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Getting Started

Introduction

The Mx3000P and Mx3005P QPCR Systems are fully integrated QPCR amplification, detection,
and data analysis systems. The system design combines a state-of-the-art thermal cycler, an
advanced optical system with quartz-tungsten halogen lamp and a single photomultiplier tube
(PMT), and complete data analysis software. Four (4) or five (5) customer-selected filter sets are
provided with the Mx3000P and Mx3005P systems, respectively, and the scanning optics design
delivers optimal separation between the dyes and between samples. Unique to the Mx3005P is a
feature that allows selection of mismatched excitation and emission filters. Each Mx3000P and
Mx3005P instrument provides a closed-tube PCR detection format that can be used with all
fluorescence detection chemistries including SYBR® Green and EvaGreen® dyes as well as
fluorogenic probe systems including TagMan® probes, Molecular Beacons, and Scorpions. In
addition, the Mx3000P and Mx3005P systems support both real-time and plate-read experiments.

The MxPro QPCR software features a variety of experiment type options with customized plate
setup, thermal profile setup, and experiment analysis screens that streamline the process of
collecting and analyzing data for specific applications. Some of the software features available
include the following:

e View and analyze data in multiple formats including: amplification plots, scatter plots,
sample value screens that display all dyes for the entire plate, final call results, melting
curves, annealing range and text reports.

o Enhanced analysis algorithms, such as adaptive baseline, to improve results and reduce
the need for manual adjustments.

e View raw fluorescence data without mathematical correction or calibration factors.

o Comparative Quantitation experiment type generates and displays normalized fold
change values on a log(2) fold change chart with upper and lower limit error bars based
on replicate variability for up to five targets, each normalized to a single reference gene
with efficiency corrections for each gene target.

e Export any data set directly in *.xIs, *.ppt, *.bmp, *.txt, or *.xml format. Charts and
graphs can be exported directly to Microsoft® PowerPoint® and Excel® programs.

o Create custom consolidated data reports by selecting which analysis screens to include
and how the report will organize the data.

e View and analyze the data from several experiments together as a single project using the
software’s Multiple Experiment Analysis functions. Advantages include using one
standard curve to calculate template quantities in multiple experiments and normalizing
Comparative Quantitation data to a reference gene from a separate plate.

Our MxPro ET (Electronic Tracking) QPCR Software is an optional upgrade to our standard
MxPro and contains enhancements for 21 CFR Part 11 compatibility. Key features include login
application security, database file format and storage, and an audit trail to track data analysis.

IN #70224 D © Agilent Technologies, Inc. 2009.
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Real-Time Experiments

Real-time experiments monitor and report the accumulation of PCR product, as detected by
increased fluorescence, during thermal cycling. Data collection during the early exponential
phase of PCR allows the software to accurately calculate initial template quantities. In addition,
the status of the experiment can be monitored as the run progresses.

Plate Read Experiments

Plate read experiments add flexibility to the laboratory. A one-time fluorescence reading can be
taken on a set of samples and the results viewed immediately. The instrument can also be used to
take and analyze pre-cycling and post-cycling readings for a set of samples that are cycled in
another thermal cycler.

MxPro QPCR Software



Getting Started with the
Mx3000P/Mx3005P Instrument
The status indicators on the front of the instrument consist of two LED's.

The lower LED is a power status indicator. When this LED is lit, the Mx3000P/Mx3005P
instrument is plugged in and powered on.

The upper LED is a ready status indicator for the instrument and has three separate modes.

Steadily lit mode: The instrument control software is operational and the unit is ready to run an
experiment.

Blinking mode: An experiment is already in process and the unit is not currently available to run
a new experiment.

Off mode: The unit is not currently available to run an experiment. Either the power is off or the
instrument control software is not operational.

Cautions and Warnings

Safety Symbols
On/Off power supply indicator
Caution
Caution, hot surfaces
Other Warnings

Be careful when loading or unloading samples from the thermal block; the thermal block can be
hot.

Never touch the glass areas of the filters or the lamp.

Do not open the instrument door during a run. When an experiment is running on the instrument
the upper LED on the instrument front is in blinking mode. Opening the door while the
instrument is running will abort the run. A warning dialog box will appear on screen if the door
has been opened and the run has been aborted.

MxPro QPCR Software 3



Sample Loading and Unloading

Thermal Block Hardware
Use care when loading and unloading the samples; the thermal block can be hot.

Prior to loading samples, verify that the status LED (upper LED on the instrument front) is
solidly lit (glowing green), indicating that the instrument is Ready for use. (If the LED is not
illuminated, the instrument is not powered on. If the LED is blinking, the instrument is warming
up or a run is in progress and the door should not be opened.)

Open the door located at the front of the instrument by sliding it all the way to the top.

Lift the heated lid to expose the thermal block by pulling forward on the handle and then lifting
the lid up and away from the thermal block. The thermal block assembly is shown below in the
closed (left) and opened (right) positions.

Note The top of the thermal block lid houses a 96-hole grid (used by the instrument for light
path entry) which may be mistaken for a thermal block. Ensure that the lid on the thermal
block is raised, exposing the thermal block, prior to loading samples.

MxPro QPCR Software



Use of the Perfect Fit Frame with Single Tubes and Strip Tubes

When using individual tubes or strip tubes, insert the Perfect Fit frame (shown below in the
proper orientation for installation) on the thermal block platform before loading the samples.

The Perfect Fit frame optimizes the contact between the sample tubes and the heated lid. It is not
necessary to use the Perfect Fit frame with 96-well plates. One Perfect Fit frame is supplied with
the system; additional frames are available for purchase (Stratagene Catalog #401421).

To install the Perfect Fit frame, position the frame around the border of the thermal block. When
properly installed, each of the six notches on the bottom of the frame will be positioned in the
spaces between wells on the perimeter of the thermal block surface. The Perfect Fit frame should
be seated on the thermal block platform with limited freedom of movement. No audible sounds
are associated with the installation. (The frame does not “click™ into place.)

Preparation of Samples Prior to Loading

Application of Caps

Wear powder-free gloves while applying caps to the sample containers. Place caps on the
samples before loading samples into the instrument. For best results, apply the caps while the
samples are firmly seated in a 96-well working rack. Apply direct downward force to each cap,
and then view the rack from the side to make sure all the caps are seated evenly. Alternatively,
caps can be applied using a Corning® Storage Mat Applicator.

Centrifugation of Samples

Prior to loading samples in the thermal block, briefly centrifuge the tubes or 96-well plate to
collect any drops of liquid on the tube sides or lid.

Positioning of Tube Strips in the Thermal Block

When using tube strips, the 8-tube strips must be oriented vertically in the 8-position columns.
Do not load strip tubes horizontally within the 12-position rows.
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Consumables
Plasticware that meets the performance specifications of the Mx3000P/Mx3005P system can be
purchased from Agilent:

96-well PCR plates, 0.2-ml, non-skirted, Stratagene Catalog #410088

8x strip tubes, 0.2-ml, Stratagene Catalog #401428

8% optical strip caps, Stratagene Catalog #401425

Single PCR reaction tubes (without caps), 0.2-ml, Stratagene Catalog #410023

Accessories

96-Well Working Racks
96-well benchtop working racks are available from Agilent (Stratagene Catalog #410094).

Storage Mat Applicator
A storage mat applicator may be used for seating caps on tubes (Corning Catalog #3081).
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Multiple Instrument Setup: Optional Use of Multiple
Instrument Control

When multiple instruments are used in a laboratory, the instruments may be set up to be
controlled either each by individual computers or all by a shared computer. To set up the
instruments using single instrument control by individual computers, simply follow the setup
instructions provided on the Installation Guide poster or in the Setup and User’s Guide. To set up
the instruments to be controlled by a shared computer, follow the guidelines below.

Hardware Connections for Multiple Instrument Control

Using the Multiple Instrument Control mode of the MxPro software, up to six instruments may
be controlled simultaneously from a single computer.

1. Assess the availability of ports on the computer for connection to the Mx3000P and/or
Mx3005P instruments. Each instrument will be connected using the provided serial cable
(Stratagene part #22316). Any serial port on the computer may be used without any
additional hardware. Any available USB port may also be used, after connecting the port to
the provided USB-to-serial adapter (Stratagene part #22490). If additional ports are required
to accommodate a greater number of instruments, you may use a USB hub along with the
appropriate number of USB-to-serial adapters.

2. Connect each of the instruments to a power source. Verify that the power switch located at
the rear of the instrument is toggled off. Attach the power cord to the plug port, adjacent to
the power switch. Plug the instrument into a properly grounded outlet.

3. For each instrument, connect either end of the provided serial cable to the RS-232 serial port
at the rear of the instrument.

4. Connect the free end of the serial cable to the computer, connecting either to a serial port or
to a USB port outfitted with a USB-to-serial adapter.

5. Start-up the system. Power up each of the instruments using the switch located on the back of
the instrument. Power up the PC. When the Windows® desktop appears, double-click on the
MxPro icon to start the MxPro software application.

MxPro QPCR Software 7



Setting Up the MxPro Software for Multiple Instrument Control

To establish the associations between the computer and multiple instruments in the MxPro
software, click Instrument > Multiple Instrument Control > Add Instruments.

Tools  Options  Seckion

Multiple Instrument Control w

Qualification Tesk..,

v Lamp CFf

e

T e et e e,

Note It is recommended that instruments not be running experiments while setting up multiple
instrument control or while adjusting the settings.

A Wizard will guide you through the process of adding instruments. After a short series of
advisory dialog boxes, the following dialog box will appear with newly detected instruments in
the list.

Multiple Instrument Control - Add Instruments g|
Select the appropriate Add buttons for ingtruments nesly detected,
Once done, select Next,
M arie: Carariunications part:
cMewly Detected>  COMS | ldentiy.. Add.. |
<Newly Detected>  COMB _Identify. | sdd. |
Newly Detecteds  COM7 _Identify. | add. |
¢ Back | et » | Canicel ‘

Clicking the Identify button associated with a particular communications port causes the front
LED of the instrument connected to that port to flash, allowing you to identify the detected
computers in the list.
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To add an instrument to the group of instruments controlled by the computer, click the
corresponding Add button. When the Add Instrument - COM# dialog box appears, type the
Instrument name into the field and click OK.

Reacl,Instrumment—COMS X

Add the instrument by naming it and selecting OF.

Instiument name:

Instrurment 1
QK | Cancel ‘

Repeat this process for any other instruments connected to other communications ports. When all
instruments have been added and their names assigned, click Next and the Wizard will guide you
through completion of the process.

Using the MxPro Software in Multiple Instrument Control Mode

Selection of Instrument at Start-Up

Once the computer has been set up to recognize multiple instruments, you will be prompted to
select the instrument to be used each time you launch the MxPro software application.

Multiple Instrument Control

Select ingtrument

{* |mstrument 1

" Instrument 2 Standalone

" Instrument 3

The instrument name will appear in the
application caption.

Each open copy of the MxPro application may only be connected to a single instrument. After
launch, the specific instrument connected to the MxPro application is indicated in the title bar.

B MxPro - Mx3005P (Instrument 1) M{=1/e3
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Simultaneous Use of Multiple Instruments

The multiple instruments controlled by a single computer may be used simultaneously by
launching multiple copies of the MxPro application on the computer. Each time an additional
application is launched, select the appropriate instrument in the Multiple Instrument Control
dialog box and click OK.

Multiple Instrument Control

X
Select inztrument

~
i |nstiument 2 Standalone

" Instrurnent 3

The nztrument name will appear in the
application caption,

Instruments that are unavailable are indicated by an In-Use status. Typically an instrument is
unavailable because it is being used by another MxPro application. Other possible reasons may
be that the instrument is not powered on or that communications between the computer and the
instrument are disrupted (e.g. disconnection of the serial cable or adapter).

After launch, each copy of the application will show the connected instrument in the title bar.
Navigate between MxPro applications connected to the different instruments by selecting the
appropriate application/instrument from the MxPro software Window menu or by using the
taskbar at the bottom of the screen.

Administration of Multiple Instrument Control

To add, remove or rename instruments controlled by the computer, or to change the instrument
connected to a specific copy of the MxPro application, use the commands available from the
Multiple Instrument Control section of the Instrument menu.

Tools  Options  Seckion

Multiple Instrument Control Add Instruments. ..

L RenamefRemaove Instruments. ..
Cualification Test,.,

Change Connecked Instrument. .
Lamp OFF

B i T PR

Adding an Instrument to the Group Controlled by the Computer

Adding an instrument after initial setup involves the same steps used during the initial setup of
multiple instrument control. First, establish the hardware connections between the new
instrument and the computer (see Hardware Connections for Multiple Instrument Control). Next,
complete the software setup steps, beginning by clicking Multiple Instrument Control > Add
Instruments. Follow the steps outlined by the Wizard. (See Setting Up the MxPro Software for
Multiple Instrument Control for more information.)
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Renaming or Removing an Instrument

To rename an instrument or to remove an instrument from the group of instruments controlled by
the computer, click Multiple Instrument Control > Rename/Remove Instruments. A Wizard will
guide you through the process. After one or more advisory dialog boxes, the following dialog
box will appear:

Multiple Instrument Control - Rename/Remove E|
Select the appropriate RenamesRemove buttons.
Once done, select Mest.
M arne: Cammunications part:
lhetrument 1 COME | [dentify... Hename;"HemDve...|
Ihztrument 2 COME  |dentify. | Rename/Remove. . |
Imstrument 3 COM7  Identify... | Fename/Remove... |
¢ Back Meut = Cancel

To verify the identity of the instrument to be renamed or removed, click the Identify button
associated with the instrument name. The front LED of the specified instrument will then flash.

When ready to proceed, click the appropriate Rename/Remove button.

To rename an instrument, select the Rename option, type the new name into the box, and then
click OK. The Wizard will guide you through completion of the process.

Rename/Remove Instrument 1 §|
Select the appropriate button to rename ar remove
the inztrument and zelect OF.

Select action
* Rename

|uc Lab

" Remaove

4 | Cancel

To remove the instrument, select the Remove option and then click OK. The Wizard will guide
you through completion of the process, providing advice or instructions for the following special
cases:

If you are removing the instrument that is currently connected to the open MxPro application, the
Wizard will direct you to select another instrument for connection to the application.
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If, after removing instruments, only one instrument remains connected, the Wizard will notify
you that the computer is being switched to the single-instrument control mode.

If you attempt to remove the last instrument, the Wizard will prevent this action, since running
an instrument-connected version of the MxPro application requires that at least one instrument
be connected to the computer. If you wish to run the application without connection to an
instrument, open an additional Standalone copy of the MxPro application.

Changing the Instrument Connected to the Software Application

To change the instrument connected to the open copy of the MxPro software application, click
Multiple Instrument Control > Change Connected Instrument. When the following dialog box
appears, select an Available instrument and then click OK. The newly selected instrument name
will appear in the title bar for the open application.

Multiple Instrument Control - Change Instrument E|

Pleaze zelect the inztrument for the current application connection,

Select instrument; Communications part; Status:

c Jderiy |

" Ingtument 2 Comm  Identify... [fwailable)
i Instrumnent 3 Comm  Identify... [Conhected]

(] | Cancel
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Choosing a Detection Chemistry and Experiment Type

Overview of QPCR and Detection Chemisiries

Overview of Quantitative PCR

The quantitative PCR method represents an important technique for quantifying messenger RNA
levels (gene expression) and DNA gene levels (copy number) in biological samples. The amount
of a specific target nucleic acid is generally too low in biological samples for direct detection; the
target must therefore be amplified by using PCR or other protocols to achieve detection.
Endpoint analysis of PCR product accumulation does not allow accurate quantitation of the
initial amounts of the target in the samples. As amplification proceeds, reagents may become
limiting, PCR inhibitors may accumulate, and any small differences in PCR performance among
samples are magnified. Thus PCR product accumulation measured at the end of cycling fails to
accurately reflect the initial amount of target in the sample. In contrast, in real-time quantitative
PCR analysis, accumulation of the amplified target is monitored during the early exponential
phase of the amplification process when reagents are not limiting, and differences due to other
factors are minimized, providing a significantly more accurate quantification of initial RNA or
DNA levels. Additional benefits of real-time quantitative PCR include sensitivity and a wide
dynamic range. As few as 10 copies of an RNA target can be detected and the linearity of
detection is greater than six orders of magnitude.

Mx3000P and Mx3005P QPCR experiments use fluorescence-labeled probes or fluorescent
DNA-binding dyes for both RNA and DNA detection, allowing real-time monitoring of PCR
product formation during the PCR amplification process in a closed-tube format.

Detection using Fluorescence-Labeled Probes

Fluorescence-labeled oligonucleotides, most commonly molecular beacons and TagMan probes,
are employed for QPCR detection when the most accurate quantitation of PCR product
accumulation is desired. Both of these types of probes are designed as oligonucleotides that
contain a region complementary to a sequence within the nucleic acid sequence being amplified.
Both also contain a fluorophore and a quencher moiety, usually at opposite ends of the
oligonucleotide. For both probe types, fluorescence is quenched prior to amplification due to the
action of the quencher on the fluorophore. The process of amplification separates the fluorophore
from the quencher (using two different mechanisms that are described below), allowing the
fluorophore to fluoresce. As a result, the amount of fluorescence at any given cycle is directly
proportional to the amount of specific product present at that time.

For both types of fluorescent probes, as PCR proceeds the fluorophore will produce fluorescent
light of a color that is characteristic of the fluorophore used. The existence of a variety of
spectrally distinct fluorophores available for labeling either molecular beacons or TagMan
probes introduces the possibility of multiplexing, or quantitating multiple targets with different
probes in the same reaction well.
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Molecular Beacons Probes

Molecular beacons assume a hairpin-structure when free in solution, bringing the end-bound
fluorophore and quencher into close proximity, thereby allowing quenching of the fluorescence
signal. The binding of the probe to its target disrupts the hairpin structure, resulting in a spatial
separation of the fluorophore from the quencher, thereby allowing fluorescence. When the DNA
polymerase extends the upstream primer, the bound probe is displaced and resumes its hairpin
structure. The transition from free (quenched) to quantitatively bound (fluorescent) is repeated in
each subsequent amplification step, allowing the real-time measurement of target levels at each
cycle.

Q+ S S

Molecular Target Hybrid
Beacon

TaqMan Probes

TaqMan probes are linear oligonucleotides which are designed to allow a close proximity of the
fluorophore and quencher in the intact, unstructured probe. This detection chemistry employs the
cleavage of probe molecules during the amplification process to physically separate the
fluorophore from the quencher moiety. TagMan probes are complementary to a region of the
target located between the upstream and downstream primer binding sites. As the DNA
polymerase extends the upstream primer, it encounters the bound probe. The 5' to 3' exonuclease
activity of the polymerase cleaves the probe, releasing the fluorophore into solution, where it is
allowed to fluoresce. Quantitative release of additional free fluorophore is repeated in each
subsequent amplification step, allowing the real-time measurement of target levels at each cycle.

Fluorophore Quencher

PCR Primer TagMan
Probe

PCR Primer

Amplification Assay
Polymerization

E

v

Fluorescence Probe Displacement
and Cleavage

-/

Result

Fluorescence
— \
—— \ e [ 4 - ?
PCR Products Cleavage Products
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Detection using DNA Binding Dyes (SYBR Green | and EvaGreen
Dyes)

When the most accurate quantitative data are not required, the accumulation of double-stranded
DNA (dsDNA), as indicated by a fluorescent dsDNA-binding dye, can be used to quantitate the
accumulation of a PCR product in a QPCR assay. The dsDNA-binding dye that is most
commonly used in QPCR is SYBR Green I dye. The software also supports use of a second
dsDNA binding dye, EvaGreen, which has similar properties to SYBR Green I dye, described
below.

SYBR Green I dye has a higher affinity for dSDNA than for single-stranded DNA (ssDNA) or
RNA, making it ideal for reporting the accumulation of dsDNA. Upon binding DNA, the
magnitude of SYBR Green fluorescence emission increases by approximately 1000-fold, making
this dye a sensitive indicator for the quantity of dsDNA present in the reaction mixture at any
given time.

Specific and non-specific double-stranded PCR products generate the same fluorescence signal
upon binding SYBR green dye. To distinguish between fluorescence derived from specific and
non-specific products, SYBR green dye-based QPCR assays include a dissociation curve. During
the dissociation curve, dsSDNA product is melted into ssDNA by a stepwise increase in
temperature, with fluorescence data being collected at each step. The magnitude of the reduction
in fluorescence intensity at the melting temperature of the specific PCR product of interest
provides a qualitative indicator of the proportion of dSDNA attributable to the specific PCR
product.

A major advantage of this approach is that no fluorescence-labeled probes are required. Both
SYBR Green I and EvaGreen dyes are compatible with fluorescence-detection instruments
equipped with filters in the 520 nm range (e.g. filters for detecting 6-FAM).
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Overview of Mx3000P/Mx3005P System Experiment Types

Real-Time vs. Plate Read Experiments

The MxPro QPCR software allows you to select from a variety of experiment types, providing
setup and analysis screens that are specialized for the specific application. Both real-time
experiments that monitor and report the accumulation of PCR product during thermal cycling,
and plate-read (sometimes referred to as endpoint) experiments types are available.

Real-Time Experiments

Real-time experiments should be used when accurate quantitation of the levels of a specific RNA
or DNA target is required. In real-time experiments, accumulation of the amplified target is
monitored during the early exponential phase of the amplification process when reagents are not
limiting, and differences due to other factors are minimized, providing a significantly more
accurate quantification of initial RNA or DNA levels. See Overview of Quantitative PCR for a
more detailed discussion of the advantages of using real-time analytical methods.

Note The term quantitative PCR is often used to describe a variety of experimental approaches
using different detection chemistries and analysis algorithms to achieve a quantitative
analysis of target levels by monitoring PCR product accumulation. The MxPro software
includes the experiment type Quantitative PCR describing a specific assay type in which
fluorogenic oligonucleotide probes are used to quantitate target levels by way of a
standard curve. Other specific experiments which fall under the general usage of
quantitative PCR are featured in other experiment types.

The MxPro software offers the following specific real-time experiment types:

e Quantitative PCR: This experiment type uses a standard curve to quantitate the amount of
target present in an Unknown sample with high accuracy using a fluorescence-labeled
probe for detection. A series of Standard samples, containing dilutions of a known
amount of target, are amplified to generate a curve that relates the initial quantity of the
specific target to the Ct. The standard curve is then used to derive the initial template
quantity in Unknown wells based on their Ct values. This method is sometimes referred to
as absolute quantitation or as standard-curve quantitation in the literature. This
experiment type is also useful for primer/probe optimization experiments in the absence
of a standard curve.

e Comparative Quantitation: This experiment type is a form of relative quantitation,
comparing the levels of a target gene in test samples (referred to as Unknowns) relative to
a sample of reference (referred to as the Calibrator). For example, the Calibrator sample
might contain RNA from untreated cells, while the Unknowns might contain RNA from
cells treated with different agents of interest. This experiment type provides an efficient
method for comparing levels of RNA or DNA across samples when information about
the absolute amounts of target in any sample is not required.
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SYBR Green (with Dissociation Curve): This experiment type uses a standard curve to
quantitate the amount of target present in an Unknown sample using SYBR Green I dye
for detection. This experiment type is also useful for SYBR Green assay optimization
experiments in the absence of a standard curve. The thermal profile includes a
dissociation curve, used to discriminate between specific and non-specific PCR products.

EvaGreen (with Dissociation Curve): This experiment type uses a standard curve to
quantitate the amount of target present in an Unknown sample using EvaGreen dye for
detection. When bound to double-stranded DNA, EvaGreen dye has excitation and
emission spectra similar to SYBR Green I dye and fluorescein (FAM). This experiment
type is also useful for EvaGreen assay optimization experiments in the absence of a
standard curve. The thermal profile includes a dissociation curve, used to discriminate
between specific and non-specific PCR products.

Allele Discrimination/SNP's Real-Time: This experiment type uses fluorescence-labeled
probes to determine the allelic composition of DNA samples. Two fluorogenic probes,
labeled with two spectrally distinct dyes, are used to discriminate between two different
alleles that may differ by as little as a single nucleotide. The presence or absence of a
given allele is based on the Ct value determined for the allele-specific probe.

Molecular Beacon Melting Curve: This experiment type analyzes the melting
characteristics of a molecular beacon for the determination of the experimental melting
temperature (Tm) and optimal annealing temperature for subsequent PCR experiments.
Melting curves are typically performed with the molecular beacon alone and in the
presence of both perfectly-matched and mismatched oligonucleotide targets in order to
determine the temperature that results in maximum specificity.

Plate Read Experiments

Plate read experiments are appropriate for applications that allow endpoint analysis of
fluorescence values. The plate-read function may be used to take fluorescence readings for a set
of samples that are cycled in another thermal cycler, collecting either a one-time fluorescence
reading or pre-cycling and post-cycling readings.

The MxPro software offers two specific plate-read experiment types:

Quantitative Plate Read: This experiment type uses a standard curve to estimate the
amount of target present in an Unknown sample using a fluorescence-labeled probe for
detection. A series of Standard samples, containing dilutions of a known amount of
target, are included in the experiment to generate a curve that relates the quantity of the
specific target to the final fluorescence reading. The standard curve is then used to
estimate the template quantity in Unknown wells based on their fluorescence readings.

Plate Read/Allele Discrimination: This experiment type is used both for general plate-
reading tasks and for allele discrimination assays with endpoint detection. In both cases,
samples may be called as positive or negative for the presence of a specific sequence
based on whether the endpoint fluorescence readings meet user-defined statistical criteria.
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Navigating in the MxPro QPCR Software

Menu Commands

Menu commands available in the MxPro QPCR software are used to manipulate files, to
customize and use the experimental setup and analysis features of the software, to initiate several
instrument actions and to access Help functions. Click on the menu name below for more
information on the software commands accessed through each individual menu.

File Menu
Edit Menu

Instrument Menu

Tools Menu

Options Menu

Section Menu
View Menu

Window Menu

Help Menu
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File Menu

The File menu contains commands used to open, close, save and print files. The menu also
contains commands for exporting and converting files as well as a list of recently-opened
experiments. For information on File menu commands found in the MxPro ET software, click
here.

=8 Edit Instrument Tools Options Section View Windov
Mew... Ctrl+M
CJper... Ctrl+0
Cloze
Save Ctrl+5
Save Az, Cirl+a

Mew Project { Multiple Experiment Analysis)

Import Vel Mames »
Impart LIMS file. .. Ctrl+.
Export Instrument Data L4
Export Chart Data »
Export Text Report L4
Export to PowerPointE Ctrl+wy
Export to Image File. .. Ctrl+I

Corvert to Mew Experiment Type...
E-Mail Experiment

Print Page Setup...

Print... Ctrl+P
Print Screen Ctrl+T
Print Report

Print Preview

1 Comparative Quantitation Multiplex Example. mxp
2 SYER. Green 100ng TEP.mxp

3 SYBR Green, Aldolase standard curve.mxp

4 Comparative Quantitation, Mormalizer.mxp

Exit
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New - Create a New Experiment or a New Project gl

To create a new experiment or project, click File > New, press Ctrl+N, or click the new

experiment button QI on the toolbar. The New Options dialog box will open, allowing you to
select the type of experiment or project to be created by clicking the desired option and then
clicking OK. Checking Turn lamp on for warm-up? will apply power to the lamp once OK is
clicked. Allow the lamp to warm-up for 20 minutes before running an experiment.

Mew Options E|
Select expeniment / project ype ok,
Real-time: _

' Quantitative PCR (Multiple Standards) Lancel

(" Comparative Quantitation [Calibrator)
" SYBR® Green [with Dizsociation Curve)
(" Ewalreen™ [with Dizzociation Curve)
" Allele Discrimination / SMF's Real-Time

(" Molecular Beacon Melting Curve
Flate read:

" Quantitative Plate Bead

" Plate Read / Allele Dizcrimination
Praoject tpe:

" Multiple E=perment Analyzis

-
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Open - Open an Existing Experiment or Project E

To open an existing experiment or project file, click File > Open, press Ctrl+0, or click the open

button @ on the toolbar. The Open dialog box will appear. Click the file to be opened. (Use the
Look in menu to browse to other storage locations if necessary.) Click the Open button at the
bottom of the dialog box.

Look in: ||,:’} Storage ﬂ I'jE Ed~

mAIIEIE Discrimingtion Plate Read Example.mxp

o

i mﬁ.llele Discrimination Real-Time Example.mxp
My Recent m Comparative Quantitation MEA Praoject. mxprj

Documernts mCDmparative Quantitation Multiplex Example.mxp
?r mCDmparaﬁve Quantitation Separate Well Example.mxp
- mEvaGreen 2-Fold Example.mxp
Desktop mEt.-'aGreen Uniformity Example.mxp

! m QPCR S-plex project.mxpri

.-‘) m QPCR Project, Standards and Unknowns. mxprj
mQF‘CR Unknowns. mxp

mQuanﬁtaﬁve PCR 5-plex Example.mxp

L mQuanﬁtaﬁ\;e PCR 10-Fold Example.mxp

_-“I)_g mQuantitative Plate Read Standard Curve Example,mxp
QSYBR Green 2-Fold Example.mxp

ICERA0THEC BSYBR Green Uniformity Example. mxp

B
Iy Metworlc File: miame: || ﬂ IOI:'Ll
Flaces
Files of type: |E:q:uerimer|t and Project Files {*mxp, * mopi) ﬂ Cancel

Close - Close the Current Experiment or Project

To close an experiment or project without closing the MxPro software, click File > Close. If the
file has been modified, the Save Current Experiment or Save Current Project dialog box will
appear. Click Yes to save the changes and close the experiment or project file, click No to close
the file without saving the changes, or click Cancel to return to the experiment or project without
saving any changes. If the experiment or project has not already been saved, clicking Yes will
prompt the Save As dialog box to open, allowing you to specify the name that the file will be
saved under.

MxPro - Mx3005P - Save Current Experiment rz| MxPro - Mx3005P - Save Current Project rz|

[ P The current experiment has been modified, ® |y The current project has been modified,
- o - H
\\/ Would wou like to save vour changes? e Would yvou like to save your changes?
Yes i | Cancel | Yes i | Cancel |

MxPro QPCR Software 21



Save EI

To save an experiment, click File > Save, press Ctrl+S, or click the save button EI on the
toolbar. If the experiment has already been saved, no dialog box will open and the experiment
will be saved under its current name. If the experiment has not already been saved, the Save As
dialog box will open, allowing you to specify a file name and folder for storing the experiment.

If the experiment has not been modified since it was last saved, the Save command and button
will be disabled. The MxPro software automatically saves the experiment at the end of a run,
therefore Save is disabled at the conclusion of a run. If any changes are made to the experiment
after completion of the run, Save will be enabled.

To save an experiment under a different name, use the Save As command in the File menu.

To save changes to a project, use the Save Project or Save Project As command in the File menu.

Save As

To save a new experiment or to save an existing experiment under a new name, click File > Save
As, or press Ctrl+A, and the Save As dialog box will open. If the experiment was previously
saved, the name of the experiment will appear in the File name field where it may be modified. If
the experiment has not yet been saved, a default file name will appear in the File name field. You
can elect to either use the default file name or specify another file name. Experiment files are
stored in the default data folder (C:\Program Files\Stratagene\MxPro\Storage). The default
storage location and the default file name structure may be changed on the File tab of the
Preferences dialog box (accessed by clicking Options > Preferences).

Save As PX
Savein | [/ Storage ﬂ |‘=_"'F v
2 m.ﬂ.llele Discrimination Plate Read Exanple.mxp

m.ﬂ.llele Discrimination Real-Time Example mxp
My Recent mCDmparative Zuantitation Mulkiplex: Example. mxp
Documents mCDmparative Zuantitation Separate Well Example.mxp

@ mMnIecuIar Beacon Melting Curve Example. mxp

mQuantitative PCR 4-Plex Example.mxp

Desktop mQuantitative PR S-plex Example.mxp
. mQuantitative PCR. 10-Fold Example.mxp
_.-—] ES‘(BR Green 2-Fold Example. mxp

mS‘f‘BR Green Uniformity Example.mxp
My Documents

a8

| -
¥
tdy Computer
.
My Metwork. File name: | j \il
Flaces
Save as ype: |E:-:periment [".m=p) ﬂ %
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New Project (Multiple Experiment Analysis)

To create a new project, click File > New Project (Multiple Experiment Analysis) (or click the New

Project button m on the toolbar) and the Multiple Experiment Analysis dialog box will open.
Click the Add Experiments button to bring up the Open dialog box where you can browse to
existing experiment files. Select the desired experiment or experiments, then click Open to add
the selected experiments to the project. You will be returned to the Multiple Experiment Analysis
dialog box and the experiment names will be listed in the Experiments in the project field. A
maximum of 12 experiments may be added to a single project. Clicking the Remove Experiments
button will delete the highlighted experiment from the list.

Select the appropriate Cross experiment threshold calculations setting for the project. See Setting
Threshold Fluorescence in a Project for more information on threshold calculation options.

When you have finished adding experiments to the project and setting the threshold calculation
method, click Finish. A new project is opened and given the default file name New Project. mxpryj.

Note When a pre-run experiment file is open or when the MxPro software is connected to an
instrument, the Multiple Experiment Analysis dialog box is not available. To create a
project on an instrument-connected computer, open a second, standalone copy of the
MxPro application.

Multiple Experiment Analysis

Cross experiment threshold calculations
{* Calculate thresholds For individual experiments

" Use common threshold
" Use interrun calibrators

Experiments in the projeck:

1. S¥BR Green 2-Fold Example
2. SYBR Green Uniformity Example

Add Experiments. .. Remove Experiments Finish Zancel
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Save Project

To save changes to an open project, click File > Save Project. If the project has already been
saved, no dialog box will open and the file will be saved under its current name. If the project
has not already been saved, the Save As dialog box will open, allowing you to specify a file name
and folder for storing the project.

To save a project under a different name, use the Save Project As command in the File menu.

Save Project As

To save a new project or to save an existing project under a new name, click File > Save Project
As and the Save As dialog box will open. If the project was previously saved, the name of the
project will appear in the File name field where it may be modified. If the project has not yet
been saved, a default file name will appear in the File name field. You can elect to either use the
default file name or specify another file name. Project files are stored in the default data folder
(C:\Program Files\Stratagene\MxPro\Storage). The default storage location may be changed on
the File tab of the Preferences dialog box (accessed from the Options menu).

Savein: | ) Starage ﬂ =5 Eo-
= m Campatative Quantitation MEA Praject, mxprj
uﬁ Ei CORT Examples Mixed Project.mxpri

My Recent m CORT Examples Mo Associations. mxpri
Du:u:ﬂments m EWa Praject.mxprj

i r m QPCR GAPDH and cycophilin, mxprj

m QPCR Praject, Standards and Unknowns. mxpri
m Quant Plate Read Project. mxpri

m S¥ER. project. mxpri

Desktop

by Docurments

My Metwork  File name: ﬂ SEE

Places - I—l
Save a3z type: |F'rDiec:t [*.rxpri) j Cancel
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Add Experiment to Project

When a project file is open, you may add more experiments to the project by clicking File > Add
Experiment to Project. In the Open dialog box that comes up, browse to the experiment file that
you want to add, click the file and then click Open. Multiple experiments may be added to the
project simultaneously by using the Shift key to select a continuous list of files, or by using the
Ctrl key to select multiple individual files from the list.

Remove Experiment from Project

When a project file is open, you may remove the most recently added experiment in the project
by selecting Remove Experiment from Project from the File menu. A dialog box like the one
below will ask you to click Yes to confirm removal of the last experiment in the project. To
remove an experiment other than the last experiment, use the menu on the command panel in the
Project Setup screen.

MxPro - Mx3005P 4

&

Expetiment "Quantitative PCR S-plex Example.mxp” will be removed from project.

D ywau wish ko continue?

Yes Mo
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Import Well Names

3-8 Edit Instrument Tools Options Section View Window He
Mew... Ctrl+M
Cpern... Ctrl+0
Close
Save Ctrl+5
Save As... Ctrl+a

Mew Project { Multiple Experiment Analysis)

Import LIMS file... Cirl+L \

Impart Well Mames from Excel File. ..
Import Well Mames from ASC File...

Export Instrument Data
-... Export Chart Data
e P gy

Well names may be imported from a Microsoft® Excel file or from certain ASC files into the
open experiment or project. If a project is open, the well names will be applied to the last

4
N T TR A et T

3

experiment that was added to the project. The MxPro software associates well names with Well
IDs (A1-H12) using a mechanism appropriate to the input file type.

Well names may be visualized on the Plate Setup screen and certain results screens when the

Show Well Names button (accessed on the Plate Setup screen, shown below) is clicked.

i R _,_.-"'I\L..-_-_-m g

| T1hr | T1hr

MxPro QPCR Software

I Show well Mames

Collect fluarezcence data—Q—

™ TET ™ HEX
[T ROX ™ FAM

Heferenceﬂpe:lmma vI Al wellz |

%WJ
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Import Well Names from Excel File

Well names may be imported from a Microsoft Excel file formatted as shown below with
column A containing Well IDs and column B containing the well names to be imported. The
Well IDs may appear in any order but must contain the syntax A1-H12 or AO1-H12. An Excel
template associating Well ID positions to well names is stored in the MxPro data folder (e.g.,
C:\Program Files\Stratagene\MxPro\Storage\Import Well Names from Excel - Well ID
Template.xls) and can be opened using Microsoft Excel.

A B e
L1 ell 1D [Well Mame
| 2 A Reference RMNA (1)
| 3 1B Reference RMNA (10)
4 |1 Reference RMNA (1000

A second Microsoft Excel template format allows for up to two well name designation
assignments (e.g., gene name and sample ID) per well. Entries can be typed directly into the two
plate setup tables provided (see below). For example, if multiple samples have the same sample
name but unique identifiers, the sample name may be typed into the appropriate cells of one plate
setup table, and identification numbers may be typed into the appropriate cells of a second plate
setup table in the Excel template file. If only one well name designation is necessary, the text in
the second plate setup table can be deleted. The template is stored in the MxPro data folder (e.g.,
C:\Program Files\Stratagene\MxPro\Storage\Import Well Names from Excel - Plate
Template.xls) and can be opened using Microsoft Excel.
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To import the well names into the Plate Setup for the open experiment, first ensure that all wells
to be associated with an imported well name are defined (have at least a Well type assignment).
Select Import Well Names from Excel File from the expanded File menu. When the Well Name
Import dialog box appears, browse to the Microsoft Excel file location and then click Open.

Note I[f numbers are imported for well names they are converted to scientific notation. To avoid
the scientific notation conversion, type the numbers in Excel with a preceding apostrophe
(‘). When imported, the numbers will then be treated as text.
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Import Well Names from ASC File

Import Well Names from ASC File is a specialized feature that allows import of well names from
files generated using some other automated instruments. The ASC files do not contain
destination (well ID) information. For this reason, the destination wells are specified within the
Mx3000P/Mx3005P experiment and the well names must be listed in the ASC file in a specific
structure. The supported structure of well names in the ASC file is vertical, left-to-right. In other
words, well names imported from the ASC file are directed to user-specified wells in the
Mx3000P/Mx3005P experiment in the order of A1-H1, A2—-H2...A12-H12. A semicolon must
be placed after each well name in the ASC file.

% test.asc - Notepad E@E|

File Edit Format “iew Help

sample
sample
sample
Sample
Sample

s rd

To use this well name import feature, first select the destination wells using the Plate Setup
screen. The specified wells must be defined with at least a Well type assignment. Select the wells
to be associated with well names from the ASC file with the mouse on the Plate Setup screen (all
defined wells or a subset of the defined wells may be selected). Replicate symbols may be
assigned prior to well name import if the selected wells in the MxPro application plate setup
include only those wells containing replicate symbols.

Next, select Import Well Names from ASC File from the expanded File menu. The following
dialog box will appear. Select the appropriate description of the wells to be associated with a
well name under Import destination, and then click Continve.

Well Name Import {from ASC File) E|

Please choose where the well names are ko be
imported and select continue, The ASC File Format
does nok contain destination well information.

Import destination
(o Al defined wells
" Al defined wells selected in Plate Sekup

Conkinue | Zancel

In the next dialog box, browse to the ASC file location, click the file name, and then click Open.

MxPro QPCR Software 28



Import LIMS File

The Import LIMS File command allows you to import plate and well attribute data, including well
names and other run data, from a Laboratory Information Management System (LIMS)-
generated data file. The LIMS file must be in ASCII or text format.

Selecting File > Import LIMS File opens a new experiment, and prompts you to set up the new
experiment using the LIMS Data Import Wizard. During the setup process, you will be prompted
to define the plate and well attribute fields included in the LIMS file, as well as the character
used to delimit data fields in the LIMS file. See Importing LIMS Data for Plate Setup for more

information.

Import LIMS file
Delimiter: | ; - Skarting row: |1
File name: | Cipen
[Data preview
Row ID [ 1tem 1 Item 2 Item 3 Item 4 | rtem s |
MExt = | Cancel

Exporting Data to Other Applications

The File menu export commands allow raw instrument data, chart data, or text report data to be
exported to a Microsoft Excel file, a text file or an XML file in a variety of formats. In addition,
MxPro software screens may be exported to Microsoft PowerPoint® or image files. Each of the
menu items marked with arrows may be expanded to reveal output file options and formatting

options.

Note When the open file is a project, you must be in the Setup, Run or Analysis section of the
software in order to access the Export Instrument Data option from the File menu. The
exported data will be from whichever experiment in the project is being displayed at the
time. Use the selection bar just underneath the main toolbar to select which experiment

to display.
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58 Edit Instrument Tools Options Secton View Windov

Mew... Ctrl+n
Cpen... Ctrl+0
Close

Save Ctrl+5
Save As... Ctrl+A

Mew Project { Multiple Experiment Analysis)

Import Well Names 3

Import LIMS file. .. Ctrl+L

Export Chart Data ] Expart Instrument Data to TextFile » Faormat 2 -- Grouped by Assay k

Export Text Repart » Export Instrument Data to XML File  » Farmat 3 -- Grouped by Wells (zssay columns)
Export to PowerPoint® Ctrl+w

Export to Image File. .. Ctrl+I

Canvert to Mew E { i
. JEhELiLWE TSR L At i A i A BB bl AR e

Exporting Data to Excel

Raw instrument data (cycle-by-cycle fluorescence readings), chart data, or text report data may
be exported to the Microsoft Excel application.

Selecting Export Instrument Data to Excel, Export Chart Data to Excel, or Export Text Report to
Excel from the File menu exports the corresponding data to Microsoft Excel. To maintain the new
file as an Excel workbook, execute the Save As command from the Excel application and select
the Excel workbook file type from the Save as type menu. If you exit the Excel software without
saving the file as a workbook, then the file will be saved as a tab-delimited text file.

Formatting options for instrument or chart data output to the Excel file are described below.
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Exporting Data to a Text File

Raw instrument data (cycle-by-cycle fluorescence readings), chart data points, or text report data
may be exported to a tab-delimited text (.txt) file. The text file can be opened in any word-
processing program.

Formatting options for instrument or chart data output to the text file are described below.
Exporting Data to an XML File

Raw instrument data (cycle-by-cycle fluorescence readings), chart data points, or text report data
may be exported to an Extensible Markup Language (XML) file to allow viewing in a browser
window and to allow importing of the data into databases.

Selecting Export Instrument Data to XML File, Export Chart Data to XML File, or Export Text Report
to XML File from the File menu exports the corresponding data to an XML file (filename.xml). At
the same time, two support files (filename.xsl and filename.xsd) are also created. All three files
are stored in the same folder [by default, the MxPro data storage folder specified in the
Preferences-File dialog box (e.g., C:\Program Files\Stratagene\MxPro\Storage)].

Note Maintain the .xml, .xsl and .xsd files in the same file folder to allow browser viewing.

The XML file may be opened using your computer’s browser (typically, double-clicking on the
XML file icon is sufficient).

Formatting options for instrument or chart data output to the XML file are described on the
following pages.
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Formatting Options for Exported Instrument Data

Three different formats are available from the Export Instrument Data to Excel and the Export
Instrument Data to Text File and Export Instrument Data to XML File submenus. Examples of the
three formats are shown below.

Format 1--Columnar -- Cycle-by-cycle data are listed for each well.

Microsoft Excel - Comparative Quantitation Multiplex Example - Instrument Data - Excel

E_] File Edit View Insert Format Tools Date  Window Help Adobe POF

IRV P TN A T A - S R T

: @ snaglt 1 | window - !
il B
Q225 b b
A B | C D] E| F | G | H |
1 |Segment Ramp/Plateau Ramp/Plateau # Well Dye |Cycle # |Fluorescence Temperature
2 2P 2 1 ROX 1 14499 59.7
3 2P 2 1|ROX 1 14684 59.7
4 2P 2 1|ROX 2 14120 58.7
5 2P 2 1|ROX 2 14245 59.7
B 2P 2 1|ROX 3 13921 59.7
7 2P 2 1 ROX 3 14128 59.7
g 2P 2 1/ ROX 4 13984 59.7
g 2P 2 1/ ROX 4 14147 59.7
10 2P 2 1/ ROX 5 14049 59.7

Format 2--Grouped by Assay -- Cycle-by-cycle data for each well are grouped by assay names.

Microsoft Excel - Comparative Quantitation Multiplex Example - Instrument

@_] File Edit Wew Insert Format Tools Data Window Help Adobe POF

NIV P A AL R oy

: @ snaglt [ | window - !
T Nis N
J37 - &
A | B | C | D |
1 [Segment 2 Plateau 2 Well 1 ROX
2 Cycle # | Fluorescence | Temperature
3 1 14499 R9.T
4 1 14638 9T
5 2 14120 9T
B 2 14248 597
7 3 13821 59T
3 3 14128 R9.T
g 4 13984 R9.T
10 4 14147 R9.T
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Format 3--Grouped by Wells (assay columns) -- Cycle-by-cycle data are grouped by wells with
the data for each assay (dye path) shown in separate sets of columns.

E3 Microsoft Excel - Comparative Quantitation Multiplex Example - Instrument Data - Excel Format 3 [Read-

@I_] File Edit View Insert Format Tools Data Window Help Adobe PDF

NEEHRAIRITE SRR S 9-c 8x - Znge @i

: & snaglt =1 | window ~ !
s lMis
Q235 - &
A | B | c|[D|] E | F |G| H [ 1 ] J |

1 |Segment 2 Plateau 2 Well 1

P ROX HEX FAM

3 114499 59.7 1) 4926 59.7 1) 9325 597
4 114683 59.7 1) 4921 597 1| 9263 59.7
5 214120 59.7 204799 597 2 8908 597
B 2 142458 597 2 4814 59.7 2 9073 897
7 313921 597 3| 4761 597 3 8900 597
G 314128 897 3| 4772 B97 3 8933 R9.7
9 413984 59.7 4] 4802 59.7 4 8894 597
10 4 14147 59.7 4] 4773 59.7 4 8g8d4) 597
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Formatting Options for Exported Chart Data

Two different formats are available from the Export Chart Data to Excel, Export Chart Data to
Text File, and Export Chart Data to XML File submenus. Examples of the two formats are shown
below.

When chart data points are exported to Excel, the plotted data are exported also, allowing for the
chart properties to be modified in Excel. Charts are not recreated in non-Excel file formats.
Consequently, only the data (not the charts) are exported to text and XML files.

Note The colored rectangles used to group wells with a common genotype on the Dual Color
Scatter Plot charts will not be displayed in the chart once exported to Excel.

Format 1—Vertically Grouped by Plot — The coordinates of each plotted data point are listed for
each well/dye vertically. (The contents of the x- and y-coordinate columns are dependent on the
specific chart type.)

Microsoft Excel - Comparative Quantitation Separate Well Example - Chart Data - Format 1 [Read-Only]

@_] File Edit Wew Insert Format Tools Data Window Help Adobe PDF
NEERSSEPE S BR S9-c-0 s-2E S e A ez o E= =8
: © snadit &' | window - !
el [EVeR| !
Chart 1 - i3
A [ B[] ¢ | o | e | F T & [ H [ 1 [ o [ « [ L [ m | N |
1 |Amplification Plots
Z [~ o
%F‘.epl 1, ROX Cycles1 Fluorescence [dF‘.n_:O Amplification Plots
| 5 | 2 0
| 6 | 3 0
L 4 0 38
| 8 | 5 0
EN 6 0
| 10 | 7 0
11| 8 0
| 12 | 9 0
| 13 | 10 0 E
| 14| 1 0 2
15 12 0 g
| 16 | 13 0 ;
|7 | 14 0 £
| 18 | 15 0 2
| 19| 16 0
| 20 | 17 0
| 21| 18 0
| 22 | 19 0
| 23 | 20 0
| 24 | 21 0
| 25 | 22 0
| 26 | 23 0
| 27 | 24 0
| 28 | 25 0
| 29 | 26 0 © ©
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Format 2—Horizontally Grouped by Plot — The coordinates of each plotted data point are listed
with each well/dye shown in a separate column. (The contents of the x- and y-coordinate
columns are dependent on the specific chart type.)

Microsoft Excel - Comparative Quantitation Separate Well Example - Chart Data - Format 2 [Read-Only]

@_] File Edit View Insert Format Tools Data Window Help Adobe PDF

NEHRISAIVE B S o o= - slimpe Bi J B zul=
: & snagit &' | window -

ezl (IS !

Chart 1 - 5
A | B [ ¢ | o | E | F | &6 | #H [ 1 1T 4 1T K [ L | M

| 1 [Amplification Plots
2 o o
i R‘epl 1. R Rep Amplification Plots 6. Rt
4 | Cycles  Fluorescer Flug] Escer
1 5 | 1 00 0
| 6 | 2 00 . 0
|7 | 3 0 0
| 8 | 4 00 0
EN 5 0o 0
| 10 | 6 00 o8 0
11 7 oo = 0
12 8 0 o § 0
1 13 | 9 0 -0 g 0
| 14 ] 10 0 f % 1s 0
| 15 | 11 0 -0 g 0
16 | 12 0 0| 3 0
|17 ] 13 o q = 0
| 18 | 14 0 -0 0.8 0
| 19 | 15 0 -0 0
120 | 16 0 -0 0
| 21| 17 0 -0 0
22 13 0 -0 02 T e ' i 0
ﬁ 19 o -0 3 s 7 M 12 18 17 18 21 23 25 2 29 31 33 35 37 39 0
| 24 | 20 0 -0 Cycles 0
| 25 | 21 00 0
| 26 | 22 0 0UTEEs 0 0.00268 0] -0.00089 0] -0.00395 0] -0.00442 “ 0

Exporting Content to a PowerPoint File

Selecting Export to PowerPoint exports the contents of the active section of the experiment to a
Microsoft PowerPoint file. This command may be used to export the content of the screens from
any section (Setup, Run, or Analysis) of the MxPro software. The PowerPoint application is
automatically launched when this command is executed, and the content of the current screen is
copied into a new slide.

Exporting Content to an Image File

Selecting Export to Image File exports the contents of the active section of the experiment to a
bitmap (.bmp) image file. This command may be used to export the content of the screens from
any section (Setup, Run, or Analysis) of the MxPro software. By default, the new image file is
stored in the MxPro data folder (e.g., C:\Program Files\Stratagene\MxPro\Storage) and can be
opened using a variety of graphics applications.
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Convert to New Experiment Type

After an experiment has been set up and run as one experiment type, the data may be reanalyzed
as a different experiment type. When the Convert to New Experiment Type command is executed,
the MxPro software creates a new experiment file and applies the analysis algorithms and display
schemes of the newly selected experiment type to the existing data, using the well assignments
and fluorescence readings from the original run. If well assignments made in the original run are
unavailable in the new experiment type, a dialog box containing information about well type
assignment incompatibilities will appear. The MxPro software will convert any of the available
experiment types to any other available experiment type.

E-mail Experiment

The E-mail Experiment command is a shortcut for creating an email that contains the open
experiment or project file in the Mx System file format (.mxp for experiments and .mxpr;j for
projects). Clicking E-mail Experiment launches Microsoft Outlook® and creates a new message
with the open Mx3000P/Mx3005P experiment or project file attached to the new message.

Print Page Setup

Print Page Setup is used to adjust the size of the image printed when either Print or Print Screen is
executed. To adjust the image size, click Print Page Setup. When the dialog box appears, type the
desired image size (25 to 100% of the original size) into the Scale field or select a size from the
drop-down list and then click OK.

Print Page Setup

3
Scale (%} [100 »

I+ High rezolution chart printing. Cancel

Mote that dizabling this option may improve printing
by overcoming some printer driver limitations.

Chart printing using most printers will be enhanced by using the High resolution chart printing
option. If you are experiencing chart print quality problems, try deselecting the High resolution
chart printing check box. Limitations of certain printer drivers cause incompatibilities with this
option.

Print @I

To print any view within the MxPro software, you can click File > Print, press Ctrl+P, or click the
print button @lon the toolbar.

To resize the image prior to printing, use the Print Page Setup dialog box.

If you want to print the contents of the full screen, including toolbars and taskbars, use Print
Screen instead of Print.

Print opens the printer driver dialog box which allows printing configuration and execution.
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Print Screen

To print the full contents of the screen including toolbars and taskbars, click File > Print Screen,
or press Ctrl+T.

To resize the image prior to printing, use the Print Page Setup dialog box.

If you want to print only the active MxPro software module view, use Print instead of Print
Screen.

Print Report

To print a text report of the well-based information from Plate Setup, or the cycling parameters
from Thermal Profile Setup click File > Print Report. The printer driver dialog box opens and
allows printing configuration and execution.

Note When the open file is a project, you must be in the Setup section of the software in order
to access the Print Report command from the File menu. The printed report will be from
whichever experiment in the project is being displayed at the time. Use the buttons in the
selection bar just underneath the main toolbar to toggle between the experiments in the
project.

Print Preview

Clicking the Print Preview command generates a new window that displays the image that would
be printed after the execution of a Print command. You may print directly from the Print Preview
screen by clicking the Print button.

Recent Experiments

The File menu displays a list of the six most recently used experiments. Any experiment in the
list may be opened by clicking on its file name.

Exit

To exit the program, click File > Exit or click the Close button Xl in the upper right-hand corner of
the screen. If the open experiment or project has not been saved, the Save Current Experiment or
Save Current Project dialog box appears.

MxPro - Mx3005P - Save Current Experiment E| MxPro - Mx3005P - Save Current Project g|

9 The current experiment has been modified, 9 The current project has been modified.
- o - H
‘\I’J Would vou like to save your changes? “-\/ Would wou like to save your changes?

Yes Mo Zancel | Yes Mo | Zancel |

Note A running experiment must be either completed or aborted before exiting the program.

If you attempt to exit the software while the lamp is on, a dialog box will appear that prompts
you to turn off the lamp.
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Edit Menu

| Instrument  To

Undo Ctr+Z
Redo  Chrl+y

Copy Chrl4+C
Paste Chrl4+y

The Edit menu features two pairs of commands: the Undo and Redo command pair and the Copy
and Paste command pair.

Undo

Undo allows you to undo multiple actions in Plate Setup or Thermal Profile Setup. Select Undo to
effect each undo action.

Redo

Select Redo to reinstate the last action undone by the Undo command. (These commands are
available for use during Plate Setup or Thermal Profile Setup.)

Copy

The Copy command is available in Plate Setup, allowing you to copy the information from one or
more selected wells to the clipboard for later pasting into other well positions within the same
experiment. To copy well information, first select the wells that contain the information to be
copied by clicking on one well and then dragging the cursor across the set of wells to be selected.
Release the mouse button, then click Edit > Copy or press Ctrl+C.

Paste

The Paste command is available in Plate Setup, allowing you to paste well information from the
clipboard into a selected set of wells. Using the mouse, first select the wells that you want to
paste into. To paste the well information, click Edit > Paste or press Ctrl+V.
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Instrument Menu

The Instrument menu contains commands that control several functions of the instrument.

Tools Options  Section

Multiple Inskrument Control r
CQualification Tesk, ..

Lamp OFf

Lamp Reset and Ukiities, ..

Filker Sek Gain Settings. ..
IJpdate Filker Configuration, ..
Download Daka From Inskrument

Discover Instruments. ..

Multiple Instrument Control

Multiple instruments may be controlled using a single PC. The multiple instrument control mode
is set up and administered by using the Multiple Instrument Control portion of the Instrument
menu. See Multiple Instrument Setup: Optional Use of Multiple Instrument Control in the
Getting Started section of the manual for more information on the use of this feature.

Qualification Test
Clicking Qualification Test opens the Instrumentation Qualification Test - Start dialog box.

A Qualification Test is completed during the initial instrument setup, using the predispensed
qualification plate that was supplied with the instrument. This test verifies that the biological
performance of the instrument is within factory specifications for a Quantitative PCR
experiment. The Qualification Test run uses a preconfigured plate setup and thermal profile setup.
The software provides test results upon completion of the run.

The first time that a new experiment is opened using instrument-connected software, the
Instrumentation Qualification Test - Start dialog box will automatically open. To initiate the run,
click Next. Follow the instructions that are presented in subsequent dialog boxes for completing
the run and analyzing the results. If Cancel is selected, the dialog box will open every time a new
experiment is opened, until the test has been completed.
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Lamp Off

This command turns off the quartz-tungsten halogen lamp. Turning the lamp off when it is not
needed extends the life of the bulb.

Lamp On

This command turns on the quartz-tungsten halogen lamp. Turn the lamp on at least 20 minutes
prior to a run in order to allow the lamp to warm up. Do not collect data during this 20-minute
warm up period.

Lamp Reset and Utilities

Lamp Reset and Utilities is used to reset the lamp timer to 0 after the quartz-tungsten halogen
lamp has been changed. The Lamp Reset and Utilities dialog box displays the Total time of lamp
usage accrued, the Last date the lamp was reset, and whether or not the lamp is within
operational limits (the lamp has an average life expectancy of 2000 hours). To reset the timer,
click the Reset button. The Total time will be set to 0 and the current date will appear in the Last
date reset field.

Lamp Reset and Utilities

Timer

Total time: S1:26  hemin
Feszet

Lazt date reset | 7A27/2005  mmsdddmy

Lamp uze iz within operational limits.
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Filter Set Gain Settings

Filter Set Gain Settings determine the amplification of the fluorescence signal readings for each
optical path. Click Instrument > Filter Set Gain Settings to open the Filter Set Gain Settings dialog
box, in which the gain settings may be viewed and modified. The filter set gain multiplier setting
in use for each filter in a given experiment is included in reports generated by executing the File
> Reports command.

Filter 5et Gain Settings E|

Curent Settings =
Filter zet Cvh RO HE=-JOE Fabd
-1 s [ [ o o

| Load Factony Defaultsl Load Lab Defaultz |

[ Save az lab defaults

If you want to adjust the gain settings (for example, if the relative signal levels for your samples
are not optimal using the current settings), use the Filter set gain multiplier drop-down menus to
change the appropriate gain value(s). Click OK for the settings to take effect. To save new
settings as Lab Defaults, mark the Save as lab defaults check box before clicking OK. Only one
set of Lab Defaults can be stored at a time.

Click Load Factory Defaults to retrieve the original factory settings. Factory defaults are gain
settings calibrated to the four or five filter sets (optical paths) fitted in the Mx3000P or Mx3005P
instrument during manufacturing.

Click Load Lab Defaults to retrieve the last user-defined defaults saved by using the Save as lab
defaults check box.

Note The fluorescence signal is saturated at 65536 and the accuracy of the fluorescence signal
is reduced above 35000. As a general guideline, if quantifying based on endpoint
fluorescence, set the gain to a value that causes the highest raw fluorescence signals from
samples to be less than 35000. If quantifying based on Ct, set the gain to a value that
causes the region of the amplification plots that crosses the threshold to have a raw
fluorescence value of less than 35000. In both endpoint and real-time experiments, set the
gain to a value that causes the baseline fluorescence signal to be above 3000.

If mismatched excitation and emission filters are set up from the Optics Configuration
dialog box, the filter set gain multiplier settings for each mismatched filter set must be
determined empirically, since these customized filter sets do not have default filter gain
settings associated with them.
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Update Filter Configuration

The MxPro software stores filter configuration settings that specify the four or five filter sets
fitted in the optical paths of the Mx3000P or Mx3005P instruments, respectively, during
manufacturing. During routine use of the software connected to an individual instrument, these
settings do not need to be changed.

If it is necessary to change or reinstate the filter configuration settings (e.g. if the software is
used in conjunction with multiple instruments with different filters installed), use the Update
Filter Configuration command to revise the filter configuration settings. When Update Filter
Configuration is selected from the Instrument menu, a dialog box similar to the one shown below
will appear. Click Yes to update the filter configuration used by the software to the configuration
of the connected instrument.

MxPro - Mx3005P - Continue to Update Filter Configuration? |z|

® 3, By continuing the application's filter configuration wil
\_*\/ be synchronized with the instrument.

Do you wish to continue?

‘fes Mo ‘

Download Data from Instrument

In rare situations, when an instrument-connected MxPro application is re-started, such as after a
PC hardware or instrument communication problem, a dialog box similar to the one below may
open.

MxPro - Mx3000P

P\ There is a running experiment pokentislly with daka on the instrument,
*-"\r/ A reconnection is possible, Would you like to recover?

Yes Mo ‘

This dialog box indicates that there may be data on the instrument that can be recovered, and in
this case, that the run may be resumed. Selecting Yes will perform the necessary data download
and resume the run, if appropriate.

Alternatively, the Download Data from Instrument command can be executed through the
Instrument menu.

The downloaded data will automatically be stored in the last open experiment, retaining its
original filename. The instrument stores data only for the last run started on the instrument.

Note Downloading the data from a full run is not instantaneous, and if the Analysis button is
selected before the download is complete, you will not see the data from the entire run.
The progress of the download may be monitored on the Raw Data Plots screen in the Run
section.
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Discover Instruments

In the event that the MxPro software application set up in Instrument Connected mode does not
have a functional connection to an instrument, the Discover Instruments command may be used
to identify instruments that may be connected to the running software application.

For example, a functional connection is established between the MxPro software and an
instrument that is connected to a particular USB port during installation. If the instrument is
disconnected, and then reconnected to a different USB port, the functional connection is lost, but
may be re-established using the Discover Instruments command.

When the Discover Instruments command is executed from the Instrument menu, a dialog similar
to the one below appears, listing all detected instruments. Select the appropriate instrument, then
click Connect. If no instruments are found, ensure that the appropriate PC—instrument hardware
connections are in place, then click Find.

Discover, Instruments fgl
Instruments Found:
COM Porkid .
COM Port:5 i
Conneck
Standalone |
Close |

Note that executing the Discover Instruments command disrupts any existing software-instrument
connections. Once executed, an instrument will need to be connected by clicking Connect from
the Discover Instruments dialog.
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Tools Menu

The Tools menu provides access to tools located outside of the MxPro software. For information
on Tools menu commands found in the MxPro ET software, click here.

=N Cptions  Section 4

Windows Explorer
QPCR Internet Links

Windows Explorer

Clicking on Windows Explorer opens the Windows Explorer application and displays the
contents of the current MxPro software data storage folder.

QPCR Internet Links

If the computer is connected to the Internet, clicking QPCR Internet Links will open Microsoft
Internet Explorer to a Stratagene web page that contains a number of useful links for
primer/probe design and other QPCR-related topics.
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Options Menu

The Options menu is used to access several dialog boxes which contain important instrument and
software settings. The menu commands are summarized below; see the manual subsections

(on following pages) dedicated to each of the three menu commands for more details. For
information on Options menu commands found in the MxPro ET software, click here.

lalipE Secktion  Wiew  Windc

Cpkics Configurakion, ..
Analysis Term Setkings. ..
Preferences...

Optics Configuration

The Optics Configuration dialog box is used for defining properties of filter sets and associated
dyes, for making dye assignments to filters, for specifying the scan order, and for specifying the
instrument filter configuration (4 filter sets or 5 filter sets) to use during Plate Setup.

Analysis Term Settings

Clicking Analysis Term Settings opens the appropriate dialog box: Analysis Term Settings-Real-
Time or Analysis Term Settings-Plate Read. These are used for managing several settings that
impact data analysis including specifications for background, threshold, curve smoothing and
confidence interval calculations.

Preferences

The Preferences dialog box allows you to personalize several software settings. These include
File storage and naming conventions, Colors used in the software displays, screen Display options
and the use of Defaults in experimental setup and analysis.
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Options-Optics Configuration
Optics Configuration - Dyes & Filters

To view or customize the properties of filter sets and dyes, click Options > Optics Configuration.
The Dyes & Filters tab of the Optics Configuration dialog box allows you to view the properties of
the default filter sets and their associated dyes; add, update, or delete filter sets; and add custom
dyes and associate them to their respective filter set. When using the Mx3005P instrument, the
mismatched filter sets can be made up of any instrument excitation filter setting coupled with
any instrument emission filter setting. This feature is especially useful for FRET chemistry
applications.

Optics Configuration [5_<|

Diyes & Filters l Dive }-‘-.ssignment] Scan Orderl Instrument Seleu:ti-:un]
Filter set definitions Chye definitions
Mame: [CY3 Fiter Set | Name- -

Excitation wavelength: . Filter set: | J
Emizgion wavelength: nim. Colar -
| | | | | |

QK | Cancel Help
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Filter Set Definitions

When the software is running on an instrument-connected PC, the Filter set definitions section of
the dialog box will report the excitation and emission wavelength for each of the filter sets
installed in the instrument. Select the filter of interest from the Name menu to view the
wavelength information. When running the software on a PC that is not connected to an
instrument, you may view information for any defined filter set by selecting the filter set of
interest from the Name menu.

The software allows you to define mismatched filter sets when using the Mx3005P instrument.
Mismatched filter set functionality applies only to Mx3005P instruments. To do this, select the
mismatched filter set Name and the Excitation wavelength and the Emission wavelength. On an
instrument-connected PC, select the desired wavelengths from the drop down menus. On a PC
that is not connected to an instrument, type in the wavelength values manually. Then click Add.
The mismatched filter set will then be available for dye assignment under Dye definitions. To
change the wavelengths defined for a mismatched filter set, type in the new wavelength value(s)
and then click Update.

In the example below, a mismatched filter set is created from an instrument-connected PC. The
mismatched filter set is named “Expt Filter Set” and the excitation and emission wavelengths are
selected from drop-down menus that contain factory-installed filter wheel wavelength values.

Optics Configuration §|

Dyes & Fiters l Cye .-’-‘»ssignmentl Scan Dn:lerl Instrument Seledinn]
Filter set defintions Che defintions

MName: |E:q:lt Fitter Set j Mame: |CY3 ﬂ
Excitation wavelength: |8 > |nm. Fiter sat: | =]
Emission wavelength: LEEEW”'T'- Color | [ ]

Add_ | | Upd | | | |

QK | Cancel | Help

Note Ifyou define a filter set in Filter set definitions, this filter set cannot be assigned to a filter
position until at least one dye that corresponds to this filter set is assigned in the Dye
definitions section of the dialog box.
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Dye Definitions

The Dye definitions section allows you to view the Filter set associated with a dye, to view or
change the display Color assigned to a dye, and to add custom dyes to either default or
mismatched filter sets. To view information about a particular dye, select the dye from the Name
menu. The filter set associated with that dye is displayed. For the pre-defined dyes, the assigned
Filter set may not be changed. The display color for the selected dye is shown. To change the
color, click the Color button and the Color dialog box will open, allowing you to select a new
color.

To add and define a custom dye: type the name of the new dye in the Name field under Dye
definitions, select the Filter set with which the dye should be associated, and then click Add. The
Define New Dye Color dialog box opens. Select a display color for the dye and click OK. The
custom dye will then be available for assignment to a filter position on the Dye Assignment tab of
the Optics Configuration dialog box.

In the example below, a custom dye is created from an instrument-connected PC. The custom
dye is named “Exptl” and is being associated with the mismatched filter set “Expt Filter Set.”

Optics Configuration §|

Dyes & Fiters l Dye Assignment | Scan Order | Instrument Selection |

Filter set definitions Chye definitions
Name: |E;q:|t Fitter Set ﬂ Mame: |E2‘Pﬂ j
Excitation wavelength: |235 * |nm. Filter set.:

Emission wavelength: |B65 » |nm.

QK Cancel Help
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Optics Configuration - Dye Assignment

To assign a specific dye to a filter set, or to change the filter set for a given filter position, click
Options > Optics Configuration. When the Optics Configuration dialog box opens, click the Dye
Assignment tab.

Optics Configuration

Dyes & Filkers  Dye dssignment l Scan Elrder] Irtrumnent Selectiun]

Optical path dve azsignments
Excitation Emizzion

Dye Filter zet wavelenath [nm.]  wavelength [nm.]

1 ~|  FitM Filter Sat 452 B1E

2 |HEX | HE=-JOE Filter 535 el

3 |RO¥ »| FROX Filker Set ha5 E10

4 |C¥3 w| Y3 Filker Set 545 BEa

b |Cyvh | 5 Filter Set B35 BES

Additional Dye [nformation |

] 8 | Cancel ‘ Help |

When the software is running on an instrument-connected PC, the Filter sets shown correspond to
the filter sets installed in the connected instrument. To assign a specific dye, select from the dyes
associated with the Filter set from the corresponding drop-down menu and then click OK. Note
that if the dye to be assigned is a custom dye, its association with a particular filter set must first
be defined in the Dyes & Filters tab of the dialog box.

When running the software on a PC that is not connected to an instrument, a dye may be
assigned to any of the filter positions by selecting the appropriate dye from the drop-down menu
corresponding to each path. The Filter set associated with each filter position will change
accordingly. When assignments are complete, click OK.

Another method of editing dye assignments is available that does not require selecting Optics
Configuration from the Options menu. Go to the Plate Setup screen for the new experiment. In
the Collect fluorescence data area, click on the down arrow of the desired dye. Select the new dye
from the drop-down menu. The newly-assigned dye will now appear under Collect fluorescence
data. Dye associations on the plate are updated as needed with changes reflected on all screens
within the experiment.

Collect fluorescence data

|_ [ HEX
[ ROX [ FAM

Refersnce dye: E % __‘

Agzign bes <Hews

-
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Assigning a Mismatched Filter Set

The mismatched filter set capability applies to Mx3005P instruments only. To change from a
default filter set to a mismatched filter set, select the custom dye from the drop-down menu that
corresponds to the desired mismatched filter set. Note that the mismatched filter set and its
associated custom dye(s) must first be defined in the Dyes & Filters tab of the dialog box.

Optics Configuration E|
Dwes & Fiters  Dye Assignment l Sean Order | Instrument Selection |
Dptical path dye azsignments
E xcitation Emizzion
Dye Filter et wavelength [nm.]  wavelength [fim.]
1 Faukd * |  FAb Filter Set 492 A16
2 |HEX * | HEX-JOE Filker 535 T
ALIEM N
3 |CFTR RO Filter Set 585 B10
HFE
TET A
4 TAMPBA '3 Filter Set 545 et
4] TEARD 5 Filker Set B35 GBS
JOE
Cv'3
FRROH )
FRCYE formation
k. | Cancel Help

The Filter Set Change dialog box will appear, giving you the option of changing the filter set gain
settings for the mismatched filter set. Clicking OK will select the new filter set and
simultaneously open the Filter Set Gain Settings dialog box, allowing for gain setting
adjustments. Clicking Cancel will restore the original filter set.

MxPro - Mx3005P 3

9P You have selected a dve requiring a filker set change.
\*/ Expt Filker Set replaces HEx-10E Filker Set

Wauld waou like to continue?

Ik | Cancel |

Note The filter set gain multiplier settings for each mismatched filter set must be determined
empirically, since these custom mismatched filter sets do not have default filter gain
settings associated with them. Click here for information on Filter Set Gain Settings.
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The desired mismatched filter set and the corresponding excitation and emission wavelengths
will replace the original filter set for the given filter position.

Optics Configuration E|
Dyes & Fikers  Dwe Aszignment l Sean Order | Instrumert Selection |
Optical path dve azsignments
Excitation Ermnizsion
Dye Filter zet wavelength [nm.]  wavelength [hm.]
1 Fiubd w |  Fab Filter Set 492 516
2 ~|  Expt Filter Set 535 BES
3 |RO= | RO Filker Set 585 E10
4 |v3 w | Y3 Filker Set 545 hEa
H |CvB w| Y5 Filker Set B35 BER
Additional Dye Infarmation |

2k, | Cancel Help

Changing a Dye Assignment After Data Collection

Two methods are available for changing a dye/filter position assignment in a post-run
experiment. For the first method, two steps are required. First, open the Dye Assignment tab of
the Optics Configuration dialog box and select the new dye from the drop-down menu
corresponding to the appropriate filter set. (Menus will be available only for the filter sets that
are compatible with multiple dyes.) Second, go to the Plate Setup screen for the open experiment.
Using the Collect fluorescence data check boxes, clear the dye that was originally assigned to the
path. The newly-assigned dye will now appear under Collect fluorescence data; re-select the dye
check box to display the newly-assigned dye on all screens within the experiment.

Alternatively, go to the Plate Setup screen for the open experiment. In the Collect fluorescence
data area, click on the down arrow of the desired dye. Select the new dye from the drop-down
menu. The newly-assigned dye will now appear under Collect fluorescence data. Dye
associations on the plate are updated as needed with changes reflected on all screens within the
experiment.

MxPro QPCR Software 51



Dye Information Dialog Box

The Dye Information dialog box provides information about each default and custom dye: its
associated filter set, excitation wavelength, and emission wavelength. This dialog box may be

accessed by clicking the Additional Dye Information button at the bottom of the Dye Assignment

tab of the Optics Configuration dialog box.

Dye Information

]

Dye | Filker M arne | Excite | E mit |
JOE HEx-JOE Fil.. 535 555
RO R0 Filter Set 585 &10
Cv5 Cv'5 Filter Set B35 BES
HE HE=-JOE Fil... 535 555
et F&M Filter Set 432 516
TET TET Filter Set 517 538
SYBER F&M Filter Set 43z 516
By F&M Filter Set 43z 516
Cv3 Cv'3 Filter Set 545 BES
TAMRL, TAMPBA Filter... 556 580
TE=RD TE=RD Filter .. 584 E20
aLEA, aLEA Filker ... 350 440
FRAOH FRROX Filter ... 43z E10
FRCYS FRCYS Filter ... 45z EES

i+ Dye - filker associations
" Detected dyes

Cloge

Selecting the Detected dyes option displays the filter sets installed in the instrument and lists the

defined dyes and user-defined assays that are compatible with each of the installed filter sets.

X

Dye Information

Dpez Detected by Filker Sat

Cv'E Filker Set
v
Cv'CLO

RO Filter Set
RO
CFTR

HE*-JOE Filker Set
JOE
HE*

HFE

Fabd Filter Set
SYBR
Fshd
ik
GAPDH
Bios
EVA
ALIEM

" Diye - filter aszociations
+ Detected dyes

Cloze
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Optics Configuration - Scan Order

Filter sets are scanned in the order shown on the Scan Order page of the Optics Configuration
dialog box (accessed from the Options menu).

To change the order in which the filter sets are scanned, click the filter set label to be placed in a
different position, and then use the arrow buttons to change the position of the filter set in the
list. Alternatively, by using the mouse, drag the filter set label to the new position. Click OK to
institute the new scan order.

Optics Configuration P§|

Dyes & Filtersl Diye Assignment  Scan Order l Instrument Selectiu:un]

Filter zet szan order

Order Filter zet + 4
1
2 |HE#-JOE Filter Set
3 |RO= Filter Set
4 |CY3Filker Set
B |CYSFilker Set

Reset

Change the zcan order by adjusting
the relative positions of the filter sets.

k. | Cancel Help

If the scan order is adjusted such that it deviates from the default scan order, the Filter Set Scan
Order dialog box will appear. Certain filter order combinations may or may not increase the
signal noise contribution to the results. The default filter set scan order may be restored by
clicking Reset on the Scan Order page of the Optics Configuration dialog box.

MxPro - Mx3005P - Filter Set Scan Order [X]

Please be advised that certain filker order combinations
may increase the noise contribukion ko wour resulks,
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Optics Configuration — Instrument Selection

Select Instrument to Use Setting

When the MxPro application is running in instrument-connected mode, the software detects the
type of connected instrument and automatically configures the correct filter set format for use in
Plate Setup. When setting up an experiment using the MxPro software in standalone mode,
however, it is necessary to specify the instrument type, in order to display the correct filter set
plate format.

To specify the instrument format for the experiment, click Options > Optics Configuration to
open the Optics Configuration dialog box, and then click the Instrument Selection tab. Select the
instrument type that you will be running the experiment on.

Optics Configuration El

Dyes & Filters] Dye Assignment] Scan Order  Instrument Selection l

Select instrument to use
7 M=2000F [4 filker zet plate)
% M=3005F (5 filker zet plate)

Turn lamp off
[~ Tum lamp off if not running for |2 7 hours

1] | Cancel | Help |

Alternatively, instrument selection can be made from the Plate Setup screen using the Instrument
Selection drop-down menu on the toolbar, which allows you to select a filter set plate format
corresponding to the instrument type that you will be running the experiment on.

|M 3005P (5 fiter set plate] |

ate| k

QeI [ fler sot o]

When an instrument is connected to the MxPro software application, the software detects the
instrument type automatically, and the Instrument Selection drop-down menu is disabled.

Turn Lamp Off Setting

When Turn lamp off is selected, the instrument lamp is automatically turned off after the
specified duration of inactivity. When Turn lamp off is not selected, the lamp remains on after a

run until the lamp is turned off by clicking the Lamp On/Off button g (or executing
Instrument > Lamp Off), or until the instrument is powered off. Turning the lamp off when it is
not needed extends the life of the bulb.
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Options-Analysis Term Settings for Real-Time Experiments

Analysis Term Settings - Real-Time - Threshold Fluorescence

The Threshold Fluorescence tab of the Analysis Term Settings-Real Time dialog box allows you to
select an automatic threshold-determination algorithm. Options include Amplification-based and
Background-based threshold determination algorithms. For each algorithm, the result is one
threshold value for each dye/assay, excluding the reference dye. The threshold fluorescence may
also be manually adjusted for each individual assay in any given experiment.

The threshold value is used in determining the dye's individual well product threshold cycle (Ct)
results. Real-time final results, such as initial template quantities for Unknown wells, are based
on Ct values.

Analysis Term Settings - Real Time

Threshold Fluorescence l Bazeline Eu:urreu:tiu:un] Smoothing Heplicates]

Active settings
&+ Amplification-based threshold
Advanced Settings |

" Background-based threshald

= =
G Defaults | ™

k. | Cancel Help
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Amplification-based Threshold

When the Amplification-based threshold option is selected, the MxPro software automatically
determines threshold values by one of two methods. The first method performs a search of
fluorescence values within product exponential amplification to minimize Ct spread among
replicates. The fluorescence associated with minimum Ct spread is assigned as the dye-specific
threshold value. The second method assigns fluorescence associated with a fixed amplification
position as the threshold value. The search range for the first method, and the fixed position used
in the second method, can be set through the Advanced Settings dialog box.

Method 1

A minimum Ct spread algorithm is used for experiments that include at least two wells per
replicate set for all replicates measuring a given dye. The algorithm calculates the Ct standard
deviation for each replicate at each potential fluorescence value within the search range. The
result is the fluorescence where the overall spread of the Ct standard deviation is minimized for
all replicates, indicating the best overall position during amplification. The algorithm takes into
account experiments with large dynamic ranges. Typically, the exponential amplification phase
of all plots of interest (Standards and Unknowns) is included in the search. Whether or not all
products' amplification are included is primarily determined by the search range specified under
Advanced Settings.

Method 2

If method 1 cannot be performed due to an insufficient number of wells per replicate (i.e. fewer
than two wells per replicate), a fixed amplification position is used. When it is necessary to
employ this backup method, the software assigns the fluorescence associated with the midpoint
of the search range (specified under Advanced Settings) as the threshold value.
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Advanced Settings for Amplification-based Threshold
Search Range

To view or change the algorithm Search range, click the Advanced Settings button to open the
Amplification-based Threshold dialog box. Valid Search range entries are between 0% and
100%, and the Original Settings are 5% to 60%.

The 0% position on an amplification plot is the point at which amplification begins to be
detected. Typically for baseline corrected data, this point has a fluorescence value very close to 0
(e.g. 0.001). The 100% fluorescence value represents the maximum of the first derivative. It is
near the ending of the exponential amplification phase and is sufficiently past the optimal search
range of interest.

The algorithm will use the Ct spread minimization method (method 1) if two or more wells per
replicate set are included in the experiment. The appearance of the Amplification-based
Threshold dialog box under these conditions is shown below.

Advanced Settings - Amplification-based Threshold g|

Search range
Laower %: |5 _I;I pper %: |60 _I;I = |
ance

Algorithm zelection

[ Use Pre-t=Pra +3.00 algarithm

Pre-t=Pro +3.00 includes all bx3000F /M« 3005F
pre-v3.00 saftware [as well as all Mx4000 versionsz).

Changing the Lower % and Upper % range limits biases the threshold result accordingly. For
example, if the threshold result is consistently too high (based on personal preference), the Upper
limit may be lowered, resulting in a lower threshold result. If the threshold result is consistently
too low, the Lower limit may be increased. This modification will further separate the beginning
of the search range from the noise level and may improve results derived from certain data,
increasing the confidence of the individual plot results. Alternatively, raising the Lower limit can
be avoided by increasing the number of wells per replicate.
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If fewer than two wells per replicate are included, the midpoint of the specified range is used for
the fixed position method of threshold determination (method 2). When this occurs, the
Amplification-based Threshold dialog box appears as shown below, specifying the range
midpoint used. The Upper and Lower limits of the range may be modified, biasing the threshold
result accordingly.

Advanced Seitings - Amplification-based Threshold g|

Search range
Loweer 2 _I;l IUpper 2: (B0 _|:| = i
ancel

Ilzing midpoint of 32.5%. Mat enough wells per
replicate to perform search.

Algarithm zelection

[ Use Pre-t=Pra +3.00 algarithm

Pre-txPro «3.00 includes all M=3000F p=3005F
pre-v3.00 software [az well az all M=4000 versions).

Algorithm Selection

The software versions released prior to the MxPro QPCR software version 3.00 use a different
threshold algorithm which may give false Ct values in cases where the Ct falls within the
baseline cycle range. For improved Ct reporting, use the current default threshold algorithm.
However, if you prefer to use the Pre-MxPro v3.00 Amplification-based threshold algorithm, you
may do so by clicking the Advanced Settings button from the Threshold Fluorescence tab to open
the Amplification-based Threshold dialog box. Mark the Use Pre-MxPro v3.00 algorithm check
box under Algorithm Selection.

f x|

Search range 0k,
Lower %: |5 _|:| Ipper =: |60 _|:| = |
ahice

Idzing midpoint of 32.5%. Mot enough wells per
replicate to perform search.

Algarithr zelectian

[+ Usze Pre-t=Pra +3.00 algarithm

Pre-td=Fro «3.00 includes all kM«3000F A= 3005F
pre-wd. 00 software [az well as all kM=4000 versions].
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Background-based Threshold

Analysis Term Settings - Real Time

Threshold Fluorescence l Bazeline Eu:urreu:tiu:un] Smoothing Heplicates]

Active settings

" Amplification-based threshold

+ Background-based threshald

Cycle range

ze cpcles 5 i| through 3 i|
Sigma multiplier; 10 _%I Defaultz | ™

k. | Cancel Help

To analyze data from the experiment using a threshold fluorescence that is determined based on
the noise in the background, select the Background-based threshold option. Select the desired
settings in the Background cycle range and Background sigma multiplier spin boxes.

Background cycle range specifies the cycles that will be used to calculate the threshold
fluorescence levels. Threshold fluorescence is determined by calculating the standard deviation
(sigma) of the raw fluorescence for all selected wells for the specified cycles and multiplying this
value by the Background sigma multiplier constant. Typically, the Background cycle range should
encompass only early cycles, before the PCR process starts to affect the fluorescence values. The
Original Settings values for the background cycle range are cycles 5 through 9, and for the
Background sigma multiplier is 10.

See Preferences-Defaults for information about the use of the Defaults menu and the application
of defaults sets to the settings specified in this dialog box.
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Analysis Term Settings - Real-Time - Baseline Correction

The Baseline Correction tab of the Analysis Term Settings-Real Time dialog box allows you to
select how baseline fluorescence should be determined in order to generate baseline-corrected
fluorescence (dR) data.

For each plot, the raw fluorescence data over a specified range of cycles are fit to a line using a
linear least mean squares algorithm to produce a baseline. The value of the baseline function is
calculated for every cycle and subtracted from the raw fluorescence to produce baseline
corrected fluorescence (dR). The cycles used to determine the baseline may be the same for all
plots in the experiment or may be defined differently for each individual plot.

Analysis Term Settings - Real Time

Threshold Fluorescence  Baseline Correction l Smcu:uthing] Heplicates]

Active zettings
i+ Adaptive bazeline
[ Use Mx4000 +1.00 ta +3.00 algarithm

(" Mon-adaptive bazeline

| _|:| _|:| Defaults | ™

Reszulting cycle range

el | Dye | Start | End | A
A1 SYER 3 16
A2 SYBR 2 16
A3 SvER 3 16
Ad SYER 5 16
AR SYER 2 16
AR SYBR 2 16
AT SvER 2 16
AR SYER 7 16 b’
Select Al | Edit Range | R ezet |

* indicates well dvesz which are manually adjusted. Selecting
Set to Default will reset.

] | Cancel | Help |

The Baseline Correction tab is divided into two sections. Use the Active settings section to select
the baseline corrections settings prior to analysis. During experimental analysis, use the Resulting
cycle range section to view and adjust the baseline corrections cycle ranges determined for each
plot.

Options for baseline correction include Adaptive baseline, where the MxPro software
automatically determines the optimal baseline cycle range for each dye in each experiment, or
Non-adaptive baseline, where user-defined settings are used to determine the baseline.
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Active Settings-Adaptive Baseline

When Adaptive baseline is selected, the MxPro software will automatically determine the
optimal background cycle range for each plot individually, resulting in the most accurate Ct
value for each well/dye combination. After the experiment is run and analyzed using an adaptive
baseline calculation, the resulting cycle range may be modified for any or all plots by the user as
described in Baseline Correction-Resulting Cycle Range.

Note The software versions released prior to the Mx4000 sofiware version 3.01 used a
different adaptive baseline algorithm which may result in non-optimal baseline cycle
range assignment. For improved baselines, use the current default baseline algorithm.
However, if you are using the MxPro software to open Mx4000 experiment files and would
prefer to use the Pre-Mx4000 v3.01 Adaptive Baseline algorithm, you may do so by
marking the Use Mx4000 v1.00 to 3.00 algorithm check box. All versions of the MxPro
software have used the current default algorithm for baseline range assignment.

Active Settings-Non-adaptive Baseline

When Non-adaptive baseline is selected, the MxPro software will determine the baseline
function using the range of cycles specified in the Start cycle and through menus. The starting
and ending cycles in the software's Original Settings are 3 and 15, respectively.

See Preferences-Defaults for information about the use of the Defaults menu and the application
of defaults sets to the settings specified in this dialog box.

Resulting Cycle Range

After running the experiment, use the Resulting cycle range section to view and adjust the
baseline correction cycle ranges for each plot. Prior to completing the run, this section will be
empty. After the run is complete, the starting and ending cycles being used to calculate the
baseline are listed in this section. If Adaptive baseline is selected, the starting and ending cycles
listed will be variable, since the MxPro software calculates the optimal baseline cycle range for
each plot individually. If Non-adaptive baseline is selected, the starting and ending cycles listed
will be constant and equal to the values listed in the Active settings section.

The baseline correction cycle range for one or more plots may be modified manually. To specify
the range of cycles used to calculate the baseline for a particular plot, select a well/dye
combination by highlighting its entry in the Resulting cycle range list. Multiple plots can be
selected by holding down the Ctrl key when selecting, or all plots can be selected by clicking the
Select All button. Once the desired well/dye combinations are selected, click the Edit Range
button. The Edit Cycle Range dialog box appears.
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Edit Cycle Range E|

E dit
|Eh:uth start and ending cycle j

Start cycle: Ending cycle:

_%' 40 _%'
] | Cancel |

In the spin control boxes, indicate the desired start and ending cycle for the baseline algorithm to
use to calculate the baseline correction.

The top menu provides three options for choosing the endpoints for the baseline calculation. Both
start and ending cycle allows you to set both endpoints for all selected wells. Start cycle only
allows the start cycle to be set for all selected wells without changing the ending cycle values.
Ending cycle only allows the ending cycle to be set for all selected wells without changing the
start cycle values.

To reset the start and end cycles to the Active settings values (for Non-adaptive baseline) or to
the system-calculated values (for Adaptive baseline), select the desired well/dye combinations
and then click Reset.
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Analysis Term Settings - Real-Time - Smoothing

Analysis Term 5ettings - Real Time

Threzhald Fluurescence] Baseline Comection  Smoothing l Heplicates]

Active settings
[v Moving average
Amplification averaging poinks: |5

Diszociation averaging points: |5 w

| Graphical temperature resolution

100 =]
Defaultz | ™

k. | Cancel Help

The Smoothing tab of the Analysis Term Settings-Real Time dialog box allows you to apply curve-
smoothing to amplification plots and dissociation curve plots.

Moving Average

Moving average is an optional algorithm enhancement that uses curve-smoothing to help
improve the precision and accuracy of the Ct determination from amplification plots and the Tm
determination from dissociation curves by decreasing the effect of signal noise. When this
enhancement is selected, the value for each data point in the curve represents the average of the
values for a specified range of cycles surrounding a given point. Selecting a greater number of
points increases the magnitude of curve smoothing that is achieved but decreases the resolution
of the curve data.

To perform amplification data analysis employing a moving average calculation, mark the
Moving average check box and select the number of data points to be averaged in the
Amplification averaging points box.

To perform dissociation data analysis employing a moving average calculation, mark the Moving
average check box and select the number of data points to be averaged in the Dissociation
averaging points box.
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Graphical Temperature Resolution

Graphical temperature resolution is a second optional algorithm enhancement available for
dissociation curve smoothing. This algorithm is based on collapsing data by averaging adjacent
data points to arrive at the desired point separation. Application of this algorithm increases the
ratio of dissociation peak height to noise level.

To perform dissociation data analysis employing this algorithm, mark the Graphical temperature
resolution check box. Next, select the desired Dissociation Point Separation. Note that as the
point separation is increased, the ratio of peak height to noise will increase. Note also that in
some cases, the ability to differentiate between products with unusually closely spaced melting
temperatures may decrease as the point separation is increased. The final results are shown in the
dissociation chart display.

See Preferences-Defaults for information about the use of the Defaults menu and the application
of defaults sets to the settings specified in this dialog box.
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Analysis Term Settings - Real-Time - Replicates

Analysis Term 5ettings - Real Time

Threzhald Fluurescence] B azeline Eurrectil:un] Smoothing Replicates l

Active settings

Feplicates:
" Treat individually

* Treat collectively Defaults | ™

k. | Cancel Help

Wells identified as replicates in Plate Setup may be treated either individually or collectively
during Analysis. From the Replicates tab of the Analysis Term Settings-Real Time dialog box,
selecting Treat individually will cause the software to analyze each well independently and
display or report results for each well separately. Selecting Treat collectively will cause the
software to average the data from the replicate wells and report data from all replicate wells as a
group, effectively treating the measurements as if they came from the same well. See Treatment
of Replicates in the How-To (Detailed Protocols) section for more information on replicate
treatment during analysis.

See Preferences-Defaults for information about the use of the Defaults menu and the application
of defaults sets to the settings specified in this dialog box.
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Analysis Term Settings - Real-Time - Efficiency Settings

When the Analysis Term Settings - Real Time dialog box is opened from a Comparative
Quantitation experiment, the dialog box includes a tab for Efficiency Settings. This dialog box is
accessed through the Options menu.

Analysis Term 5ettings - Real Time

Threzhold Fluurescence] Eazeline Eu:urreu:tiu:un] Smoothing | Feplicates  Efficiency Settings l

Active settings

Amplification efficiencies:

Dye Efficiency [%]
HE> |93.5

FAM |EI?. 4

Nt | |

N | |

M | |

Defaultz | ™

Efficiency Settingz are uzed in determining Comparative Quantitation results.
Conzequently, theze zettingz are available only for thiz expenment type.

0k, | Cancel Help

This feature allows you to specify the amplification efficiency for the gene of interest and
Normalizer targets used in a Comparative Quantitation experiment, in order to compensate for
any difference in the efficiencies while calculating results. The amplification efficiency for each
target is determined by performing a Comparative Quantitation Standard Curve.

After the standard curve slopes have been determined, type in the Slope from the standard curve
for each dye or assay name. Alternatively, type in the amplification efficiency for each dye or
assay. (The efficiency may be calculated from the slope using the Amplification Efficiency
Calculator on the Standard Curve results screen.) The efficiency settings recorded in Analysis
Term Settings are used by the MxPro software in calculating the Relative quantity results. Only
five assays will be shown. If more than five assays are set up on one plate, only the first five
assays will be available to manually specify efficiency values.

See Preferences-Defaults for information about the use of the Defaults menu and the application
of defaults sets to the settings specified in this dialog box.
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Options-Analysis Term Settings for Plate Read Experiments

Analysis Term Settings - Plate Read E|

Confidence level for calls [ %] _:I Defaultz | ™
k. | Cancel |

Confidence Level for Calls (%)

The user-defined confidence level for calls is the statistical probability required before the
software will call an amplification occurrence in a well as positive. See Positive and Negative
Calling in the How-To (Detailed Protocols) section for more information. In the Confidence level
for calls box, type or select the desired value. The factory-set default confidence level is 99%.

See Preferences-Defaults for information about the use of the Defaults menu and the application
of defaults sets to the settings specified in this dialog box.
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Options-Preferences

Preferences - File

To view or change the default file storage and file naming settings, click Options > Preferences.
When the Preferences dialog box opens, click the File tab.
Preferences E|

File \Eulu:urs] Display] Defaults]

M uPro - kx3005F data folder:

|m Filez\ShatagenehM«Pro\Storage Browsze. .

Auto-filenarning

Include in auto-filename

o
[ User name
[v Experiment type
[v Date
0 MM-DDSYYY O DD-MMSYY O oy WM-DD
v Time
Example filename
[uantitative PCR, 01-22-2003, 09Hr 17Min

Ewport decimal using
* Point eg 34.32 " Comma eqg 34,32

(1] 8 | Cancel | Help |

The default storage location for saved experiments and projects is specified using the MxPro data
folder box. The factory default location is C:\Program Files\Stratagene\MxPro\Storage. If you
wish to specify a different default file storage location, type the directory address into the text
box or click Browse to navigate to another folder.

The Auto-filenaming feature allows you to select the contents of the default file name for all
Mx3000P/Mx3005P instrument experiments. Five components (Instrument name, User name,
Experiment type, Date, and Time) can be included or excluded using the selection check boxes.
The format of the date may be selected using the options under the Date check box. View the
resulting filename structure under Example filename.

Note Instrument names must be assigned by clicking Instrument > Multiple Instrument Control
before the Instrument name is available for Auto-filenaming. When the PC running the
MxPro software is connected to a single instrument, the instrument name cannot be
included in the default file name.

In the Export decimal using box, select the form of the decimal character to be used in the
numerical values reported in Text Reports as either Point (period character) or Comma.
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Preferences - Colors

To view or change the color settings for the various elements of the MxPro software screens,
click Options > Preferences. When the Preferences dialog box opens, click the Colors tab.

Preferences [‘S_<|

File Calars lDispIa_l,I] Defaults]

Colar Scheme

Lab Defauls ﬂ

Add Scheme | | |

Scheme Colors
Color Categony: |.-'1'-.ppli|:ati|:|n j

Window B ackground
Tab Highlight

BActive Tab

Active Section Button
[rvalid Replicate Sets

[rvalid Aszociation Sets
Edit Calar |

] | Cancel Help

Color Schemes

By using color schemes, you can define new sets of colors for various software elements and
save the settings as a group. The Color Scheme menu allows you to select one of several built-in
color schemes or to add and delete user-defined color schemes. To add a scheme, type in a new
scheme name (e.g. Lab Defaults, in the example above) and click the Add Scheme button. The
scheme will be added and the colors can then be defined under Scheme Colors.

To change the color scheme used by the software, select the scheme of interest from the color
scheme menu and then click OK.

To restore the colors of all software elements to the colors that were in place when the
instrument was originally installed, click Original Settings and then click OK.
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Scheme Colors

The colors of individual MxPro software display components can be defined in the Scheme

Colors section of the dialog box. The components whose colors may be defined are grouped into

six categories under the Color Category drop-down menu: Application, Charts, Consolidated
Reports, Plate Wells, Stock Well Types and Thermal Profile. Selecting one of these categories

causes a corresponding list of graphical elements to appear in the list below the menu. To display
the color used for a specific element, click the element name in the list and the color assigned to

that element will appear in the color box to the left.

To change the color for any specific element, select the element name and then click the Edit
Color button. The Color dialog box opens. Select any color from the Basic colors grid and click
OK to use this color. Alternatively, click Define Custom Colors to set a custom color.

B asic colors:

Hl RN
EENNEENEN
HENEEEENN
EEEEEEEN
5 4 0 0 N I

Custom colors:

mrrrrrrr
o

Define Cuztom Colars »»

k. | Cancel |
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Custom Colors

To define a custom color, click the Define Custom Colors button and the dialog box will expand
to include a palette for choosing custom colors.

Custom colors can be defined by clicking and dragging the mouse within the color matrix (the
large rectangle with colors blending together). The color that the cursor is selecting will appear
in the Color Solid box. The color's brightness can be adjusted by using the dark/light vertical
adjustment slider on the right-hand side of the dialog box. Custom colors may also be defined by
typing numerical values directly in the Hue, Sat, and Lum boxes or in the Red, Green and Blue
boxes.

To add the color that appears in the Color Solid box to the available custom colors, click Add to
Custom Colors.

Bazic colars:

_ AN Ime |
N TEE...
ENNEENE.
ENEEEEEN
EEEEEEEN
EEEEET .

EII_I_I_I_I_I_I_ Hue: 14EI Red: 138
rrrrrrrr mlﬁ o

Lrefine Cuztam Colors >3 | Colorl3ahd o I‘IEI:I Blue: |244
k. | Cancel | Add to Cuztomn Colarz
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Preferences - Display

The Display tab of the Preferences dialog box allows you to change the display properties of
several MxPro software features. To access the dialog box, click Options > Preferences and then
click the Display tab.

Preferences g|
File: ] Colors  Display ]Defaults]

Toolbar size

" Smal

* Large

General

Iv Dizplay toolips

[V Enable wel tpe colors

Text report tooltips
[v Display amplification plot in tooltips
v Apply transparency to toolip display

Al start-up
Iv Prampt for new experiment type
Add experiment ko project option

Prompt when adding zame experiment ta
project

QK. | Cancel Help

Toolbar Size

The size of the buttons on the toolbar may be modified by selecting the desired option under
Toolbar size. Sizes of other software features are not affected.

Display Tooltips

When Display tooltips is selected, tips summarizing the function of a variety of software features
appear on-screen when the mouse cursor rests over the feature icon. See below for an example of
a displayed tooltip.

FuII-hScreen Flate MHext >

s

Wiew & Full-screen version of the plate to
see more information,

When viewing Results screens with Display tooltips selected, you may view the information
associated with a specific data point by placing the cursor over the point of interest.

Replicate 5, HEX, Standard
Initial Template Gty @ 2.5002+001
Threshold Cycle, Ct @ 19,149

. k Tt e
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Text Report Tooltips

When Display amplification plots in tooltips is selected, you can display the amplification plot for
a particular well/dye on a text report screen by placing the cursor over the well/dye data of
interest in the text report, as shown in the example below.

The amplification plot may be displayed in a more transparent form, allowing you to view the
text report data that is obscured by the amplification plot, by selecting Apply transparency to
tooltip display.

Enable

Analysis Selection/Setup [ Results ] |
Replicate | Dve | wWel Type | Threshold (dRnd | €t ¢dRn) | Quantity (copies) | RSq (dRn) | Slope (drn) |
4 Y5 Standard 0,0969 Mo CE Mo Ck 1.000 -3.434
4 RO¥  Standard Reference  Reference Reference  Reference  Reference
5 CYS  Standard 0.0969 35.61 5.00e+001 1.000 -3.454
5 RO¥  Standard Reference  Reference Reference  Reference  Reference
& Y5 Standard 0,0969 32,12 5.00e+002 1.000 -3.434
6 RO¥  Standard Reference  Reference Reference  Reference  Reference
7 % CYS  Standard 0.0969 28.74 5.00e+003 1.000 -3.454
7 BOY  Standard Refarence  Refarance Refersnce  Rafarsnce  Refersnce
g
a Replicate: 7 - CY3
9
]
10
10
11
11
1z
1z
13 —
13 %
14 2
14 a
15 b
15 a
16 El
16 = : : : : : :
17 T S Tocecoa Sescessac Teconcenioccanans Tocecoa Sescessac oseand
17 : : : : :
18 OE e R R e R L
18 . . . . .
19 FIE-L O P F T P F ]
13 : : : : : :
20 10 ‘
20 u] 5 0 15 20 25 20 25
21 Cycles
Z21
22
22 FAM  Standard 0.1963 31.51 5.00e+002 0,995 -3.540
23 RO¥  Standard Reference  Reference Reference  Reference  Reference
23 FAM  Standard 0.1963 27.95 5.00e+003 0,998 -3.940
24 _aaen ROE Stondard g Beference Befeence | Refarence Reference,..Referance s,

Well Type Colors

When Enable well type colors is selected, a horizontal color bar is displayed across the top of
each well. The color of this bar corresponds to the well type selected to allow a quick
identification of well types. Well type colors can be changed in the Colors tab of the Preferences
dialog box. When Enable well type colors is selected, wells appear as shown below.

Ccha
REF

Far

CYa
REF

FAM

The same cells are shown below with Enable well type colors cleared.

Un ko
CYS
REF

FAmd

Unknosem
'S
REF

FAhd
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Prompt for New Experiment Type at Start-up

When Prompt for new experiment type is selected, the New Options dialog box will open each

time the MxPro software is started.

Mew Options

Real-time:

% Quantitative PCR Multiple Standards] Lzl
" Comparative Quantitation [Calibrator)

" 5YBR® Green [with Dizsociation Curve)

(" EwaGreen™ [with Dizzociation Curve]

" Allele Discrimination /£ SMF's Real-Time

" Muolecular Beacon Melting Curve
Plate read:

" Quantitative Plate Read

" Plate Read / &llele Discrimination
Froject type:

" Multiple Experiment Analyziz

=

Select experment / project type

Prompt when Adding Same Experiment to Project

When Prompt when adding same experiment to project is selected, the following dialog box will

appear when you attempt to add the same experiment to a project more than once.

Add experiment to project §|

Do ol wish ko add the same experiment File to
the project?

Yes Mo |

[ Don't show this message again,

If you wish to add duplicate experiments to projects without encountering this prompt, either
select Don’t show this message again in this dialog box, or deselect Prompt for adding same
experiment to project in the Preferences > Display dialog.
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Preferences - Defaults

The Mx3000P/Mx3005P system will store a variety of user-defined default settings in addition to
the software's Original Settings. For example, if different users of the system wish to maintain
differentiated settings over the course of multiple experiments, this may be facilitated by creating
a different default set for each user. Once a new default set has been created, it may be used for
the setup and analysis of new experiments, expediting the application of uniform customized
settings across experiments.

To create and manage default sets for use by the MxPro software, open the Defaults tab of the
Preferences dialog box (accessed through Options > Preferences).

Default settings may include well definitions in Plate Setup, the properties of the default thermal
profile used for Thermal Profile Setup, and the well selection and analysis settings in Analysis
Selection and Setup. A default set containing established experimental setup and analysis
parameters may be created for a routine assay, and runs may be performed with no further
modifications to the default settings. Conversely, any of the settings contributed by the default
set may be later modified during the course of experimental setup or analysis.

Preferences §|

File | Colors | Display Defaults l

Choose zet [and select OF. to apply]
[BRCA Allele Discrimination ~|

Inciude
[ Plate Setup screen
[v Thermal Profile Setup soreen
Iv Analpsiz zettings

Apply this default zet ta

[v Mew experments
-

[ Opered experments

Add set%J | |

MxPro QPCR Software 75



Creating a New User-Defined Default Set

To create a new user-defined set of defaults, open an experiment that was set up and/or analyzed
using the desired settings. Open the Defaults tab of the Preferences dialog box. Expand the drop-
down menu under Choose set and select <ADD SET>. Type the name under which the new the
default set should be stored (e.g. BRCA Allele Discrimination in the example above). Next,
define the segments of the open experiment (Plate Setup, Thermal Profile Setup, and Analysis
settings) to be included in the default set by selecting the appropriate check boxes under Include.
For any segments that are not selected, the settings comprising the original software settings will
be used in new experiments. In the example shown above, the new default set BRCA Allele
Discrimination will contain the thermal profile and the analysis settings specified in the open
experiment, but will contain a generic (blank) plate setup segment.

Select the appropriate mode(s) of default set application from the list under Apply this default set
to. If you want all new experiments to open using the default settings, mark the New experiments
check box. If you want all opened experiments to adopt the default settings, mark the Opened
experiments check box. (Note that Plate Setup and Thermal Profile Setup default settings will not
be applied to post-run experiments.) If you wish to save a default set without automatically
including the settings in either new or opened experiments, clear both check boxes. In this case,
the default settings may be applied to a particular experiment using Defaults commands on
experimental setup and analysis pages.

When finished naming the default set and defining the included segments and application
properties, click Add Set.

Click OK to establish the new default set as the active default set. Click Cancel to restore the
previous default set as the active set.

Modifying Settings Stored in a User-Defined Default Set

Once a default set has been created, the individual settings that comprise the set may be changed
from the appropriate software view. For example, to change the confidence level value stored in
a default set, access the Analysis Term Settings-Plate Read dialog box. Type the desired value into
the Confidence level for calls box. To change the default set setting to this value, click the
Defaults menu arrow, then select Save. The default set that the new value will be saved into is
indicated in the last entry of the Default menu, Change Default set (Currently <set name>).

Analysis Term Settings - Plate Read E|

Confidence lewvel far calls [ %) _:I Defaults | ™

et

E— Change Defaulk Set (currently ACTIN
— g i e i
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Viewing the Active Default Set

To view the identity of the active default set, open the Defaults tab of the Preferences dialog box

(accessed through Options > Preferences). When this dialog box is first opened, the active default
set appears in the Choose set menu.

Preferences P§|

File | Colors | Display Defaults l

Choose zet [and select OF. to apply]
BRCA Allzle Discrimination j

[nciude

[ Plate Setup screen
[v Thermal Profile Setup soreen
Iv Analpsiz zettings

Apply this default zet ta

[v Mew experments
-

[ Opered experments

Add Set | | |

k. | Cancel | Help |

The active default set may also be identified from any of the software sections containing a
default set (Defaults) menu, by clicking the Defaults arrow. The active default set is indicated in
the final entry of this menu: Change Default Set (Currently <set name>).
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Changing the Default Set

To change the default set used in the open experiment, open the Defaults page of the Preferences
dialog box (accessed through Options > Preferences). Select the name of the desired default set
from the Choose set menu. Click OK to apply the selected default set to the current experiment.
The settings of the chosen default set will also be applied to new experiments if the New
experiments check box is selected and will be applied to opened experiments if the Opened
experiments check box is selected. Note that the settings under Apply this default set to may be
modified when changing a default set, in addition to when creating the default set.

Preferences P§|

File | Colors | Display Defaults l

Choose zet [and select OF. to apply]

SCTIN |
ACTIM

BRCA Allele Dizcrimination
Set 1

<.-'1‘-.D SE _

= :rE[up [ =1 y]
[ Analysis settings

Apply this default zet to
[v Mew experiments
v Current experiment

| Opened experiments

| Orniginal Settings | Delete Set |

k. | Cancel | Help |

Changing the default set causes the software to apply all of the settings stored in the default set to
the open (current) experiment, as relayed by the warning dialog box that opens when a new
default set is selected. Click OK in the warning dialog box to continue with changing the setup
and analysis properties of the open experiment, or click Cancel to return to the Preferences dialog
box without changing default sets or changing any experimental settings.

MxPro - Mx3000P [x]

The current selected set "BRICA Alelle Discrimination” will be applied.

Ay manually set values will be lost,

Ik | Cancel
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Changing the Default Set in a Post-Run Experiment

When changing the default set in a post-run experiment, Plate Setup and Thermal Profile Setup
information cannot be applied to the open experiment, and a warning dialog box like the one
shown below will appear. Click OK to change the active default set and apply only the default set
analysis settings to the open post-run experiment.

MxPro - Mx3000P - Linable to Load Setup Defaulis

L E IUnahble to load Plate Setup and Thermal Profile Setup since this is a post-run experiment,
.

Changing the Default Set from Other Software Screens

Changing the default set may be initiated from any of the command panels or dialog boxes that
contain settings stored in a default set. One example is shown below. From any of the software
sections containing a default set settings menu, click the Defaults arrow and then select Change
Default Set (Currently <set name>). The Preferences dialog box will open to the Defaults tab,
allowing you to select a different default set from the Choose set menu.

Analysis Term Settings - Real Time

Threshold Fluorescence | Baseline Comection  Smoathing l Heplicates]

Active settings

[v Foving average
Amplification averaging points: |3+

[3 <]

us ~]
Defaultz | ™

et
Save

Zhange Default Set (currently ACTIR

(] | Cancel Help
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Reinstating the Software's Original Settings

The original software setup and analysis settings (Original Settings) that were in place when the
software was first installed have been designed to provide generally-applicable settings for the
new user and to maximize experimental flexibility. These settings are stored separately from the
default sets, and unlike the default sets, may not be modified. This ensures the ability to reinstate
these settings at any time, after any number of modifications have been made to default sets.
Reinstating the software setup and analysis Original Settings may be initiated from the Defaults
tab of the Preferences dialog box.

Preferences g|

File | Colors | Display Defaults l

Choose zet [and select OF. to apply]
||:|rigina| defaults ﬂ

Inciude
[v Plate Setup screen
[v Thermal Profile Setup soreen
Iv Analpsiz zettings

Apply this default zet ta

[v Mew experments
=

[ Opered experments

| Driginalhﬁettingsl Delete Set |
b

k. | Cancel | Help |

Clicking the Original Settings button in this dialog box will reset the active default set to the
original software settings. If you wish to reinstate the original software settings without altering
any existing default sets, first create a new default set (original defaults, in this example), and
then click Original Settings to apply the original software settings to the new default set. Click
OK to activate the new default set (containing the original software settings) in the open
experiment. Use the Apply this default set to check boxes to control whether the original settings
are also applied to New experiments and/or Opened experiments.

The original color settings for the software may be accessed through the Colors tab of the
Preferences dialog box.
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Section Menu

Use the Section menu commands to move between the Setup, Run, and Analysis areas of the
application. The Project section is unique to multiple experiment analysis projects and is
unavailable in experiment files. The commands in the Section menu mirror the selection buttons
in the upper right-hand corner of the screen.

S Miew  Windo

W Setup  alk+s
Run Alb+R,
Analysis  Alt+4

View Menu

window  Help

Full-5creen Plake
Zoom In alk+2
Zaoorn Cuk A+

Full-Screen Plate

The Full-Screen Plate view command changes the display on the screen to a full-screen view of
the Plate Setup for the open experiment.

Zoom In/Zoom Out

Use the Zoom In command to magnify a rectangular portion of a chart or plot from a Results
screen. To use this feature, click Zoom In. The cursor will change to cross-hairs when it is
positioned over a chart or graph. Click at one corner of the rectangle to be enlarged and drag the
mouse until the area to be enlarged is enclosed by the rectangle. Release the mouse button and
the rectangle contents will be enlarged. The resulting expanded chart can be further enlarged
multiple times by repeated use of the Zoom In command. Clicking Zoom Out returns a chart or
plot that has been enlarged to its normal view.
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Window Menu

Help

Tile Plaks
Cascade Plots

v 1 MxPrao - Mx3000P (Skandalone) - SYER. Green - [SYEBR Green Uniformity Exarmple . mxp®]
2 MxPro - Mx3000P {Standalone) - SYBR Green - [SYBR Green 2-Fold Example. mxp]

The Window menu commands Tile Plots and Cascade Plots control how expanded amplification
plots are displayed when viewing Raw Data Plots in the Run section of the software. (These
commands are disabled on all other software screens.)

Tile Plots

Clicking Tile Plots causes the plots for individual wells to be displayed in a tile format, with plots
lined up in rows and columns.

Thermal Profile Status [ Raw Data Plots ] |

f Amplification Plot for WellA1  [X| W Amplification Plot for WellA2  [X| 4 Amplification Plot for Well A3 X

Fluorescence
Fluorescence
Fluorescence

.| .| |

¥ Amplification Plot for Well B1  [X| ¥ Amplification Plot for WellB2  [X| ¥ Amplification Plot for Well B3 X

Fluorescence
Fluorescence
Fluorescence

| | |

#f  Amplification Plot for Well€1  [X| W Amplification Plot for Well C2 o Amplification Plot for Well C3  [X

o o o
o [5) [5)
[ C C
o o o
o o o
n n n
] L L
= [ [
o o o
=) =) =)
e i i
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Cascade Plots

Clicking Cascade Plots causes the plots to be layered one on top of the other.

Thermal Profile Status

o Amplification Plot for Well A1
| Amplification Plot for Well A2
| Amplification Plot for Well A3
o | Amplification Plot for Well B1
o Amplification Plot for Well B2
| Amplification Plot for Well B3
| Amplification Plot for Well C1

o Amplification Plot for Well C2
W Amplification Plot for Well C3

L.

F

Fluorescence
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Help Menu

The Help menu accesses the MxPro software help system. Selecting the first command, Help,
causes a help topic appropriate to the current screen to open. This feature can also be accessed by

selecting the Help button |g| from the toolbar, or from anywhere within the program by
pressing the F1 key.

Contents and Index of Topics provide access to the help system in a broad manner to allow
browsing or searching for help on any topic. Selecting one of the remaining options opens the
MxPro help system to a specific, applicable area.

Help F1

Contents

Index of Topics

Menu Commands

How To

Quick Protocols

MxzPro - MxZ000P Expetiment Types
Troubleshaooting

Cbkaining Support

Check for Upgrade Online
Skratagene's Website

About,

Selecting Check for Upgrade Online will check for MxPro software upgrades. If an upgrade is
available, a Stratagene download web page is presented.

Selecting Stratagene's Website will open the Stratagene home page www.stratagene.com if the
computer is connected to the World Wide Web.

Selecting About will open a dialog box which lists the software version of the
Mx3000P/Mx3005P system interface and the firmware version of the instrument software.
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Toolbar
N - & oo 2 Za B ? | =]

A toolbar containing shortcut buttons provides convenient access to many of the frequently-used
functions of the Mx3000P/Mx3005P system. The buttons on the toolbar perform the same
function as the similarly-named commands in drop-down menus or dialog boxes.

New

The New button gl allows you to create a new experiment or project. Pressing the New button
opens the New Options dialog box.

Open

~a
Use the Open button E to open an existing experiment. Pressing this toolbar button causes the
Open dialog box to appear.

Save

To save an experiment, click the Save button in the toolbar EI If the experiment has already
been saved, no dialog box will open and the experiment will be saved with any modifications
under its current name. If the experiment has not yet been saved, the Save As dialog box will
open.

New Project (Multiple Experiment Analysis)
To create a new multiple experiment analysis project, click the New Project (Multiple Experiment

Analysis) button E on the toolbar. The Multiple Experiment Analysis dialog box will open,
allowing you to add experiments to the new project.

Print

To print any view within the MxPro software, click the Print button @l on the toolbar. The
printer driver dialog box opens to allow printing configuration and execution.

Undo

Undo allows you to undo multiple actions when working on Plate Setup and Thermal Profile

) K .
Setup screens. Click the Undo button _| to effect each undo action.
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Redo

Click the Redo button I_I to reinstate the last action undone by the Undo command. The Redo
function is available on Plate Setup and Thermal Profile Setup screens.

Lamp On/Off

Click the Lamp On/Off button g to switch the lamp on or off.
Once turned on, the lamp needs 20 minutes to warm-up. While the lamp is warming up, the bulb
shown in the button will be yellow. % Do not collect data during this period.

If the lamp is off, the bulb shown in the button will be red. Q Turning the lamp off when it is
not needed extends the life of the bulb.

If the lamp is on and warmed up, the bulb will be green. g Wait for the bulb to turn green
before beginning any data collection.

Optics Configuration

Click the Optics Configuration button to open the Optics Configuration dialog box.

Replicate Wells Treatment Setting

The Replicate Wells Treatment Setting button is a shortcut for changing the analysis algorithm
used for the open experiment such that wells defined as replicates are treated either collectively
or individually during analysis. When the button appears with the replicate symbol underlined

EI, the replicate wells are treated collectively. When the replicate symbol appears without an

underline EI , the replicate wells are treated individually. Clicking on this button will switch the
treatment of the replicate wells from individually to collectively or from collectively to
individually. See Treatment of Replicates for more information.

Term Settings

b3 .
The Term Settings button ' £ opens the Analysis Term Settings dialog box, where you can
change several data analysis settings. Click here for more information on Analysis Term Settings
Real-Time or here for more information on Analysis Term Settings Plate Read.

MxPro QPCR Software 86



Full-Screen Plate View

The Full-Screen Plate View button E changes the view displayed on the screen to a full-screen
view of the Plate-Setup for the open experiment. Well names are visible at the top of each well in
full-screen view.

Zoom In

Use the Zoom In button ﬁ) to magnify a rectangular portion of a chart or plot from a Results
screen. To use this feature, click the Zoom In button. The cursor will change to cross-hairs when
it is positioned over a chart or graph. Click at one corner of the rectangle to be enlarged and drag
the mouse until the area to be enlarged is enclosed by the rectangle. Release the mouse button
and the enclosed rectangle will be enlarged. The resulting expanded chart can be further enlarged
multiple times by repeating the Zoom In function.

Zoom Out

Clicking the Zoom Out button ﬁ) returns a chart or plot that has been enlarged to its normal
view.

Help
The Help button |E| opens the MxPro help system, causing a help topic appropriate to the
current screen to be displayed, and giving access to help by contents, index, or searching.

In addition, context-sensitive help is available at any time by pressing the F1 key. The
appropriate help screen will automatically open.

Instrument Selection

When working in standalone mode, the Instrument Selection drop-down menu allows you to
select a filter set plate format corresponding to the instrument type that you will be running the
experiment on.

El

M

M:-:EEIEIEF' [5 filter et plate] k

When an instrument is connected to the MxPro software application, the software detects the
instrument type and automatically selects the correct filter set plate format.
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Shortcut Keys

Shortcut keys allow rapid execution of common commands and facilitate movement between the
different sections of the MxPro software.

Section Movement Shortcuts

| RBun |5naly5i5|

Alt+S takes you to the Setup section.

Sefup | | gnaly5i5|

Alt+R takes you to the Run section.

Sefup | Eun |‘

Ali+A takes you to the Analysis section.

Setup ‘ Eun | gnaly5i5| ‘

Alt+P takes you to the Project section.

Ctrl+ <tab> takes you to the next tab within a section. For example, when on the Plate Setup
screen of the Setup section, pressing Ctrl+ <tab> takes you to the Thermal Profile screen.

Menu Commands Shortcuts

Menu commands may be executed by using keystroke shortcuts. Once a menu has been
expanded (caused to drop down) by using a keystroke shortcut (Alt + the underlined letter in the
menu name), the individual menu choices can be executed by pressing the key for the underlined
letter within the command. For example, when the File menu is expanded by pressing Alt + F,
pressing the C key will cause the experiment to close.

&=8 Edit Instrument Tools Options Seckion  YWew Windo

Mew, .. Chel+m
Qpen... ChElHO
Close

The keystroke combinations listed below will execute their associated command even if the
menu has not been expanded.

File Menu Edit Menu

New experiment -- Ctrl+N Undo -- Ctrl+Z
Open an existing experiment -- Ctrl+O Redo -- Cirl+Y
Save an experiment -- Ctrl+S Copy -- Ctrl+C

Save as-- Ctrl+A Paste -- Ctrl+V

Print -- Ctrl+P

Print Screen -- Ctrl+T View Menu

Export to PowerPoint -- Ctrl+W Zoom In - Alt+Z

Export to Image File — Ctrl+1 Zoom Out -- Alt+U
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How to Use 21 CFR Part 11-Compatible Features

Agilent offers the MxPro ET (Electronic Tracking) software component, an optional upgrade
providing 21 CFR Part 11 compatibility for users requiring security features such as user
authentication, database data storage, and audit trail records. If the MxPro ET software component
is enabled on your computer during MxPro QPCR software installation, the following functions are
available:

e Controlled access to the MxPro QPCR software application through identification of all
application administrators and users, each with a unique username and encrypted password.

e Controlled database access through identification of all databases using a unique user ID and
encrypted password.

e Experiment storage, retrieval, and deletion to/from defined database(s).

e Chronological and permanent audit trail recording of administrator and user actions that
create, modify, or delete experiments, as well as error recording.

e Database management, including adding, removing, and switching databases (switching
databases is available at login).

e Controlled access to a defined database through administrator and user management.
e Report generation for audit trail, user account, and error logs.

If you are interested in purchasing the MxPro ET software component, please visit
www.stratagene.com/realtime for ordering information.

Note Multiple-experiment analysis in unavailable when using the MxPro ET (Electronic Tracking)
software.

Logging In: Gaining Access to the Application

A login dialog box will appear when the MxPro QPCR application is initially opened following
software installation (refer to the Installation Guide poster or the Setup and User’s Guide for
instrument and software setup and installation). In order to start using the application, type the
default username Admin and case-sensitive default password password. Click Login.

Enker Username: | Laogin |

Enter Password: | Change Password, .,
Database: | J Exit

Upon initial login to the application, you will be prompted to personalize the default password for
security purposes. The password must be at least six characters in length.
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Menu Commands

The following MxPro QPCR software application menus contain additional menu commands
pertaining to the 21 CFR Part 11-compatible functionalities: File menu, Tools menu, and Options
menu. These additional menu commands are present only when the MxPro ET software features are
installed.

File Menu (MxPro ET Software)

In addition to the standard File menu commands, the File menu contains 21 CFR Part 11-specific
menu commands used to import, export, archive, and delete experiments from the currently logged
into database. The File menu also contains a logout command.

FIEN Edit  Instrument  Tools  Oplions  Section Wiew Window  Help

Mew. .. ChrlHM
Qpen... ChrlH0
Close

Save Chrl+5
Save As... Chrl+a

Import Experiments into Database, ..
Import el Mames 4

ExportfExtract Experiments from Database. ..

Export Instrument Daka 4
Export Chart Data 3
Export Text Fepart 4
Export o PowerPoint@ Chrl-
Export to Image File. .. Chrl+1

Archive and Delete Experiments from Database. ..
Convert to New Experiment Type. .,
E-Mail Experiment

Print Page Setup...

Print. .. ChrlH+P
Prink Screen Alt+P
Prinkt Repork

Prink Preview

1 S¥BR Green 2-Fold Example(2) 14 Mar 2006 12-39-30

2 Comparative Quantitation Separate Well Example 14 Mar 2006 12-24-15
3 9¥BR Green 2-Fold Example 13 Mar 2006 13-37-35

4 S¥BR Green 2-Fold Example 13 Mar 2006 13-37-44

5 qualification best run 13 Mar 2006 10-17-59

Logouk
Exit
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Open - Open an Existing Experiment from the Database

To open an existing experiment from the database you are currently logged into, click File > Open
in, press Ctrl+O, or click the open button on the toolbar. The Open Experiment from Database
dialog box will appear. Experiments stored in the database can be sorted using the buttons under
Sort by located at the bottom of the dialog box. Click on the experiment to be opened. Click the
Open button at the top right-hand corner of the dialog box.

Open Experiment from Database (SO00407V0PCR) E|

[ o
[[et |

Select experiment;

Cancel

Sork by

User MName Date
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Import Experiments into Database

To import an existing experiment from a file location on your computer or disk into the database
you are currently logged into, click File > Import Experiments into Database. In order to import
experiments, there must not be an open experiment in the application. The Import Experiments into
Database dialog box will appear. Click the experiment(s) to be opened. (Use the Look in menu to
browse to other storage locations if necessary.) Click the Open button at the bottom of the dialog
box.

Import Experiments into Database

Look. ir: |l,:|h-1:-:3EIEIEF' experiments j = e Ef-

-} m.ﬁ.llele Discrimination Plate Read Example.mxp
uﬁ m.ﬁ.llele Discrimination Real-Time Example.mxp
My Recent mCDmparative Cuantitation Multiplex Example.mxp
Documents mCDmparative Quantitation Separate Well Example.mxp

@ mQuantitative PCR 4-Plex Example, mxp

mQuantitative PR S-plex Example. mxp
Desktop mQuantitative PCR 10-Fold Example.mxp
. mS\"BR areen 2-Fold Example. mxp
-"/' mS\"BR areen Uniformity Example. mxp

by Documents

58
ky Computer
)
My Metwaork.  File name: | ﬂ |ﬂ|
Places
Files of type: |E:-:periment Files [*.mu=p] ﬂ ﬂ

Importing an Existing Experiment from a Different Database

You may not directly transfer experiment files from one database to another. (The exception is the
Archive and Delete Experiments from Database function, available from the File menu, which
deletes selected experiment contents from the source database.)

In order to import an existing experiment from a secondary database into the database you are
currently logged into, switch databases to the secondary database. Export the desired experiment
file from the secondary database to a file location on your computer. Then, switch databases to the
database you would like to transfer the experiment to, and import the experiment file from your
computer.
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Export/Extract Experiments from Database

To export an existing experiment from the database to a file location on your computer, click File >
Export/Extract Experiments from Database. In order to export experiments, there must not be an
open experiment in the application. The Export Experiments dialog box will appear. Click the
experiment(s) to be exported. Use the Browse button in the Export To field at the bottom of the
dialog box to browse to and select the desired storage location. Click the OK button at the top right-
hand corner of the dialog box.

Export Experiments - Database: 50040 7QPCR

Experiments :

+ Allele Discrimination Plate Read Example

+-[Z] Caomparative Quantitation Mulkiplex Example

[=| Quantitative PCR 4-Plex Example

+

Export To | Browse, ..

The following dialog box will appear, indicating that the selected experiment(s) were successfully
exported.

MxPro - Mx3005P X]

“-12 Experiments exported.
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Archive and Delete Experiments from Database

The use of this function is limited to an Admin user type. The archiving function removes
experiments from the current database, and places them into a secondary database of your choice. In
order to archive experiments, you must have access to more than one database, as indicated by the
Database Server Manager dialog box. To archive an existing experiment from the database to a
secondary database, click File > Archive and Delete Experiments from Database. In order to archive
experiments, there must not be an open experiment in the application. The Archive Experiment
dialog box will appear. Click the experiment(s) to be archived. Use the Archive to database field at
the bottom of the dialog box to select the desired archival database. Click the OK button at the top
right-hand corner of the dialog box.

Archive Experiment - Database: S0040YQPCR

Experirnents :

Allele Discrimination Plate Read Example

[=| Comparative Quantitation Multiplex: Example

[=| Quantitative PCR. 4-Plex Example Cancel

Archive to database:

SO0407OPCR1

Logout

To logout of the application, click File > Logout. If an experiment is open when selecting the Logout
menu command, the experiment will automatically be saved and closed prior to logout. Once
logged out of the application, the following Login dialog box will appear, allowing any authorized
user to log into the application by typing their Username and Password. If you wish to log in to a
different database, the application must be completely shut down before the Database menu at the
bottom of the Login dialog box will become active. Selecting Exit from the Login dialog box will
close the application.

Login E|
Enter Username: | Login |
Enter Password: | Change Passward,

Database: | J Exit

MxPro QPCR Software 94



Tools Menu (MxPro ET Software)

In addition to the standard Tools menu commands, the Tools menu contains 21 CFR Part 11-specific
menu commands used to view and print the audit trail log for each experiment in the current
database, and to add and remove database access. The 21 CFR Part 11-specific menu commands in
the Tools menu can only be selected and used by a user with Admin rights.

sl Cphions  Seckion YWiew  Window

Audit Trail (Admin Onl), ..
Dakabase Manager (Admin Cnly). ..

Windows Explorer
QPCR Internet Links

The use of this function is limited to an Admin user type. The MxPro QPCR software application
records all administrator and user actions that create, modify, or archive experiments in a secure,
chronological, and permanent manner. The information displayed cannot be modified or deleted. To
view or print the audit trail logs for experiments in the current database, click Tools > Audit Trail
(Admin Only). Archived experiments are also displayed and include the date of archiving and the
database to which they were archived.

To view or print an audit trail log for an experiment, click the desired experiment in the Audit Trail
Log window on the left of the Audit Trail View dialog box. The individual action descriptions
associated with the selected experiment are displayed in the Base Experiment window on the right of
the Audit Trail View dialog box. The actions are listed chronologically, and include the date, time,
user ID, and description of action. In order to print a report, click Print Log, which is located in the
upper right-hand corner of the dialog box. The printed audit trail log contains information such as
database and experiment name; the date, time, user ID, and description of action; and the date that
the audit trail print out was generated.

Audit Trail View Database:S00407\QPCR

Audit Trail Log: Base Experiment:
28 5l Allele Discrimination Plate Read Example Date | User | Data Description | Print Log |
+-J=] Comparative Quantitation Multiple: Example 26 Apr 2006 10:50:14  Admin Imported on Apr 26, 06
+-J2] Quantitative PCR 4-Plex Example 26 Apr 2006 10:57:54¢  Admin Analysis setup: BT:E7
26 Apr 2006 10:57:54 Admin Analysis setup: AZFS

Close
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Database Manager

The use of this function is limited to an Admin user type. To view, add, or remove database
accessibility, click Tools > Database Manager (Admin Only). The Database Server Manager dialog
box will appear, providing a list of the accessible database names and servers. To add a database
which you are authorized to access, click the Add Database button in the top right-hand corner of
the Database Server Manager dialog box.

Database Server Manager,

Mames | Servers | | Add Database |
S004074GPCR SO04074PCR:
S00407OPCR.L S00407QPCRL Remove Database |
Close
Mote: Database switching is allowed only ak the time af First login ko application,

The Add Database Server dialog box will appear. Select a database host from the drop-down menu
of available databases. Generally, once a host is selected, the database alias field is automatically
populated with the correct alias name. Type the database user ID and password for the selected
database into the appropriate fields, and click the Add button in the top right-hand corner of the
dialog box.

Note The database user ID specified must have sufficient privileges to create and modify database
tables. A database user with administrative privileges, such as the MSDE or SQL server “sa”
account, may be required. Consult your company database administrator for more information.

Add Database Server @

Database Host: [ -
Database Alias: | Cancel

User ID For Database: |

Password: | Help
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To remove a database, select the database you want to remove, and click the Remove Database
button in the top right-hand corner of the Database Server Manager dialog box.

Database Server Manager.
Mames | SEFVErS | Add Database

SO0407,0PCR S004074CPCR

SO0407\QPCR 1 SO0407vQPCRL

Remove Database

Moke: Database switching is allowed only at the time of first login to application,

The following dialog box will appear, indicating that the selected database was successfully
removed.

MxPro - Mx3005P

- | } S00407VWGPCR L database server removed,

You may not remove a database that you are currently logged into. Additionally, database switching
is allowed only at the time of the first Login to the MxPro software application.

MxPro - Mx3005P

-
\_]:) Current database server cannot be remaved.

In order to remove a database that you are currently logged into, you must switch databases by
exiting the application completely, and then re-entering the application. When the Login dialog box
appears, switch databases by selecting a database different from that which you are removing.

Login El

Enter Username: | Laogin |
Enker Password: | Change Passward. ..

Databass! |S00407\QPCR | Exit |

Click Tools > Database Manager (Admin Only). The Database Server Manager dialog box will
appear. Select the database you wish to remove, and click the Remove Database button in the top
right-hand corner of the Database Server Manager dialog box.
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In addition to the standard Options menu commands, the Options menu contains 21 CFR Part 11-
specific menu commands used to change your password, administer user accounts and settings, and
view and print error logs.

i Seckion  Yiew  Window

Change Password. ..

User Accounts {admin COnly)...
Error Log (admin Onlyd. .,

Cptics Configuration, ..
Analysis Term Settings. ..
Preferences...

Change Password

To change your password, click Options > Change Password. The Change Password dialog box will
appear. Type your current case-sensitive password into the Old password field. Then, type your new
password into both the New password and Re-type new password fields. Click OK to accept the
changes. Passwords must be 6 or more characters.

Change Password P§|

Lser name: | Adrnin

Qld passwaord; |

Mew password: |

Re-twpe new passward: |

Ik, | Cancel

The following dialog box will appear, indicating that the user password was successfully changed
for the current database.

MxPro - Mx3005P x|

__l ) Passwiord changed successfully,
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User Accounts

The use of this function is limited to an Admin user type. To add, disable, or edit users, or to change
user settings, click Options > User Accounts (Admin Only). The User Accounts dialog box will
appear. The Users tab provides a list of user names, specifying each user type and status. The All
User Settings tab provides a list of settings which can be changed, enabled, or disabled.

User Administration

To grant a user access to the current database, click the Add button at the bottom left-hand corner of
the Users tab of the User Accounts dialog box.

User Accounts f'5_<|

Users ]F'.II User Settings ]

Users for the selected database; S00407QPCR

U=er Name Uzer Type User Skatus
| Admin | Enabled

add. .. Dizahle | Edit. .. | Print Repark ‘

(0.4 | Cancel ‘

The New User dialog box will appear. Create a user, thereby granting the new user access to the
current database, by typing the User name, assigning a Password, and selecting a User type (i.e.,
Admin or User). Once all fields of the New User dialog box are populated, click Create User in the
top right-hand corner of the New User dialog box.

New Liser Dialog

X]
User name: || Create User |

Password: | Cancel

Fe-type password: |

Full narne: |

Lser bype: |Llser j
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The following dialog box will appear, indicating that the user was successfully added to the current
database.

MxPro - Mx3005P [X]

L]
\‘I:) ser created.

To restrict user access to the current database, click the user you wish to restrict, and click the
Disable button at the bottom of the Users tab of the User Accounts dialog box. User records cannot
be permanently deleted from the database. Instead, user records selected for restriction will become
permanently disabled. This restricts the user from further database access, but allows for permanent
storage of the user and the user’s previously recorded actions to experiments stored within the
database. Note that you may not disable yourself (i.e., the Admin user that is currently logged in to
the application).

User Accounts E|
Users ].ﬁ.ll User Setkings ]
Usets for the selected database: S00407QPCR
User Name User Type User Skatus
Admin Admin Enabled
Jane ser Enabled
Enabled
Add. .. Disable ’\J Edit... | Print Repart ‘
b
oK | Cancel ‘

The following dialog box will appear, indicating that the user will be disabled permanently. Click
Yes to permanently disable the selected user from the current database.

MxPro - Mx3005P

i The user would be disabled permanently,
ey Do wou skill want to disable the user?

Yes Mo
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To edit existing user information, click the user you wish to edit, and click the Edit button at the
bottom of the Users tab of the User Accounts dialog box. Note that disabled users cannot be edited.

User Accounts ['5_(|

Users l.ﬁ.ll Iser Settings ]

IUsers For the selected database: S00407QPCR

User Mame Uset Type User Skakus

Admin Admin Enabled
Enabled

Johin I=er Disabled

Add. .. Disable | Edit... [ Print Report
(64 | Cancel |

The Edit User dialog box will appear, allowing you to change the user’s full name and/or user type
(i.e., Admin or User). The user’s password can also be changed from this window by selecting the
Change Password button and typing the new password in the Password field. Once all permitted
fields of the Edit User dialog box are populated, click Update in the top right-hand corner.

Edit User Dialog X

User name: | |

Password: | Cancel |

Full Marne: |Jane Doe ihange Password |

Select User bype: |Llser j

In order to print a report, click Print Report, which is located in the lower right-hand corner of the
Users tab of the User Accounts dialog box. The printed user account summary contains information
such as the full name, user ID, user type, and user status of each user for the current database.
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User Settings

The All User Settings tab of the User Accounts dialog box provides a short list of settings which can
be changed, enabled, or disabled. The factory default user settings prompt for user password
changes every 90 days and automatically logs the user out after 15 minutes of idle time. The factory
defaults can be changed to disable the password change prompt and/or auto log-out. When a setting
is enabled, the number of days or minutes can be edited. Click OK to accept the changes.

User Accounts [‘$_<|

Users &l User Settings l

[+ Prompt for password change every |90 davs
[+ &uko log-out after idle for 15 rhinutes

These settings apply o all users,

Ik | Cancel
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Error Log

The use of this function is limited to an Admin user type. The MxPro QPCR software application
records all administrator and user errors, password changes, and user type changes in a secure,
chronological, and permanent manner. The information displayed cannot be modified or deleted. To
view or print the error log for the current database, click Error Log (Admin Only) in the Options

menu.

The errors are listed chronologically, and include the date, time, user name, and description of the
error or modification. In order to print a report, click Print Report, which is located in the upper
right-hand corner of the dialog box. The printed error log contains information such as database
name; the date, time, user ID, and description of error; and the date that the error log was printed.

Admin Error Log: S00407VQPCR

Date | Time | Lser Mame Details Print Repart

25/04/2006 01:35 AM Admin Password changed For the user Admin
26042006 10549 A admin Invealid user name or passwiard
26/04/2006 10:49 AM Admin Invalid user name or password

Close
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Quick Protocols
Plate Setup Quick Protocol

Plate setup is performed by selecting a well or wells and then assigning well information for the
selected well(s) using the command panel at the right of the screen. The command panel should
generally be used in a top-to-bottom order, beginning with Well type assignment. Alternatively,
select command panel options from the menu that appears when right-clicking on the plate screen.

1. Select the well or wells to be configured.

2. Define the well type using the Well type menu. Available well types are specific to the type
of experiment.

3. Using the Collect fluorescence data check boxes, choose the dyes for which data should be
collected in the selected well(s).

4. TIf one of the dyes selected is a passive reference dye used for normalization, choose the dye
from the Reference dye menu. (If all sample wells on the plate will contain the same passive
reference dye, depress the All wells button.)

5. Ifthe well is a Standard, select the name of the standard dye and then type the known
amount of template into the Standard quantity field. Select the units from the Standard units
menu. The Auto-Increment feature expedites assigning quantities to Standards set up using a
dilution series.

6. Where appropriate, designate replicates by choosing the appropriate replicate set number
from the Replicate symbol menu. It is often beneficial to define all wells on the plate
according to steps 1 through 5 prior to replicate assignment. This facilitates using the Auto-
Increment feature to automatically assign sequential replicate numbers to the replicate sets
on the plate.

When Plate Setup is complete, for real-time experiments, click on the Next button to proceed to
Thermal Profile setup. Plate read experiments may be initiated from the Plate Setup screen.

Time-Saving Tips

The MxPro software features several plate setup shortcuts including options for the Import of an
existing setup, for the use a Default setup, and for rapidly specifying collection of data for all dyes
in all wells by using Quick Setup.

Within a given experiment, information from groups of wells may be copied from one set of wells
and pasted into another set of wells by using the Copy and Paste commands on the Edit menu or
using the corresponding shortcut keys (Ctrl+C and Ctrl+V).
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Thermal Profile Setup Quick Protocol

After opening the Thermal Profile screen in a new experiment, click the Standard button on the
command panel. (For Custom profile design instructions, click here.)

Themal Profie Design
+ Standard

™ Cuslom

A default thermal profile appropriate to the experiment type and with commonly-used cycling
parameters appears on screen.

e Change the steps included in the thermal profile using the command panel at the right of the
screen. In the section labeled Pre-Melt/RT, generally a QPCR experiment will include 1
Plateau (hotstart/initial denaturation), and a QRT-PCR experiment will include either 2
Plateaus (RT step + hotstart) or 3 Plateaus (cCDNA synthesis primer annealing step + RT step
+ hotstart).

Pre-Melt / RT Segment(s]

1 Platesu

2 Flateaus

3 Plateaus

Arnpfication Segment
Fast 2 Step

Homal 2 Step

Homal 3 Step

Dissocistion / Melt 5 egment

Dissocistion / Mek

e Adjust any cycling parameters, if necessary, using the procedures below.

Modifying Plateau Duration and Temperature

Double-click on the plateau to open the Plateau Properties dialog box. Type in the Duration and the
Temperature for the plateau in the First cycle section of the dialog box. The plateau temperature may
also be adjusted by grabbing the plateau with the mouse and dragging it up or down.

Modifying Segment Cycle Number

Double-click in the segment to open the Segment Properties dialog box, and then type in the
Number of Cycles.

Adding and Modifying Data Collection Markers

To add a data collection marker to a ramp or plateau, double-click on the ramp or plateau to open
the Plateau Properties or Ramp Properties dialog box, respectively. Select the desired data
collection settings. To remove a data collection marker, drag the marker icon from the thermal
profile to any other part of the screen.

When Thermal Profile Setup is complete, click Start Run to begin thermal cycling and data
collection.

A more detailed protocol for Standard-mode thermal profile setup and a detailed protocol for
Custom-mode thermal profile setup are also available.
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Running the Experiment Quick Protocol

Real-Time Experiments

Verify that the lamp is ready and, after loading the samples, that the instrument door is closed.
'Door Closed Lamp Ready

Start the run from the Thermal Profile Setup screen by clicking the Start Run button. When the Run
Status dialog box opens, click Start.

The Run Status dialog box remains open for the duration of the run, reporting the run status. During
thermal cycling, the status of the run can also be monitored on the Thermal Profile Status screen.
The vertical green marker tracks the progress through the thermal cycling profile.

To view accumulated fluorescence data during the run, click on the Raw Data Plots tab. On the Raw
Data Plots screen, amplification plots for each dye in each well are displayed. The amplification
plots can be expanded by selecting wells of interest and clicking Show Plots.

When the thermal profile is complete, the software will automatically proceed to the Analysis
section to analyze the data.

Plate-Read Experiments

Verify that the lamp is ready and, after loading the samples, that the instrument door is closed.
|Door Closed | Lamp Ready |~

On the Plate Setup screen, click Set Read Properties, and then type in the temperature and number of
reads for the run.

Start the run by clicking the Start Run button on the Plate Setup screen.

When the Run Status dialog box opens, initiate collection of the appropriate set of data by clicking
either Pre-Read or Post-Read.

Single-Reading Experiments

For single-read experiments, either Pre-Read or Post-Read may be used. Click here for more
information on how this selection affects the reporting of results.

Pre- and Post-Read Experiments

For an experiment that utilizes pre-read and post-read data, complete the Pre-Read run and then exit
and save the experiment. When ready to complete the post-read run, open the saved experiment,
click Start Run from the Plate Setup screen, and then click the Post-Read button in the Run Status
dialog box.

During data collection, the status of the run is reported in the Run Status dialog box, which remains
open for the duration of the run. The run can also be monitored on the Raw Data Plots screen.

When the read is complete, the software will automatically proceed to the Analysis section to
analyze the data.
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Quantitative PCR Analysis Quick Protocol

After the thermal profile has run, the Analysis Selection/Setup screen will appear.

1.
2.

Select the wells to be analyzed.

Select the data set to be analyzed from the list under Select data collection ramp/plateau.

Only positions within a thermal profile associated with a collection marker Q
may be selected.

Select preferences for treatment of Replicates and for the use of Algorithm enhancements:
Amplification-based threshold, Adaptive baseline and Moving average. If you wish to review
or change other settings that will be used for analysis, click Analysis Term Settings or Adv.
Algorithm Settings.

Click the Results tab.
Select the type of data analysis to be performed under Area to analyze:

The Amplification plots screen shows a plot of cycles versus fluorescence for each well and
dye for which data was gathered. Plots of baseline-corrected fluorescence (dR or dRn) allow
the threshold fluorescence (used to determine Ct values) to be displayed and adjusted.

The Plate sample values screen displays Fluorescence or Ct values for the sampled wells in a
plate format.

The Standard curve screen shows a plot of the log of the initial template quantity versus Ct
values for the Standard wells. Standard curves are used to determine (by interpolation) the
initial template quantities for Unknown wells.

The Initial template quantity screen displays interpolated quantities of template in Unknown
wells before thermal cycling. The interpolation is based on the standard curve.

The Dual color scatter plot screen displays a scatter plot of Fluorescence or Ct for any two
dyes assigned to the same wells. This plot helps in assessing the suitability of a specific
control target by displaying any correlation between amplification of a gene of interest and
amplification of the control target.

The Text report screen shows the run data in text format. The columns included in the report
are specified using the Column check boxes.

The Consolidated reports screen allows for multiple screens and reports to be viewed and
printed simultaneously.
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Comparative Quantitation Analysis Quick Protocol

After the thermal profile has run, the Analysis Selection/Setup screen will appear.

1.
2.

Select the wells to be analyzed.
Select the data set to be analyzed from the list under Select data collection ramp/plateau.

Only positions within a thermal profile associated with a collection marker Q
may be selected.

Select preferences for treatment of Replicates and for the use of Algorithm enhancements:
Amplification-based threshold, Adaptive baseline and Moving average. If you wish to review
or change other settings that will be used for analysis, click Analysis Term Settings or Adv.
Algorithm Settings.

Click the Results tab.
Select the type of data analysis to be performed under Area to analyze:

The Amplification plots screen shows a plot of cycles versus fluorescence for each well and
dye for which data was gathered. Plots of baseline-corrected fluorescence (dR or dRn) allow
the threshold fluorescence (used to determine Ct values) to be displayed and adjusted.

The Dissociation curve screen displays the fluorescence data collected during a dissociation
segment of the run as a function of temperature. When performing SYBR Green dye-based
detection, these data are used to verify that the predominant PCR products are amplicons of
the gene of interest or the Normalizer targets.

The Plate sample values screen displays Fluorescence or Ct values for the sampled wells in a
plate format.

The Standard curve screen shows a plot of the log of the initial template quantity versus Ct
values for the Standard wells. The slope of the standard curve is used to calculate
amplification efficiency for both the gene(s) of interest and the Normalizer targets.

The Relative quantity chart displays a graphical representation of the amount of target
present in Unknowns relative to the Calibrator (after correction using one or more
Normalizer targets). Results may be displayed as either a bar graph (default) or a scatter plot.
Error bars may be displayed when the data are treated collectively. Selecting Show fold
change displays the sample quantity relative to the Calibrator quantity, using a base 2-
logarithmic scale, which facilitates viewing relative quantity results for Unknown samples
that are down-regulated relative to the Calibrator.

The Relative quantity plate screen shows, in plate format, the relative quantities for each well
and dye corresponding to a gene of interest (the Normalizer and Reference dyes are not
quantified). Calibrators are defined as 1.0 and values for all Unknowns are relative to this
benchmark.

The Text report screen shows the run data in text format. The columns included in the report
are specified using the Column check boxes.

The Consolidated reports screen allows for multiple screens and reports to be viewed and
printed simultaneously.
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SYBR Green Analysis Quick Protocol

After the thermal profile has run, the Analysis Selection/Setup screen will appear.

1.
2.

Select the wells to be analyzed.

Select the data set to be analyzed from the list under Select data collection ramp/plateau.

Only positions within a thermal profile associated with a collection marker Q
may be selected.

Select preferences for treatment of Replicates and for the use of Algorithm enhancements:
Amplification-based threshold, Adaptive baseline and Moving average. If you wish to review
or change other settings that will be used for analysis, click Analysis Term Settings or Adv.
Algorithm Settings.

Click the Results tab.
Select the type of data analysis to be performed under Area to analyze:

The Amplification plots screen shows a plot of cycles versus fluorescence for each well and
dye for which data was gathered. Plots of baseline-corrected fluorescence (dR or dRn) allow
the threshold fluorescence (used to determine Ct values) to be displayed and adjusted.

The Dissociation curve screen displays the fluorescence data collected during the
dissociation segment of the run as a function of temperature. These data are used to verify
that the predominant PCR products are amplicons of the gene of interest. Plotting the
temperature versus the first derivative of the fluorescence (-R"(T) or -Rn"(T)) generates a
dissociation profile with peaks that identify the melting temperatures of each of the major
product populations in the reaction mixture.

The Plate sample values screen displays Fluorescence or Ct values for the sampled wells in a
plate format.

The Standard curve screen shows a plot of the log of the initial template quantity versus Ct
values for the Standard wells. Standard curves are used to determine (by interpolation) the
initial template quantities for Unknown wells.

The Initial template quantity screen displays interpolated quantities of template in Unknown
wells before thermal cycling. The interpolation is based on the standard curve.

The Text Report screen shows the run data in text format. The columns included in the report
are specified using the Column check boxes.

The Consolidated reports screen allows for multiple screens and reports to be viewed and
printed simultaneously.

MxPro QPCR Software 109



EvaGreen Analysis Quick Protocol

After the thermal profile has run, the Analysis Selection/Setup screen will appear.

1.
2.

Select the wells to be analyzed.

Select the data set to be analyzed from the list under Select data collection ramp/plateau.

Only positions within a thermal profile associated with a collection marker Q
may be selected.

Select preferences for treatment of Replicates and for the use of Algorithm enhancements:
Amplification-based threshold, Adaptive baseline and Moving average. If you wish to review
or change other settings that will be used for analysis, click Analysis Term Settings or Adv.
Algorithm Settings.

Click the Results tab.
Select the type of data analysis to be performed under Area to analyze:

The Amplification plots screen shows a plot of cycles versus fluorescence for each well and
dye for which data was gathered. Plots of baseline-corrected fluorescence (dR or dRn) allow
the threshold fluorescence (used to determine Ct values) to be displayed and adjusted.

The Dissociation curve screen displays the fluorescence data collected during the
dissociation segment of the run as a function of temperature. These data are used to verify
that the predominant PCR products are amplicons of the gene of interest. Plotting the
temperature versus the first derivative of the fluorescence (-R"(T) or -Rn"(T)) generates a
dissociation profile with peaks that identify the melting temperatures of each of the major
product populations in the reaction mixture.

The Plate sample values screen displays Fluorescence or Ct values for the sampled wells in a
plate format.

The Standard curve screen shows a plot of the log of the initial template quantity versus Ct
values for the Standard wells. Standard curves are used to determine (by interpolation) the
initial template quantities for Unknown wells.

The Initial template quantity screen displays interpolated quantities of template in Unknown
wells before thermal cycling. The interpolation is based on the standard curve.

The Text Report screen shows the run data in text format. The columns included in the report
are specified using the Column check boxes.

The Consolidated reports screen allows for multiple screens and reports to be viewed and
printed simultaneously.
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Allele Discrimination Real-Time Analysis Quick Protocol

After the thermal profile has run, the Analysis Selection/Setup screen will appear.

1.
2.

Select the wells to be analyzed.

Select the data set to be analyzed from the list under Select data collection ramp/plateau.

Only positions within a thermal profile associated with a collection marker qmay be
selected.

Select preferences for treatment of Replicates and for the use of Algorithm enhancements:
Amplification-based threshold, Adaptive baseline and Moving average. If you wish to review
or change other settings that will be used for analysis, click Analysis Term Settings or Adv.
Algorithm Settings.

Click the Results tab.
Select the type of data analysis to be performed under Area to analyze:

The Amplification plots screen shows a plot of cycles versus fluorescence for each well and
dye for which data was gathered. Plots of baseline-corrected fluorescence (dR or dRn) allow
the threshold fluorescence (used to determine Ct values) to be displayed and adjusted.

The Plate sample values screen displays Fluorescence or Ct values for the sampled wells in a
plate format.

The Dual color scatter plot screen displays a scatter plot of Fluorescence or Ct for any two
dyes assigned to the same wells. Each point represents the coordinates of the Fluorescence
or Ct for the two dyes in a single well. The plot provides a simple method for grouping the
sample wells according to the amplification events indicated by either single dye (i.e.
homozygous for one of two alleles) or by both dyes (i.e. heterozygous for the two alleles).

The Final call results screen provides a simple depiction of whether product was
accumulated for each dye in each well. A plus sign (+) signifies accumulation of product,
while a minus sign (-) signifies that product accumulation was not detected. Calling is based
on Ct, where + is returned if the Ct is less than the last cycle for which data was collected.

The Text report screen shows the run data in text format. The columns included in the report
are specified using the Column check boxes.

The Consolidated reports screen allows for multiple screens and reports to be viewed and
printed simultaneously.
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Molecular Beacon Melting Curve Analysis Quick
Protocol
After the thermal profile has run, the Analysis Selection/Setup screen will appear.

1. Select the wells to be analyzed.

2. Select the data set to be analyzed from the list under Select data collection ramp/plateau.

Only positions within a thermal profile associated with a collection marker qmay be
selected.

3. Select preferences for treatment of Replicates. If you wish to review or change the read
statistic that will be used for analysis, click Adv. Algorithm Settings.

4. Click the Results tab.
5. Select the type of data analysis to be performed under Area to analyze:

The Annealing range screen displays the optimal annealing range for the beacon(s) tested.
The optimal range is the temperature range in which the molecular beacon plus perfectly-
matched oligo (MBO) has a greater fluorescence than the beacon plus mismatched oligo
(MBMO) and in which the background fluorescence is low.

The Melting curves/temperature screen calculates and displays the optimal melting
temperature for the beacon(s) tested.
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Quantitative Plate Read Analysis Quick Protocol

After the read is complete, the Analysis Selection/Setup screen appears.

1.
2.

Select the wells to be analyzed.

Select preferences for treatment of Replicates. If you wish to review or change other settings
that will be used for analysis, click Analysis Term Settings or Adv. Algorithm Settings.

Click the Results tab.
Select the type of data analysis to be performed under Area to analyze.

The Plate sample values screen displays Fluorescence values for the sampled wells in a plate
format.

The Standard curve screen shows a plot of the log of the initial template quantity versus
Fluorescence values for the Standard wells. Standard curves are used to determine (by
interpolation) the initial template quantities for Unknown wells.

The Initial template quantity screen displays interpolated quantities of template in Unknown
wells. The interpolation is based on the standard curve.

The Dual color scatter plot screen displays a scatter plot of Fluorescence for any two dyes
assigned to the same wells. This plot helps in assessing the suitability of a specific control
target by displaying any correlation between amplification of a gene of interest and
amplification of the control target.

The Final call results screen provides a simple depiction of whether product was
accumulated for each dye in each well. A plus sign (+) signifies accumulation of product,
while a minus sign (-) signifies that product accumulation was not detected. Calling is based
on fluorescence, where + is returned if the fluorescence value is statistically greater than the
value measured for the control.

The Text report screen shows the run data in text format. The columns included in the report
are specified using the Column check boxes.

The Consolidated reports screen allows for multiple screens and reports to be viewed and
printed simultaneously.
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Plate Read/Allele Discrimination Analysis Quick
Protocol

After the read is complete, the Analysis Selection/Setup screen appears.

1.

Select the wells to be analyzed.

2. Select preferences for treatment of Replicates. If you wish to review or change other settings

that will be used for analysis, click Analysis Term Settings or Adv. Algorithm Settings.
Click the Results tab.
Select the type of data analysis to be performed under Area to analyze:

The Plate sample values screen displays Fluorescence values for the sampled wells in a plate
format.

The Dual color scatter plot screen displays a scatter plot of fluorescence for any two dyes
assigned to the same wells. Each point represents the coordinates of the Fluorescence for the
two dyes in a single well. The plot provides a simple method for grouping the sample wells
according to the amplification events indicated by either single dye (i.e. homozygous for one
of two alleles) or by both dyes (i.e. heterozygous for the two alleles).

The Final call results screen provides a simple depiction of whether product was
accumulated for each dye in each well. A plus sign (+) signifies accumulation of product,
while a minus sign (-) signifies that product accumulation was not detected. Calling is based
on comparing the experimentally determined p-value (probability that a reading differs from
the control readings) for each dye in each well to the user-defined Confidence level for calls.

The Text report screen shows the run data in text format. The columns included in the report
are specified using the Column check boxes.

The Consolidated reports screen allows for multiple screens and reports to be viewed and
printed simultaneously.

MxPro QPCR Software 114



Project Setup and Analysis Quick Protocol

To create a multiple experiment analysis project from existing experiments:

1.

6.

Select File> New Project (Multiple Experiment Analysis). The Multiple Experiment Analysis
dialog box will open.

Click Add Experiments to bring up the Open dialog box.

In the Open dialog box, browse to, and then select the desired experiment files and click
Open to add the files to the project. Up to 12 experiments may be added to a single project.
You will be returned to the Multiple Experiment Analysis dialog box and the experiment
names will be listed in the Experiments in the project field

In the Multiple Experiment Analysis dialog box, under Cross experiment threshold
calculations, select the appropriate method for calculating threshold fluorescence. For more
information on threshold calculation options for Projects, click here.

When you have finished adding experiments to the project and selecting the threshold
calculation method, click Finish from the Multiple Experiment Analysis dialog box. A new
project is opened and given the default file name New Project.mxpryj.

Save the project with a new name by clicking File > Save Project As.

Assign any assay names and well names needed for cross-plate designations in the Plate Setup

screen:
1.
2.

Navigate to the Plate Setup tab in the Setup section of the software.

Use the buttons on the selection bar just underneath the main toolbar to toggle between the
experiments in the project as needed.

Double-click on a well to open the Well Information dialog box

Type a well name into the Name field at the top of the dialog box. All wells that contain the
same template should be given the same well name. The assignment of well names is
essential in Comparative Quantitation projects in which a Normalizer and corresponding
gene of interest targets are in separate experiments. In such cases, the well name takes the
place of the Association symbol in associating the GOI with the appropriate Normalizer
assay.

In the Assign assays within selected wells field in the Well Information dialog box, type an
assay name into the Assay field for the appropriate dye position. All wells across all
experiments in the project that are amplifying the same target with the same dye should have
the same assay name assigned to that dye position.
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Make selections for data analysis on the Analysis Selection/Setup screen:

1.
2.

Navigate to the Analysis Selection/Setup tab in the Analysis section of the software.

Use the buttons on the selection bar just underneath the main toolbar to toggle between the
experiments in the project as needed.

For each experiment, select the wells and assays to be included in the analysis. Only wells
that are highlighted on the Analysis Selection/Setup screen will be included in the project
results.

Select the data set to be analyzed from the list under Select data collection ramp/plateau.
The same ramp or plateau should be chosen in all experiments.

Select preferences for treatment of Replicates and for the use of Algorithm enhancements if
working in a real-time project. If you wish to review or change other settings that will be
used for analysis, click Analysis Term Settings or Adv. Algorithm Settings. Changes to any of
these settings will be applied to all experiments in the project.

View the results of data analysis in Project Results:

1.

On the Project Results tab in the Project section of the software, select the type of data
analysis to be performed under Area to analyze.

Select a Data view type for the results if the drop-down menu is available for the particular
type of data analysis chosen. In the By Experiment view, data from each experiment is
analyzed independently. In the By Assay and Consolidated views, data are grouped by assay
name across all experiments in the project.

To change any of the analysis options for a particular project results screen, navigate to the
Results tab in the Analysis section of the software and select that same results screen under
Area to analyze. Make the desired changes to the analysis options using the menus on the
command panel. When you navigate back to the Project Results tab, those changes will be
incorporated into the project results screen.

Note [n Comparative Quantitation projects, Unknown wells cannot be compared to Calibrator

samples from a separate experiment. Always run your Unknown and Calibrator samples on
the same plate.
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How-To (Detailed Protocols)

How to Set Up a New Experiment

To set up an experiment on the Mx3000P or Mx3005P QPCR system, choose the experiment type

from the New Experiment Options dialog box (accessed by clicking the New button QI on the
toolbar).

The setup consists of two steps for a real-time experiment:

1. Plate Setup: In this step, the plate is configured including assigning well types and dyes to
wells

2. Thermal Profile Setup: In this step, the thermal profile is configured for temperature cycling
and data collection parameters

For plate read experiments, only Plate Setup is required.

Some of the content of the Plate Setup and Thermal Profile Setup screens for a new experiment may
be determined by the software's active default set. For example, user-defined default sets may be set
up to apply a default plate configuration as well as a default thermal profile to all new experiments.
See Preferences-Defaults in the Navigating in the MxPro QPCR Software section for more
information on creating and managing default sets.

If the experiment will be started within the next 20 minutes, and the lamp is off, turn the lamp on to
allow it to warm to operating temperature by the time the experiment begins. To turn on the lamp,

click the Lamp On/Off button @ on the toolbar.
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Plate Setup

Introduction to Plate Setup

To access the Plate Setup window, click the Setup button on the toolbar and then click the Plate
Setup tab. Use the Plate Setup window to provide the specifications for sample wells in the
experiment.

Adding well information during plate setup consists of two steps:
1) Select the wells to be configured
2) Assign the appropriate characteristics to the selected wells

Alternatively, plate setup may be accomplished using one of three shortcuts: using Import plate
setup, using a Default plate setup or using Quick Setup.

If your laboratory uses a Laboratory Information Management System (LIMS) process, you may
also import plate setup data from a LIMS file. See Importing LIMS Data for Plate Setup for more
information.

Most features of the plate setup can be modified before, during, and after a run. The plate setup may
be modified using the command panel at the right of the screen, or by selecting options from the
menu that appears when right-clicking on the plate.

Comments can be typed into the Plate setup comments text box at the lower right-hand corner of the
screen and the comments will be saved along with the experiment.

After all plate setup functions are complete, for real-time experiments, click Next in the lower right-
hand corner to proceed to the Thermal Profile Setup screen. For plate read experiments, you may
start the run from the Plate Setup screen.

' MxPro - Mx3005P (Standalone) Quantitative PCR - [New Experiment.mxp*] |1H§‘g‘
File Edit Instrument Tools Options Section View Window Help

O@-|d B & oo @ E3EEEB 2 0| ? mowsesiepme -] [Setup Run | Analysis
(___PlaieSstup___)| ThemalPrafieSewp |

ot | Defeurs ||
GQuick Selup |
T
Show Wel Names |
Collect fluorescence data
FTE THEX o5
MROX  [FAM

Reference dve: [pose «|  All wells

Assign Assay Names. .. |

Standard units:
Identify replicates -

Repicate sympot  [3 ~|
Auto-ncrement

Plate setup comments:
hDNA-PK Standard Curve (4x Dilutions)

Ful-Screen Plate | Negt > |

DNAFK ROX | unknowm | NTC | standard
|Assign Well Type and Assays o selected wells. The Cul key selects multiple wells. Door Closed | Lamp OFf _ |4@
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Plate Setup Display Options

A number of modifications to the appearance of the Plate Setup screen may be made to facilitate the
plate setup process. Using any of these display modification features will not affect the data
collected or the analysis available for the experiment.

Displaying or Hiding Dyes/Assays

The dyes or user-designated assays in use on the plate may be displayed or hidden by using the
Assays shown selection bar at the lower left-hand corner of the screen. When the button is depressed
(like FAM in the picture below), the dye's well assignments are displayed, but when the button is
released (like ROX in the picture below), the dye's well assignments are hidden from display. Note
that using this feature does not affect data collection.

Assays showm

FAbd

Displaying or Hiding Specific Well Types

The well types that are displayed on the plate are controlled by using the buttons in the Well types
shown selection bar. Any of the well type buttons may be depressed in order to display the
information for wells of the indicated type or may be released to hide the information. For example,
if you want to view only the Unknown wells on the plate, depress the Unknown button and release
all other well type buttons (such as the NTC button in the example below). Note that using this
feature does not affect data collection.

izl | types shown

| Ur krnionawm

Color Coding Well Types

The Enable well type colors command, accessed on the Display tab of the Preferences dialog box,
causes a horizontal color bar to be displayed across the top of each well. The color of this bar
corresponds to the well type selected to allow a quick identification of well types. Well type colors
can be changed in the Colors tab of the Preferences dialog box. When Enable well type colors is
selected, wells appear as shown below.

[ CYa
REF REF
FAukA FAm

When Enable well type colors is cleared, the same wells appear as shown below.

Unknonwm Ur kronwm
CY5 CY'5
REF REF
FArd F AR
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Selecting Wells

The first step of Plate Setup is selecting the wells to which well information will be assigned. Wells
must be selected/highlighted before well types and other information can be assigned.

% MxPro - Mx3000P (Standalone) Quantitative PCR - [New Experiment.mxp*]
File Edit Instrument Tools Options Section View Window Help

D@-@0& -~ @ @F2 B 5L T wowewmpos] [Setp]| Run | anayss|
C Plate Sewp ]| Thermal Profile Setup |

mport. | Defauts ||
Quick Setup |
Welltype: |<blank> ~|
Show Well Names |
et fuar ence data
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FrROX [ Fam

Reference dve: [ e none
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Assign Well Type and Assays to selected wells. The Ctrl key selects multiple wells. [Door Closed | Lamp OF @%@ /d

To select an individual well, single click in that well.
To select an entire row or column, click on the row header or column header.
To select all wells in the plate, click All in the upper left-hand corner of the plate.

Select a contiguous block of wells by dragging across the range of wells with the mouse while
holding the left mouse button down. A visible rectangle will appear. Release the left mouse button
to select the cells included in the rectangle.

Select a group of non-contiguous wells by holding down the Ctrl button on the keyboard while
selecting wells.

To deselect a well, hold down the Ctrl key and click on the well to be deselected. To rapidly
deselect many wells, click the All button twice. This will select and then deselect all wells.
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Assigning Well Types and Well Names

Plate Setup is accomplished using the selection boxes and commands on the command panel at the
right of the screen. The command panel is designed to be followed in a top-to-bottom order,
beginning with Well type assignment. All other selections are unavailable until after Well type has
been assigned.

Impart. .. Defaultz h

Guick Setup |

Well type: | <blank: j
<blank:

Buffer
MHALC

[ TET NED

[ ROx [MTC
Standard
HoRT

et HME_.M gty

Assigning the Well Type

After selecting one or more wells, assign the well type to the selected wells.

To assign the well type, click on the arrow in the Well type menu. A list of well types specific to the
experiment type will appear. Select the well type to be assigned to the well(s).

Assigning and Displaying Well Names

Well names may be assigned to any or all wells on the plate to facilitate setup and later analysis.
First, select the well(s) to be named, then right-click on a selected well and click Well Information.
Type in the well Name (48-character maximum), along with any Comments, in the dialog box.
Click Close to save the well name and comments for the selected well(s). Note that assay
assignment, using this dialog, is not available until dyes have been selected for data collection.

Unknown | Unknown

Well annotation
Mame: [T 0

Undo |
Comments:
Time=0 [untreated)

Imnport, ..

Copy Aszigh azzaps within selected wells

[iye Lzay Agzay Color

Collect Fluarescence

\Well InFarmation, ..
Clear Selected Wells

[ Use for all wells

Remove Azzays. . |

Close
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Well names may be displayed on the Plate Setup screen, in place of well types, by depressing the
Show Well Names button on the command panel. To restore display of well types on the plate,
release the Show Well Names button.

| Show Well Mamesz

by

[ TET [ HEX
[ ROX [ FAM

L [vms

e P T R N, L

Well name display is limited to 10 to 14 characters (of the 48-character maximum well name) in
Plate Setup view and in Full-Screen Plate view. Well names (all characters) and comments may also
be included in the Text Report.

Selecting Dyes and Assigning Assay Names

Fluorescence data can be collected for up to four or five dyes, respectively, using the Mx3000P and
Mx3005P systems. During Plate Setup, it is necessary to select the dyes for which data should be
collected in each well. Each dye may also be assigned a specific assay name in each well in Plate
Setup. When the same dye is used to detect different targets in different wells, assigning a unique
assay name to the dye position for each target allows the software to analyze the targets separately.
In Comparative Quantitation experiments, the relative quantity of a target in an Unknown sample
will only be calculated relative to the Calibrator sample with the same assay name. Once an assay
name has been assigned to a dye, the assay name is displayed on the Plate Setup screen and various
Results screens, in place of the dye name (except in Standard wells where the Standard quantity is
displayed instead). Assay name assignment also facilitates analysis of the experimental data in
MxPro multiple experiment analysis Projects.

Selecting the Dyes for Data Collection

Once a well type is assigned, mark the dyes for which fluorescence data are to be collected for the
well(s) using the Collect fluorescence data check boxes. Data from the Mx3000P and Mx3005P
systems can be collected for up to four or five dyes, respectively. Fluorescence data are collected
only for those dyes selected for each well.

Collect fluorescence data

v CY5 [~ JOE

- -

v ROX [ SYER

- -
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To change a dye, click on the down arrow of the desired channel listed under Collect fluorescence
data. Select the new dye from the drop-down menu. The newly-assigned dye will now appear under
Collect fluorescence data. Dye associations on the plate are updated as needed with changes
reflected on all screens within the experiment.

e - R B e T e

Collect fluorescence data

v TET | HEX
v X e
= R i
Reference dye: W HE® |
Azzigh Ass FaM
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Standard quarntity; |_ SYER.

EVA
(S Y3 ’
Standard units: |_ TAMRA —_|
[dentify replicates TEXRD

Replicate sumbal: m
ALEXA
|
“Newx

oy _.,A*E\Jefaﬁdmm&h«.l-ml— e
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Assigning Assay Names

Once the well type and dye(s) are assigned, an assay name can be assigned to each dye position in
the selected wells. To begin assay assignment, click Assign Assay Names on the control panel to
open the Well Information dialog box. The Well Information dialog may also be accessed by double-
clicking on an individual well or selecting a group of wells, right-clicking, and selecting Well
Information from the menu.

Well Information

wiell annotation

Name: |70

Camments:;

Time=0 [untreated]

Azsign azsays within zelected well:

Dye Azzay Azzay Color
TET GAPDH ]
R

HEX ‘E%_E'

[ Usze for all wells

Remove Azzays...

Cloge

In the Assign assays within selected wells section of the Well Information dialog box, type the
desired assay name into the field corresponding to the appropriate dye. If assay names were
assigned to the dye in pre-existing experiments, these names can be selected from the Assay drop-
down menu. The assay color may also be customized using the Assay Color drop-down menu. If the
same assay name will be assigned to a given dye for all wells on the plate, mark the Use for all wells
check box to expedite plate setup.

Assay names will appear in the designated dye positions on the Plate Setup screen. All assigned
assays will also be displayed in the Assays shown selection bar at the lower left-hand corner of the
screen. During analysis, assay names are displayed in place of dye names (or in addition to dye
names) on a variety of Results screens. Cross-experimental data with the same assay name may also
be compared directly in MxPro multiple-experiment Projects.

Assays shown
| Actin ROX GAFDH Alien
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Assigning Multiple Assay Names to a Single Dye

Different assay names can be assigned to the same dye position in different wells of the Plate Setup.
This feature facilitates independent treatment during analysis, allowing for running separate
experiments in the same plate and for running Comparative Quantitation experiments using a single
dye to detect multiple targets. Assay names are assigned to dye positions from the Well Information
dialog box, which is accessed by selecting Assign Assay Names from the control panel while in
Plate Setup.

An example is shown below, where SYBR Green I dye is used to detect a gene of interest (BAX),
as well as a Normalizer target (GAPDH) in a Comparative Quantitation experiment. First, wells
used to detect the gene of interest are selected, and the assay name BAX is assigned in the Well
Information dialog box. (Note that the Use for all wells check box must be cleared.)

Well Information

Wl annatation

M arne: |T 1HR

Comments:

1 hour incubation

Aszign assays within selected wells

Dye Aszzay Azzay Color
RO
SYBR BAX |

[~ Use far all well:

Remove Aszaps... |

Cloge

Next, wells used to detect the Normalizer target (GAPDH) are selected, and the assay name
GAPDH is assigned in the Well Information dialog box. When this two-step setup is completed, the
assay names will be displayed in the wells as shown.

: E

Well annotation

MName: [T 1HR

Comments:

1 hour incubation

Agzign azzaps within selected wellz

Dye Azzay Aszzay Color
RO
SYBR GAFPDH I

[ Use for all wellz

Urnkrown | Unknown
Remove dszaps. . |

ROE ROX

Cloze
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Assigning a Reference Dye

Passive reference dyes are used for normalization of the fluorescence signal, in order to compensate
for non-PCR related variations in fluorescence. Typically, ROX is used as the reference dye. Only
dyes assigned to optical paths in the Optics Configuration dialog box are available for assignment as

reference dyes.

If a dye was added as a passive reference dye in the experiment, select the dye from the Reference
dye menu. The assignment of that dye as a reference dye will be indicated in the selected well(s) by

the presence of the text REF in the position of the dye in the well.

—_—

TR forescence data—

v TET [v HEX
Iv RO [ FAM
Fef 4 Unkrown | Unknown
eference dye: TET TET
S8 | <none> ¥ | REF REF
. HE= HEZ
fzsign 4 SNONEE .
f=bcdin] TET FoM FOM
Standard quantiby: HEs U”‘fr'-'E?.""“ U”‘fl."'E?.""“
REF REF
FAM : | HE% HEX
FoM FOM

N T I e S I SN

If all sample wells on the plate will contain the same passive reference dye, depress the All Wells
button. This will cause the selected dye to be assigned as a reference dye for all sample wells on the

plate.
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Assigning Quantities to Standard Wells

If a sample type of Standard is assigned to the selected well(s), specify the quantity of the standard
added and the unit of measurement using the Standard quantity box and the Standard units menu.
This section of the command panel is enabled only when wells assigned as Standards are selected.

_ R T St T
——

Standard quantity; |TET J |1EIEI

Auto-lnerement; 108 | ™ |

Standard unitz: |.3.:, ies ﬂ
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Urnkrnown | Unknown | Unknown

Stamdard Stamdard Stamdard

First, select the dye/assay associated with the standard from the drop-down list labeled Standard
quantity. Next, in the box to the right of the drop-down list, type in the quantity of the standard
added to the selected well(s) as a decimal number (for example, 500 or 1.234). Select the units for
the quantity in the Standard units menu. The standard quantity value will be converted to scientific
notation and will appear in the selected wells in the position of the designated dye. When using a
dilution series to generate a standard curve, the Auto-Increment utility can be used to expedite the
process of assigning quantities to Standard wells. See below for more information on the use of this
feature.

Time-Saving Tip - Using the Auto-Increment Feature

When using a dilution series to generate a standard curve, the Auto-Increment utility may be used to
expedite standard quantity assignments during plate setup. When using this feature, given one
quantity in the dilution series, the software will automatically assign standard quantities to
sequential sets of Standard wells according to the specified dilution factor.

To assign Standard quantities using Auto-Increment, first complete the well type and data collection
assignments for all of the Standard wells in the dilution series. When finished, select all replicates
of the first set of Standard wells in the dilution series. Select the dye/assay associated with the
target, and type the quantity of target into the box to the right of the assay. Select the standard
quantity units for this dilution series from the Standard units menu.

Standard quantit_l,l'IF,-'l'-,M J I'I 00e+002

Auto-lncrement; 10 | j\%

Standard units: Inanngrams
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After the assignment of the first replicate set in the dilution series is complete, click the Auto-
Increment: 10x menu to expand the menu. Select the appropriate description of the dilution series
from the menu. Note that if you begin the process with the wells containing the lowest
concentration of target in the dilution series, a positive increment (e.g. 10x or 2x) should be selected
such that the subsequent wells will be assigned with multiples of the dilution factor. Conversely, if
you begin the process with wells containing the highest concentration of target, a negative
increment (e.g. —10% or —2%) should be selected. If the dilution factor used in the current experiment
is not listed in the menu, select Custom to access the Custom Auto-Increment dialog box, in which
user-defined increment values may be entered. Note that positive custom increment values should
be used when starting assignments with the lowest concentration in the series and negative custom

increment values should be used when starting assignments with the highest concentration in the
series.

Standard quantit_l,l:IF,-'l'-.M j I'I.EIEIE+EIEIE
Auta-lncrement; 10k F

Standard units: 2
4
Identify replicate g

Feplicate symn 10x

-Zx Custom Auto-Increment @
-

Clear ?gx Auto-increment walue: [-3.00 _|:|

T x|t |

When the cursor is moved to the plate area on the screen, it will change to a hand symbol containing
the incrementally-adjusted standard quantity value.

Using the hand-cursor, select the range of wells corresponding to the next set of Standards in the
dilution series. When the mouse button is released, the quantity that had shown in the cursor will
appear in the wells that had been selected and the number showing in the cursor will change
incrementally.

Repeat the standard quantity assignment process using the hand-cursor until all members of the

dilution series have been assigned, and then click on the Auto-Increment: 10x button again to restore
the standard cursor.
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Converting Standard Quantity Units

To convert standard quantity units in assigned wells, select a Standard well that contains the
original standard quantity defined in the original units and then select the new unit description from
the Standard units menu. When the basic unit type is the same (e.g. milligrams to micrograms) the
conversion will occur automatically. When the units describe different properties of the sample (e.g.
moles to grams), the Standard Quantity Unit Conversion dialog box will open and prompt for the
molecular weight.

Enter the molecular weight |
required for unit conversion from

picomoles to nanograms.

Corvert | Dran't En:nnvert| Cancel |

To complete the conversion, which will change the numerical value in the Standard wells in
addition to changing the units, type the molecular weight into the field and then click Convert. The
conversion will be applied to all Standard wells on the plate.

To change the units while retaining the numerical values assigned to Standards (e.g. to simply
correct erroneous units for a correct numerical value) click Don't Convert. To return to Plate Setup
without changing any numerical values or unit designations, click Cancel.
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Assigning Replicates

Identify replicate wells on the plate by assigning the same replicate symbol to the group of wells
that make up a replicate set. Assigning replicates allows the option of treating the wells collectively
during analysis. See Treatment of Replicates for more information on the effects of treating
replicates individually or collectively during analysis. Note that although replicates are assigned on
the Plate Setup screen, you can choose whether or not to use replicates during data analysis on the
Analysis Selection/Setup screen.

Identifying Samples as Replicates

To specify replicates during Plate Setup, select those wells which contain the replicated samples and
then select the appropriate replicate set number from the Replicate symbol menu.

|dentify replizates

Replicate symboal:

CHONE: "I

Clear Select

[}

e w8 S R

LAONES |
e

||

Replicates are assigned to the selected wells as soon as the replicate number is selected.

[ Unknewm | Unknown [ Unknown
CY'a [ CY'5
REF REF REF
HEX HEX HEX
FAumd F Ak FAm
| Unknown

CYa Chha CYa
REF REF REF
HEX HEX HEX
FAmk FAk FAR
CYa Cho CYa
REF REF REF
HEX HEX HEX
FAmd FAkd FAr
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Time-Saving Tip - Using the Auto-Increment Feature

The Auto-Increment utility may be used to expedite replicate set assignments during plate setup.
This utility is used to sequentially assign a series of different replicate sets with increasing replicate
symbol numbers using an automatic counting mechanism.

To assign replicates using Auto-Increment, first assign well types and dye collection attributes to all
of the wells that will be assigned with replicate symbols. When finished, click on any sample well
to enable the Auto-Increment feature. Click the Auto-Increment button in the Identify replicates
section of the command panel.

|dentify replicates
Replicate symbol: 7

Auta-lnerement

When the cursor is moved to the plate on the screen, it will change to a hand symbol containing

the next available replicate set numbe . Using the hand-cursor, select a range of wells to be
grouped as replicates. When the mouse button is released, the replicate symbol that had shown in

the cursor will appear in the wells and the number in the cursor will increase incrementally. 1%’17

Select the next set of replicate wells with the hand-cursor to assign the new replicate symbol to
those wells. Repeat this process until all replicates have been assigned. When finished making
assignments, click on the Auto-Increment button again to restore the standard cursor.

Invalid Replicate Sets

Only identically assigned wells should be designated as replicates. The software uses a number of
methods to prevent incompatible wells from being assigned as replicates. If the warning below
appears, non-identical wells have been assigned the same replicate number.

|dentify replicates

Replicate symbal; I VI

Clicking the Invalid Sets button opens a dialog box that indicates which replicate sets have a
conflict. To resolve these conflicts, reassign replicates such that only wells with the same attributes
are grouped.

MxPro - Mx3000P

i The Following replicate sets are invalid:
- Set 3 has different dye path assignments.

Note that once a replicate set is defined, a well name, assay name or standard quantity that is
assigned to one well of the replicate set will automatically be assigned to all wells in the set.
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Using Import Plate Setup

The Import Plate Setup function allows you to recall a plate setup from an existing experiment.
Clicking Import Plate Setup on the Plate Setup screen causes the software to open the Import Plate
Setup From dialog box.

The Import Plate Setup function allows an existing plate setup to be imported to an experiment
either at the time the experiment is first set up or after the experiment has already been run,
allowing you to alter plate setup features following data collection.

The Import Plate Setup From dialog box lists experiments stored in the MxPro data storage folder.
Click the experiment that includes the desired plate setup information, then click Open.

Import Plate Sefup From

Loak ir: |_;' Storage ﬂ IfF "

E m.ﬂ.llele Discrimination Plate Read Example. mexp

m.ﬁ.llele Discrimination Real-Time Example. mxp
My Recent mc:::mparative Cuantibation Mulkiple:x Example. mxp
Documents ECDmparative Cuantitation Separate Well Example.mxp

@ EMDIecular Beacon Melking Curve Example.mxp

mQuantitative PCR. 4-Plex Example, mxp
Desktop 0 cuantitative PCR S-plex Example. mxp
mQuantitative PCR. 10-Fold Example.mxp

/) ES‘FBR Green 2-Fold Example. mxp

ES\"BR Green Uniformity Example.mxp
by Documents

w8
by Computer
.
_.J
My Metwark.  File name: | j Open |
Places
j Cancel

Files af type: | Experiment Files [*.mxp)
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Import LIMS Data for Plate Setup

If your laboratory uses a Laboratory Information Management System (LIMS) process, you may
import plate setup data (plate and well attribute data, including well names) from a LIMS file. The
LIMS file must be in ASCII or text format.

Up to five plate or well attributes may be imported for each well. Two of the attributes must be Well
ID (in format A1-A12) and Well Name. The remaining three attributes are user-specified and may
include well attributes like sample ID, or may include plate attributes such as username, instrument
ID, or data status. The imported Well Names can be seen in the Plate Setup screen and various
Results screens; the remaining imported attributes may be viewed in the Well Information dialog box
for each well and may be included in the Text Reports generated for the experiment.

To set up a new experiment using imported LIMS data, click File >Import LIMS File. After selecting
the experiment type, you are prompted to set up the new experiment using the LIMS Data Import
Wizard. During the setup process, you will be prompted to define the plate and well attribute fields
to be imported from the LIMS file, as well as the character used to delimit data fields in the LIMS
file.

Import LIMS file
Delirmiter: | ; - Skarting row: |1
File: name: | Qpen

Draka preview

Row 1D | 1tem 1 Item 2 Item 3 Ttem 4 | tem 5 |

Mext = Cancel

Delimiter Menu

Specify the character used to delimit data fields in the LIMS file by selecting the appropriate
character from the Delimiter menu. If your file uses a delimiter other than those found in the menu
(semicolon, tab, or space), you may type another character into the Delimiter field.

Starting Row Field

Each row of the LIMS data file contains well information associated with a single well in the plate.
Type the number of the row of data that corresponds to the first line of well data to be imported in
the Starting row field. If the staring row is unknown, it may be determined after the file is opened by
using the Data preview window.
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File Name Field

To specify the LIMS file to be used for import, click Open (adjacent to the File name menu) to
browse to the appropriate file location. Select the appropriate file in the Import LIMS File dialog box,

then click Open on this dialog.

Import LIMS file
Loak i |L'j' Storage j o E@-

N QPCROL0109.csv
Bl oporo1nzog,csy

My Fecent Bl opcro10309.csv
Documents

€]

Desktop

s
My Documents

58

My Computer

by Metwork File name: |QPEF|D1 109, cav j Open

Flaces
Files of type: |LIMS Files [ teb:" cav) ﬂ Cancel

Data Preview

The LIMS file data to be imported from the indicated file is shown in the Data Preview section.
After verifying the correct data content and Starting row, click Next.

LIMS Data Import Wizard

Impaort LIMS File

Delimiter: I - Starking row: |1

File narne: | Ci\Program Files\StratageneiMxProtStorage) QPCRO10109, o5y Cpen |

Data preview

Rowid [ Ttem1 | Ttemz | Item3 | Item 4 | Items | Items |

1 A3 0ALB2C 123436 AT 3G OK
2 A4 JD4ESF 234567 AT 3G OK

Mext == Cancel
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LIMS Mapping Template

The next dialog box allows you to establish a LIMS data mapping template to facilitate plate setup
for multiple experiments using LIMS files that share the same data structure. Use this dialog box to
either create a new LIMS template or select an existing template for mapping the LIMS data being
imported for the current experiment.

To create a new LIMS mapping template, type the name you wish to save the template under in the
Template Name field. If you wish to associate a Default Set (potentially including Plate Setup,
Thermal Profile Setup and Analysis settings) with the LIMS template, select the appropriate default
set from the Associated Default Set menu. (Click here for more information on creating a default set
for experimental setup and analysis.) When finished naming the template and selecting the
associated default set, click Save Template.

If you wish to use an existing LIMS mapping template to import data for setting up the current
experiment, expand the Template Name menu, and select the appropriate mapping template.

When finished, click Next.

LIMS Data Import Wizard

LIMS mapping kemplate

Template Mame: |VEGF QPCR |
Associake Default Set (optional): WEGFE Defaults
Save TerlqEIate Delete Template ‘
M

<< Back | Mext = | Cancel
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LIMS Well Mapping

In the following dialog box, data contained in the LIMS file is mapped to up to five well or plate
attributes that will be included in the current experiment. The content of the data fields (items)
appearing in the first line of imported data are available for mapping to five attributes. First, expand
the Well ID menu and select the appropriate data content. Next, expand the Well Name menu and
select the appropriate data content. Well ID and Well Name are required attributes, and their attribute
descriptions may not be changed.

LIMS Data Import Wizard

LIMS well mapping

el ID: fikc} -
‘Well Mame: 41B2C -
Sample ID

User Hame
Status Entry

=« Back | Finish |

The remaining three well attributes may be renamed prior to selecting the associated data content by
typing the attribute descriptors in the available fields. In the example below, the default attribute
User Name has been modified to Instrument ID.

LIMS Data Import Wizard

LIS well mapping

well 1D: &3 v

Well Mame: [oatgzc |
[ Sample 1D 123456 =
| Instrument 1D| |1 3G |
| Status Entry ok |

<< Back | Firish |

When all data fields (items) have been associated with the desired attributes, click Finish.
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After importing the LIMS data for the experiment, you will need to complete the remaining plate
setup steps including assigning well types, assigning dyes for data collection, and other setup tasks
according to the experiment. See Introduction to Plate Setup for an overview of plate setup steps.

Displaying LIMS Data from the Plate Setup Screen

The imported LIMS data is available for each well on the Plate Setup screen. To see the imported
Well Names, click Show Well Names.

The complete set of LIMS data associated with a given well may be displayed by right-clicking on
the well and then selecting Well Information to open the Well Information dialog box.

Well Information

Show YWell Mames

Collect fluorescence data
[~ Cys I ROX
T BLEXA T~ HEX

[~ SYER

Feterence dye:l vI Bl wellz |

— el annatation

Name: 041820

Comments:

—LIKMS Infarmation

Sample [D: 123456
Ilzer Mame: AT_SG
Statuz Enty: OF

— Azzign aszays within selected wells

Dye | Agzay | Aszay Color

e
BLEXA,
RO
HE:x
SvBA

[ Use for all wells

Remove Agszays...

Cloze
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Displaying LIMS Data in Text Reports

After the experiment has been run, each well or plate attribute imported from the LIMS file may be
included in Text Reports generated from the Results screen.

Analysis Selection/Zetup ( Hesults ] |

Well | wel Mame | Dve | Well Type | Threshold (dRy | Ct idr) | Sample ID | ser Mame | Skakus Enkry |
A3 OA1BZC R Unknown 29,441 Mo Ct 123458 4T _S5G Ok

By default, all of the imported LIMS data fields are included in experimental Text Reports. To
exclude any of the LIMS data fields from text reports for a particular experiment, go to the Column
menu of the control panel and clear the checkbox next to the attribute to be excluded.

Area to analyze
" Amplification plots
" Plate zample values

Test repart
iCongolidated reports;

~
~
" Dial color scatker plot
0
~

Show Azsay Specific Table

Last cycle: |7

L3

Ct and final call bazed on

R =l
Colurnn | -
[ Guartity &g, [copies]

[ Guantity 50 [copies]

O RSq (dR)

O 5lape [dR]

[ Efficiency (%]

O Ct &g, Treated Ind. [dR)

CJCt 5D Treated Ind. [dR)

Sample D

N‘ zer Mame

Statuz Entry 2
Selectal | Defauts |~ |

Altoszize columns

Hdr & Caontents | Contents Only |
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Using a Default Plate Setup

Plate setup may be completed by incorporating a user-defined default plate configuration into the
Plate Setup.

Using a default plate setup requires creating a default set containing the desired plate configuration.
Note that the Plate Setup check box under Include must be selected when the default set is created in
order for Plate Setup information to be included in the default set.

Once the appropriate default set is created, select this default set as the active default set in the
Choose set menu of the Preferences-Defaults dialog box. Make the appropriate selections under
Apply this default set to and then and then click OK. With the selections shown below, the default
Plate Setup configuration will be applied only to the open (current) experiment. The settings may be
modified to apply the default Plate Setup to all new experiments and/or experiments opened in the
future.

Preferences §|

File ] Eu:ulu:urs] Dizplay  Defauls l

Chooze zet [and zelect OK. to apply]

|niziude
[v Plate Setup screen
[ Themmal Prafile 5etup screen

[ Analpsis settings

Apply this default zet to
[ Mew experiments
[v Current experiment
[ Opened experiments

| Original 5 ettingz | Delete Set |

(] | Cancel | Help |
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The plate configuration in an existing default set may also be applied to the plate setup in an open
experiment by using the Defaults menu on the control panel of the Plate Setup screen. To retrieve
the plate configuration from the active defaults set, click Defaults to expand the menu, and then
click Change Default Set. When the Preferences-Defaults dialog box opens, select the desired
default set from the Choose set drop-down menu.

| o ;::::::::::ﬁ:é:r:@:@:&;@:::::;Q
ek

Save

Change Defaulk Set {(currently BRCAT) |

EERR LS = b R -|

clp b aBL T s (R

EPURT R

To restore the factory default Plate Setup, click Defaults to expand the menu, and then click Get.

See Preferences-Defaults for more information about creating and using default sets to streamline
experimental setup and analysis.
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Using Quick Setup

Clicking the Quick Setup button on the Plate Setup screen automatically enters well information for
all wells, such that fluorescence data are collected for all defined dyes in all 96 wells. This feature
saves up-front setup time. Because all other parts of Plate Setup can be modified during and after a
run, using Quick Setup allows you to collect all dye data for all wells and then configure the plate
after the run.

B MxPro - Mx3000P (Standalone) Quantitative PCR - [New Experiment.mxp*]

File Edit Instrument Tools Options Section View ‘Window Help

D ﬁ H | 1] |@ ) (u | & @@ ﬂ|l-’ﬂ ? “Mx&'!]JEP[Mlersetplate]_! | Run | é,najygsl
( Plate Setup ) I Thermal Profile Setup l

anl 1 ] 2] 3] a5 ]| 7] 8] f0]mn]r] ot | ocars ||

f DQuick Setup

Show Well Names
- Collect flucrescence data 1
I~ cvs I~ ROX
[FALEXA I HEX

'--':'h:':'n-:f.-iy-:l vI Al wells |
Assign Assay Names |

&7

i
N

Plate setup comments:
Full-Screen Plate | Mext > |
— Assays shown Well types shown
| cYs |  ALExa | ROX | HEX ”
Assign Well Type and Assays to selected wells. The Cul key selects multiple wells. [Door Closed | Lamp Off B /d
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Using the Full-Screen Plate View

To enlarge the view of the plate to cover the full screen, click the Full-Screen Plate button at the
bottom of the command panel (lower right-hand corner of the Plate Setup screen). No modifications
to the plate setup parameters can be performed in the full-screen view.

To print the plate from full-screen plate view, click Print in the upper right of the screen. If you want
to print all contents of the screen, including title bars and toolbars, click File > Print Screen. The size
of either type of printed image can be altered by selecting Page Setup from the File menu, which
opens the Print Page Setup dialog box. The valid size range is from 25% to 100%.

If a Well Name was assigned to a well, it will be visible in Full-Screen Plate view. To view or edit
well names or well-specific comments, select the well of interest, and then click the Well
Information button.

To return to Plate Setup in order to continue with experimental setup, click the Return to Setup
Screen button.

B MxPro - Mx3000P (Standalone) Quantitative PCR - [New Experiment.mxp*] |:||E|E|
File Edit Instrument Tools Options Section View ‘Window Help

D ﬁ - n | 1] |@ ) O | 2] @@ ZA@|;//:)' ? HMx?ﬁ.‘lJEP[aﬂersetplate];] Setup ]' Run | é,najysisl

Well Information I Return to Setup Screen

Assays shown Well types shown
{ | cYs | ALExa | ROX | HEX Ml | NTC | standard
Assign Well Type and Assays to selected wells. The Cul key selects multiple wells. [Door Closed | Lamp Off B él
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Thermal Profile Setup

Thermal Profile Introduction

The Mx3000P/Mx3005P QPCR system thermal profile is a visual representation of the temperature
cycling program that directs the instrument to incubate samples at specific temperatures at specific
times. The programmed temperatures represent the desired fluid temperatures of the reaction
samples. The Mx3000P/Mx3005P system thermal profile consists of plateaus, ramps and segments.
Thermal profiles are used only in real-time experiments; in plate read experiments, samples are held
at a single temperature.

Elements of the Thermal Profile

A plateau is a temperature held over a period of time. It is represented with a solid horizontal line in
a thermal profile. The valid temperature range is 25° (ambient) to 99°C. The valid range for a
plateau duration is 1 second to greater than 18 hours. (When a collection point is placed on a
plateau, the minimum plateau time the software will allow depends on the number of replicate scans
and the number of dye channels selected.)

A ramp is the transition between two plateaus.

A segment is a group of 1 to 127 plateaus and the intervening ramps that has been set to cycle at
least one time. Segments are delineated in the thermal profile by vertical dotted lines.

A cycle is one pass through a segment. Each segment can be set to cycle up to 255 times.

Thermal Pr

{Estimated Run Tirme: :00)

100

75-

Temperature
m
(]

25-

Segment 1 Segment 2 Segment 3
1 Cycle 40 Cycles 1 Cycle
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Data Collection During Thermal Cycling
The system can collect data during the plateaus and ramps of a thermal profile.

Two types of data collection are available: Endpoints and All Points. See Data Collection for more
detailed information on how readings are taken and analyzed using these collection settings.

Data collection markers show the points designated for data collection on the Thermal Profile
display.

Endpoint collection, indicated by the Endpoint data collection marker causes the system to take
readings at the end of a plateau or ramp.

C ()

All points collection, indicated by the All points data collection marker causes the system to take
readings as often as possible during a plateau or ramp. When an All points marker is added to a
ramp step, it will automatically slow the thermal ramp rate to 0.01°C per second.

Estimated Run Time

The Thermal Profile Setup screen includes the estimated run time in the screen heading. This
estimate includes the time required for instrument thermal block temperature ramping between
plateaus. Thus the estimated run time is generally greater than the run time calculated using plateau
durations alone, and closely approximates the actual time required by the instrument to complete the
experiment.
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Modes of Thermal Profile Setup: Standard vs. Custom

The MxPro software offers two modes of thermal profile setup to facilitate different applications—
Standard and Custom. You can switch from one mode to the other using the Thermal Profile Design
controls on the command panel of the Thermal Profile Setup screen.

S S R =Y =Ty e T

Thermal Frofile Design

" Standard

* Cuztom
e

The Standard mode offers pre-configured thermal profile options with commonly-used cycling
parameters for QPCR and QRT-PCR experiments. This is generally a good starting point for new
users and for routine assay design. When the Thermal Profile Setup screen is opened in a new
experiment in Standard mode, a default thermal profile appropriate to the experiment type appears,
with buttons of the command panel used to add or remove optional segments, such as a reverse
transcription step or a dissociation curve. The attributes of the cycling parameters, such as plateau
temperatures and durations, can still be adjusted manually in the Standard mode, but starting
Thermal Profile Setup with commonly-used parameters in place facilitates rapid setup.

The Custom mode facilitates more open-ended experimental design. When the Thermal Profile Setup
screen is opened in a new experiment in Custom mode, a default thermal profile appropriate to the
experiment type appears. The thermal profile is modified by adding or changing segments, plateaus
and ramps without preconfigured attributes.

Instructions for Thermal Profile Setup in Standard mode and in Custom mode are provided
separately below.
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Standard Mode Thermal Profile Setup Procedures

Setting up a Thermal Profile for a new experiment in Standard mode allows you to configure the
thermal profile using a series of standard cycling parameters for commonly-used protocol steps. The
default thermal profile that appears when a new experiment is opened provides a starting point for
creating your thermal profile. Use the buttons on the command panel to modify the basic structure
of the profile to include or exclude common experimental steps (e.g. an RT step or a dissociation
curve). Afterward, the cycling parameters may be fine-tuned, if necessary, for individual primer-
template or reagent systems.

% MxPro - Mx3000P (Standalone) Quantitative PCR - [New Experiment.mxp*]

File Edit Instrument Tools Options Section View Window Help
o 1 T ; -
DE-"dD S o @ SR8 2o ¢ [weowememes] [Getu]  Run | Analsis|
Plate Setup ((Thermal Profile Setup ) |
Import [ | v |
Themal Profile Design
& Standard
100 " Custom
~Pre-Mel / AT Seament(s)
1 Plateau
2Flateaus |
75-
3 Plateaus |
® Amplification Segment
e
3 Fast 2 Step |
g% Notmal 2 Step |
5
= MNommal 3 Step
Dissociation / Melt Segment
26- Dissociation / Mekt
Thermal profile comments:
il
Segment 1 Segment 2
1 Cycle 40 Cycles
Full Screen Profile Start Flun
To edit, select plat ramps or t boundari [Door Closed Lamp Off BE

The profile is broken down into the following components:

e Optional pre-amplification steps (Pre-Melt/RT Segment(s))
e PCR cycling (Amplification Segment)
e Optional Dissociation/Melt Segment

These components are included or excluded from the profile using the buttons on the command
panel. Guidelines are presented below for which form of each component should be included in the
profile based on your experimental design.
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1) Select Pre-Melt/RT Segments (Pre-Amplification)

The purpose of each pre-amplification plateau is summarized in the table below. Generally, a QPCR
experiment will include 1 Plateau (initial denaturation/hotstart), and a QRT-PCR experiment will
include either 2 Plateaus (RT step + hotstart) or 3 Plateaus (cDNA synthesis primer annealing step +
RT step + hotstart).

Purpose of Plateau 1 Plateau | 2 Plateaus | 3 Plateaus
Melt/Hotstart (95°C, 10 min) X X X
Reverse Transcription (RT) Step (50°C, 30 min) X X
cDNA Synthesis Primer Annealing Step (25°C, 2 min) X

2) Select the Amplification Segment Protocol

Amplification may be performed using a variety of standard protocols, as summarized below.

Protocol Denaturation Step Annealing & Extension Step(s)

Fast 2 Step 95°C, 10 sec 60°C, 30 sec (combined annealing/extension)
Normal 2 Step | 95°C, 30 sec 60°C, 60 sec (combined annealing/extension)
Normal 3 Step | 95°C, 30 sec 55°C, 60 sec annealing + 72°C, 60 sec extension

3) Include or Exclude a Dissociation/Melt Segment

Depress the Dissociation/Melt button to include a dissociation curve as the final segment.
Experiments using SYBR Green I or EvaGreen dye for detection should include a dissociation
curve. Experiments using probe-based detection generally do not include a dissociation segment.

The standard dissociation curve begins with a 1-minute incubation at 95°C to melt the DNA and
proceeds to a 30-second incubation at 55°C. This is followed by a ramp up to 95°C, during which
melting curve data is collected.

4) Adjust Individual Cycling Parameters (if Required)

The basic standard protocols consist of commonly-used cycling parameters that are appropriate for
many primer-template pairs and QPCR reagent systems. However, once the basic thermal profile
has been designed, any of the plateaus, ramps, or segments may be individually adjusted for
compatibility with your specific assay system. Most commonly, the annealing/extension plateau
temperature or duration may need to be adjusted for compatibility with primer Tm or target length,
respectively. These may be modified by double-clicking on the relevant plateau to open the Plateau
Properties dialog. Likewise, segment cycle numbers may be adjusted by double-clicking on the
relevant segment to open the Segment Properties dialog.
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Thermal Profiles for Individual Experiment Types

Additional information on Standard-mode Thermal Profile Setup specific to the individual
experiment types is found in the individual experiment sections:

Quantitative PCR Thermal Profile Setup

Comparative Quantitation Thermal Profile Setup

SYBR Green Thermal Profile Setup

EvaGreen Thermal Profile Setup

Allele Discrimination/SNP's Real-Time Thermal Profile Setup

Molecular Beacons Melting Curve Thermal Profile Setup

Plate read experiments do not use a thermal profile; the temperature is constant during the read. See
Running a Plate-Read Experiment.
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Custom Mode Thermal Profile Setup Procedures

When the Thermal Profile Setup tab is selected in a new experiment in Custom mode, a default
thermal profile appropriate to the experiment type appears. The default thermal profile offers a
starting point for creating the appropriate thermal profile for the experiment. The thermal profile
may be modified using the command panel at the right of the screen, or by selecting options from
the menu that appears when right-clicking on the thermal profile.

For information on importing a thermal profile from another experiment, see Import Thermal
Profile Setup. For more background information on the nomenclature and functions of the thermal
profile components, see Thermal Profile Introduction.

% MxPro - Mx3005P (Standalone) Quantitative PCR - [New Experiment.mxp] |:||E|r£|
File Edit Instrument Tools Options Section View ‘Window Help

O - | B S oo~ @ @ E| ZA|ﬂ ,yp| B [Mx3005P (5 fiter set plate) ~ | Lﬁﬂp—" Run | énalysisl

Plate Setup ((Thermal Profile Setup ) |
Thermal Profile wpot.. | Defauts ||
(Estimated Run Time: 02:26:05) ~ Themal Profile Design
" Standard
& Custom
Segment |

Plateau with Ramp |

Data collection marker by dragging:

Q

All points: Endpoints:

e e
2elechon

s
g
2 50
E
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—

Edit Propettes... |
Delete |
Thermal profile comments:
Segment 1 Segment 2
1 Cycle 40 Cycles
Full Screen Profile |

To edit. select pl ramps or t boundari [Door Closed | Lamp Off BE
—

Adding a Segment

To add a segment, go to the Add section of the command panel and click Segment. The segment
added will have one plateau with a default temperature of 25°C and a default cycle number of 1
cycle. See Adding a Plateau to a Segment, below, for information on adding or modifying plateaus
in the new segment.
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Position of the Added Segment

If no segment is selected when the Segment button is clicked, the new segment will be added to the
beginning of the profile. If an entire segment is selected when the Segment button is clicked, the
new segment will be added after the selected segment.

Properties of the Added Segment

To adjust the number of cycles for the segment, double-click in the segment to open the Segment
Properties dialog box, and then type the desired Number of Cycles into the field Alternatively, click
on the cycle number text below the segment to change the value.

If you want to add a descriptive label for the segment, double-click in the segment to open the
Segment Properties dialog box, and then type the desired text in the Label box.

For more information, see Segment Properties Dialog Box.
Adding a Plateau to a Segment

To add a plateau, go to the Add section of the command panel and click the Plateau with Ramp
button. When a plateau is added, ramps leading to and from the new plateau are also added by the
software.

Position of the Added Plateau

If no segment or plateau is selected when the Plateau with ramp button is clicked, the new plateau
will be added at the beginning of the first segment of the profile. If an entire segment is selected
when the Plateau with Ramp button is clicked the plateau will be added to the beginning of the
segment. If a plateau is selected when the Plateau with Ramp button is clicked, the new plateau will
be added after the selected plateau within the same segment.

Properties of the Added Plateau

The default temperature for a new plateau is 25°C and the default duration is 30 seconds.

The plateau temperature and duration may be modified by any of the following methods:
e (Grab the plateau with the mouse and drag it up or down to change the temperature
e Double-click on the plateau to open the Plateau Properties dialog box

e Click on the temperature or duration value associated with the plateau on the Thermal Profile
screen; this action opens a spin box in which the value may be changed

A data collection marker may be added to the plateau by using the Plateau Properties dialog box or

by dragging the appropriate collection marker from the command panel to the plateau on the
Thermal Profile screen.

For more information, see Plateau Properties Dialog Box.
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Ramps

When a plateau is added, ramps leading to and from the new plateau are automatically added.
Likewise, when a segment or plateau is deleted, the associated ramps are deleted or modified as
necessary to connect adjacent plateaus.

A data collection marker may be added to the ramp by using the Ramp Properties dialog box or by

: . . @]
dragging the appropriate collection marker from the command panel to the ramp on the
Thermal Profile screen.

For more information, see Ramp Properties Dialog Box.
Deleting a Plateau or Segment

A plateau or segment can be deleted by selecting the plateau or segment and then clicking the
Delete button in the Selection section of the command panel. If a plateau is deleted, the associated
ramps are also deleted or modified as necessary to connect adjacent plateaus.

Modifying Data Collection Settings

Data collection events are shown on the Thermal Profile screen as either Endpoint or All points

0 )

data collection markers. A data collection marker may be added to any ramp or plateau, by
dragging the appropriate collection marker from the command panel to the ramp or plateau on the
Thermal Profile screen. See Data Collection for a detailed description of data collection options.

Adding Comments

Information about the thermal profile can be typed into the Thermal profile comments text box at the
lower right-hand corner of the screen. The comments are saved as part of the experiment. Note that
the Thermal profile comments are distinct from any comments entered on the Plate Setup screen.

Displaying a Full-Screen Thermal Profile

If the profile becomes too wide to fit on the screen, a horizontal scroll bar will appear below the
profile. The entire profile can be seen on the screen by clicking on the Full Screen Profile button in
the lower right-hand corner of the screen. In full-screen view, the profile cannot be edited. To edit
the profile, press the Return to Thermal Profile button in the lower right-hand corner.

Starting the Run

When finished setting up the Thermal Profile, click on the Start Run button at the lower right-hand
corner of the screen. This will save the experiment and start the run. If the experiment has not
already been saved, the Save As dialog box will appear.
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Plateau Properties Dialog Box

The Plateau Properties dialog box is used to modify the properties of a plateau, including
temperature, duration, and data collection. To access this dialog box, do one of the following:

e Double-click on the plateau.

e In Custom mode, click the plateau to highlight it. Go to the Selection section of the command
panel and click Edit Properties.

Plateau Properties

First cycle

Cruration:

Temperature: ﬁ degrees

Cycle increments

- | mirgec

Tirne: 0000 =1 /cycle
.| deaqrees

Temperature: 0.0 =1 {eycle

[negative # for decrement)

= rminsec
=1 Cancel

Data collection

Type: Endpaoint -
# of endpaintz: G

Temperature and Duration (First Cycle)

Set the Temperature and Duration of the first cycle in the First cycle section of the dialog box. The
values listed under First cycle will be used for all cycles unless the Cycle increments default null
values are modified. Duration and Temperature values may be typed directly or may be selected by
using the spin controls.

When data are collected for a plateau, the plateau has a minimum duration based on the time
required for data collection. The amount of time required for data collection depends on the
configuration of wells from which data are being collected, the number of dye channels selected,
and the number of replicate scans specified. If the duration specified for the plateau is not sufficient
to allow the specified data collection routine, a dialog box similar to the one shown below will
appear. Adjust either the plateau Duration or the Data collection settings accordingly.

MxPro - Mx3005P

L ‘-l,, Insufficient time For data collection,
B}
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Cycle Increments

The Cycle Increments controls allow you to set the instrument to incrementally increase or decrease
the temperature or duration of a plateau with each cycle within the segment.

Setting Time to a positive number will cause the duration of the plateau to increase by the specified
amount of time with each cycle. Setting Time to a negative number will cause the plateau duration
to be shortened by the specified amount of time each cycle.

Similarly, setting Temperature to a positive number will cause the temperature to increase by the
specified number of degrees with each cycle and setting the Temperature to a negative number will
cause the temperature to decrease by the specified number of degrees with each cycle. This setting
can be adjusted in 0.1-degree increments.

Example of Thermal Profile using Cycle Increments

One use of cycle increments is in performing a dissociation curve. A thermal profile is shown below
that includes a final Dissociation segment performed using a 1.0 degree Cycle increment. On the
Thermal Profile screen, the incremental change in plateau temperature is indicated by the upward-
arrow adjacent to the plateau temperature text. In this segment of the experiment, the temperature of
the first cycle will be 55°C and then will increase by 1.0°C at every cycle.

Impart. .. | Defaults | A |

— Thermal Prafile Design
" Standard
@ Custom

—Add

Segment |

Plateau with Bamp |

D ata collection marker by dragging:

All paints: Endpaints:

— Selection

Edit Properties... I

Temperature

Delete |

Thermal profile comments:

Segment 1 Segment 2 Segment 3 Segment 4
1 Cycle 40 Cycles 1 Cycle 41 Cycles

Full Screen Profile Start Fun
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Data Collection Settings in Plateau Properties

In the Plateau Properties dialog box, each plateau will have one of the following Data collection
settings: None, Endpoints or All Points.

Plateau Properties

First cpcle
Duration:  101:00 _|:| i S ﬂ

Temperature; 55 _|:I degrees
Cycle increments

) L] minses

Tirne: 0000 =1 /eoycle

.| dearees

Temperature: 0o _|:I / cycle

[negative # for decrement]

D ata collection

# af endpaints:

Type:

To set the instrument to collect data for the plateau, select either Endpoints or All Points from the
Type drop-down menu. Selecting Endpoints will enable the #of endpoints selection box. Type or
select the number of reads to be taken at the end of the plateau period in each cycle.

See the Data Collection section for a detailed discussion of how the Data collection settings options
affect data collection and analysis.
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Ramp Properties Dialog Box

The Ramp Properties dialog box is used to modify the properties of a ramp, including whether and
how data are collected during the ramp. To access this dialog box from the Thermal Profile screen,
do one of the following:

e Double-click on the ramp.

e In Custom mode, click the ramp to highlight it. Go to the Selection section of the command
panel and click Edit Properties.

Ramp Properties §|

D ata collection
]
Type: _
Cancel

# of endpoints:

Data Collection Settings in Ramp Properties

In the Ramp Properties dialog box, each ramp will have one of the following Data collection
settings: None, Endpoints or All Points.

To set the instrument to collect data for the ramp, select either Endpoints or All Points from the Type
menu. Selecting Endpoints will enable the #of endpoints selection box. Type or select the number of
reads to be taken at the end of the ramping period in each cycle.

See the Data Collection section for a detailed discussion of how the Data collection settings options
affect data collection and analysis.
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Segment Properties Dialog Box

The Segment Properties dialog box is used to modify the properties of a segment. To access this
dialog box, do one of the following:

e Double-click on the segment (but not directly on a ramp or plateau).

e In Custom mode, click the segment to highlight it. Go to the Selection section of the
command panel and click Edit Properties.

Segment Properties §|

Mumber of cycles: 8| EI
Ll | Cancel

Number of Cycles

In the Number of cycles box, type in or select the number of times that the segment should be
repeated (cycled). The acceptable range is 1 to 255.

Label

To add a descriptive label to the segment, which will appear below the number of cycles on the
Thermal Profile, type the desired text in the Label box. The maximum length is 22 characters.
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Data Collection

The points at which data will be collected by the instrument during thermal cycling are specified on
the Thermal Profile. Two types of data collection are available: Endpoints or All Points.

)

Data collection markers show the points designated for data collection on the Thermal Profile
display.

In the Plateau Properties or Ramp Properties dialog box, each plateau or ramp will have a Data

collection setting of None, Endpoint or All Points in the Type menu.

Plateau Properties

First cpcle
o (07:00 = mir;
Diuration: | min:sec Cancel

Temperature: IE degrees

Cycle increments

) l—_| .| minzec
Tirne: 0000 =1 feycle
-~ | degrees
Temperature: 0.0 1/ oycle
[regative # for decrement]
Data collection

# of endpoints:

Type:
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Endpoint Data Collection

Endpoint data collection causes the system to take readings at the end of a plateau or ramp. Setting
the number of data collection points (the range is 1 to 31) specifies how many data points will be
collected. The system calculates the time necessary to read the plate the specified number of times
and then begins reading when that amount of time remains in the plateau or ramp. For example, if
reading a plate takes 7 seconds and the specified number of data collection points is 3, the system
will begin collecting data when 21 seconds remain in the plateau or ramp. How the multiple
endpoint readings are handled during analysis is specified using the Advanced Algorithm Settings
dialog box during Analysis Selection/Setup.

To include an Endpoint data collection step in a ramp or plateau, in the Plateau Properties or Ramp
Properties dialog box (accessed by double-clicking the ramp or plateau) select Endpoint from the
Type menu. In the # of endpoints spin box, type in the desired number of data collection points.

Identical results are achieved on the Thermal Profile display screen in Custom mode by dragging an

) .

Endpoints data collection marker from the command panel to the desired plateau or ramp.
Once the marker is in place, the number of collection points appears at the upper right of the
marker, and can be changed by clicking on the number to open a spin control.

All Points Data Collection

All Points data collection causes the system to take readings as often as possible during a plateau or
ramp. How the multiple readings for each cycle are handled during analysis is specified using the
Advanced Algorithm Settings dialog box during Analysis Selection/Setup.

To include an All Points data collection step in a ramp or plateau, in the Plateau Properties or Ramp
Properties dialog box (accessed by double-clicking the ramp or plateau) select All Points from the
Type menu. Identical results are achieved on the Thermal Profile display screen by dragging an All

() : . :
points data collection marker from the panel on right-hand side of the screen to the desired
plateau or ramp.

If an All points data collection marker is placed on a ramp step, it will automatically slow the
thermal ramp rate to 0.01°C/second so that a melt curve may be performed. Normally, All Points
data collection is not used on a plateau step because it is preferable to collect data near the end of a
plateau when the fluorescence signal level is no longer changing.

No Data Collection

In the Plateau Properties or Ramp Properties dialog box (accessed by double-clicking the ramp or
plateau) a setting of None in the Type menu causes no data to be collected during the plateau or
ramp. This is the default setting for new plateaus or ramps added to a thermal profile.

Plateaus or ramps that currently have data collection settings of Endpoint or All Points may be
changed to None by selecting None from the Type menu or by dragging the appropriate data
collection marker off of the Thermal Profile display area.
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Data Collection-Based Constraints on the Thermal Profile

A plateau has a minimum duration needed to acquire data. If the duration specified is not sufficient
for the indicated data collection on the plateau, a dialog box similar to the one shown below will
appear. Adjust either the plateau Duration or the Data collection settings accordingly.

MxPro - Mx3000P - Invalid Time

"'_-, The walid time range is 18 seconds to 18 hours, 12 minukes and 15 seconds (18:12:15).
L

Maote that the minirmur time is currently 18 seconds due ba the required time
fFor data collection.

The plateau minimum duration for acquiring data varies based on the Plate Setup configuration. The
configuration determines the minimum duration based on the number of wells for which data will
be collected and the amount of data collected per well. Consequently, if changes are made to the
Plate Setup such that the duration of a plateau becomes insufficient to allow the specified data
collection settings, a dialog box similar to the one shown below will appear upon exiting the Plate
Setup screen. The plateau duration will automatically be increased to the minimum required time.

MxPro - Mx3005P- Increased Plateau Scan Time E|

Segment 2/Plateau 3 scan time has been increased to 147 seconds
Segment 4/Plateau 1 scan time has been increased to 63 seconds

The plateau scan times were insufficient.
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Using Import Thermal Profile Setup

The Import function of Thermal Profile Setup allows you to recall the thermal profile from an
existing experiment when setting up a new experiment. To import a thermal profile, on the Thermal
Profile Setup page of the new experiment, first select Custom from the Thermal Profile Design
options. Next, click the Import button. The Import function is not available in Standard mode.

Thermal Profile Design
" Standard

* Custom

Defaults 7

The Import Thermal Profile Setup From dialog box will appear. This dialog box lists experiments
stored in the MxPro data storage folder. Click the experiment that includes the desired thermal
profile setup information, and then click the Open button.

Import Thermal Profile Setup From

Look in: |_} Starage ﬂ |=j‘fE Eq-
E m.ﬂ.llele Discrimination Plate Read Example. mxp

m.ﬂ.llele Discrimination Real-Time Example. mxp
My Recent ECDmparative Cuantitation Mulbiplex Example.mxp
Documents mCDmparative Cuantitation Separate Wel Example.mxp
@ EMDIecular Beacon Melting Curve Example. mxp
mQuantitative PCR 4-Plex Example.mxp
Desktop mQuantitative PiCR S-plex Example.mxp
EQuantitative PR 10-Fold Example. maxp

—) mS‘.’BR Green 2-Fold Exarnple mxp

ES"(BR areen Unifarmity Example, mexp
ty Documents

-
d
49
My Computer
“
by Network, File name: | j \ﬂl
Places
ﬂ Cancel

Filez af type: | Experiment Files [*.mxp)
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Using a Default Thermal Profile Setup

In addition to the pre-configured default thermal profiles supplied by the MxPro software

(as part of the Original Settings), user-defined default thermal profiles may be created and retrieved
for setting up new experiments. To apply user-created default thermal profile, first select Custom
from the Thermal Profile Design options. The Default thermal profile retrieval function is not
available in Standard mode.

Import. ..

Thermal Profile Design
" Standard

{* Cusztom

Using a user-defined default thermal profile for Thermal Profile Setup requires creating a default set
containing the desired thermal profile. Once the appropriate default set is created, select this default
set as the active default set in the Choose set drop-down menu of the Preferences dialog box. Make
the appropriate selections under Apply this default set to and then click OK. With the selections
shown below, the RT PCR with 2 Step default Thermal Profile configuration will be applied to the
open (current) experiment and to all new experiments.

Preferences §|

File | Colors | Display  Defaults l

Chooze zet [and zelect OK. to apply]

RT FCR with 2 ste 1%

[nelude

[ Plate Setup screen
[v Themal Prafile 5etup screen
[ Analpsis settings

Apply this default zet to
v Mew experments
[v Current experiment

[ Opered experments

| Orniginal Settings | Delete Set |

] | Cancel | Help |
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The thermal profile in an existing default set may also be applied to the thermal profile setup in an
open experiment by using the Defaults menu on the Thermal Profile Setup screen. To retrieve the
thermal profile from the active defaults set, click Defaults to expand the menu, and then click
Change Default Set. Choose the desired default set from the drop-down menu when the Preferences-
Defaults dialog box opens.

To restore the factory default thermal profile, click Defaults to expand the menu, and then click Get.

Save !

Change Defaulk Set (currently BRCAL)
Add

Seqgment |

I e T -——_L.s.."-

See Preferences-Defaults for more information about creating and using default sets to streamline
experimental setup and analysis.
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How to Run a Real-Time Experiment
Preparing for the Run

Either open an existing experiment or set up a new experiment. Complete both Plate Setup and
Thermal Profile Setup steps. In preparation for running the experiment, verify that the lamp is
ready. Place the samples in the instrument and close the instrument door. The indicators at the

bottom of the screen should appear as shown below.

The warm up time for the lamp is 20 minutes. Do not collect data during this period. If a run is

started before the warm-up time is complete, a dialog box appears displaying the remaining warm-
up time. Click Run After Warm-Up to automatically start the run at the end of the warm-up period.
Click Run Now to proceed with the experiment before the lamp is warmed-up (not recommended).

MxPro - Mx3005P - Pre-Run Lamp Warm... E'

18 minutes 1 seconds remain for the suggested
pre-run lamp warm-up time [20 minutes tatal].

Do pou wigh to continue and run the experiment?

B ko | Fun After W arm-Up Cancel
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Starting the Run

Initiate the run from the Thermal Profile Setup screen by clicking the Start Run button.

‘ Full Screen Profile ‘

Door Closed Lamp Ready = o

The Run Status dialog box will appear.

e To email the experiment file at the end of the run, click the corresponding button. A new
dialog will appear, allowing you to specify the recipient email address.

e By default, the Turn the lamp off at end of run check box at the bottom of the dialog box
will be cleared. Select the check box if you want to turn the lamp off after the run.
Alternatively, the instrument may be set to turn the lamp off after a specified period of
inactivity by navigating to Options > Optics Configuration> Instrument Selection and using
the Turn lamp off settings in this dialog.

e Click Start to begin the run.
R |

Start |

Time remaining:

Temperature:;

Segment;

Cucle:

Ramp:

[v Turn lamp off at end of run

E -mail experiment at end of run... |

Note that a run can only be started once for any given experiment to ensure that data are not
mistakenly overwritten.

Pausing the Run

The run may be paused during any part of the thermal profile by clicking Pause. When a run is
paused, the instrument door may be opened and the thermal block may be accessed for reagent
addition or other tasks.

[ -
Abart |

Pauze M |

Add Cycles

Time Remairing: Q20511

Temperature: 945
Segment; 2
Cycle: 4 of 40
Plateau #: 1

[v Turr lamp off at end of run

E-mail experiment at end of run.... |
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You will be prompted to verify that you wish to pause the experiment; to proceed with pausing,
click Yes.

Pause Experiment Run X

\g) Do ywou wish bo pause the currently running experiment?

es Mo |

During some thermal profile steps (e.g. during a data collection step), you may experience a brief
delay before the run is paused and the door may be opened. In this situation, you will see a message
similar to the one below.

MxPro - Mx3005P

Please wait for the run ko pause. ..

This may take a few seconds.

When the instrument has completed the pause step, you will be alerted that it is safe to open the
door.

Pro - Mx3000P

It is now safe to open the doar,

[.7

Zaution: Plate surface may be wery hot,
Ok

When you are ready to continue the run, verify that the instrument door is closed and then click
Continue.

Abort |

| Continue |

Add Cycles |

Time Femaining: 021 9:1 7

Temperature: 945
Segment; 1
Cycle: 1of1
Flateau #: 1

[w Turn lamp off at end of wn

E-mail experiment at end aof run....
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Monitoring the Run
Run Status Dialog Box

The Run Status dialog box remains open throughout the run, reporting the Time remaining in the
run, the Temperature (estimated current temperature of the sample reactions within the tubes) and
the current cycling status of the run (the Segment, Cycle, and Plateau in progress). The dialog box
may be moved to a different position on the screen by dragging the box from the title bar.

Run Status - Running

| Abart |

Pauze |

Add Cecles

Time Bemaining: D2:25:25

T emperature: 934
Segment: 1
Cycle: 10of1
Famp #: 1

[v Turn lamp off at end of win

E -mail expenment at end of run...

If desired, additional cycles may be added to the currently-running segment of the thermal profile
by clicking the Add Cycles button. The Add Cycles dialog box will appear. Use the spin controls to
specify the number of cycles to be added to the currently-running segment and then click OK.

Add Cycles

MHumber of cycles to extend the currently running segment;

=
e

] | Cancel |
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Thermal Profile Status

By default, the Thermal Profile Status screen is displayed during the run to provide a graphical
representation of the progress of the thermal cycling. (The view may also be switched to Raw Data
Plots during the run.)

o Mafro - Mo 3000P Qu.:mnalwa PCR - [I1 dunstan, QIHMIHH-’G PCR, 02-12-3009, 10Hr Dékkin, mxp*]

inméh’”“'@-ﬂ.ﬁﬁ?| P [ e st late) =] @ ||
(____Thermal Profile Status )| Riaw Diata Piots |

Thermai Profile
stimated Run Timd: 02:26:05)

Run Status - Running

Temperaiure

= I'Llnlﬂmnﬁdvmﬂufnn

E-mad experimertt o end of ..,

Sogmint 1
Cycle 1 0f 1

Curient nan stabuz, |DGEF Cloged. Lamp Warm-up 050
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Analyzing Data During the Run

To analyze data during a run, click the Analysis button on the toolbar. The following dialog box will
appear.

MxPro - Mx3005P X

Do you want to open a standalone application
\_4/ to analyze the currently running experiment?

This will not abort the run on the instrument,

Mo

If you choose to open a standalone MxPro application, a second copy that does not have
communications with the instrument, the data collected from the beginning of the run to that point
will be available for analysis. Unless you abort the run, data collection will continue and the
complete data set will be saved at the end of the experiment.

Aborting the Run

To stop a running experiment, click Abort in the Run Status dialog box.

Run Status - Running

| Abart |

Pause |

Add Cucles

Time Remaining: 02:25:25

Temperature: 934
Segment: 1
Cycle: 10of1
Famp #: 1

[v Turn lamp off at end of run

E-mail expenment at end of rn...

The Abort Running Experiment dialog box will appear. Click Yes to stop the experiment. To save the
already-collected raw data from the run, mark the Save collected data check box before clicking Yes.

To allow the run to continue, click No.

Ahbort the running experiment’?

es | Ma |

The lamp will be left an when abarting the run

v Save collected data.
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If the real-time experiment is aborted very early, then in some cases it may be possible to begin
again, cycling the samples and generating useful data. In many cases, however, the samples will no
longer be useful for generating data. For example, if some rounds of amplification have already
occurred when a run is aborted, it is not possible to generate legitimate standard curves or determine
initial template quantities from the samples in a new run.

Viewing the Thermal Profile Status

By default, the Thermal Profile Status screen is displayed during the run to provide a graphical
representation of the progress of the thermal cycling. During the run, a yellow dot and green status
line are displayed on the thermal profile image to indicate the current status of the run with respect
to the profile. If, instead, you want to monitor product accumulation during the run, click the Raw
Data Plots tab. Likewise, clicking the Thermal Profile Status tab returns the view to the Thermal
Profile Status screen.

 MaPro - MxJ000P Quantitative PCR - [hdunstan, Quantitative PCR, 02-12-2009, 10Hr D6Min.mxp*]
&-HES o 0BT BAL R FFaamis  sew | [Bun ] anayss||
(———Themal Profile Saws ) | Fiw Dt Plots I |

Thermal Profile

(Estimaled Run Tirmas: 0022505

Run Status - Running

Temperabure

¥ Tusnlamp off 8 end of un

E-masd expeeriment t end of s ..

Sogment 1 Sogment 2
Cycle 1 of 1 20 Cyeles

Cunent sun shatus. |Dioor Closed Lamp Warm-up 057
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Viewing Raw Data Plots

During the run, raw data plots can be viewed to give an immediate indication of product
accumulation. To view the full-screen raw data amplification plots while the thermal profile is
running, click on the Raw Data Plots tab. (Raw data plots may also be viewed after the run by
clicking the Run section button, and then clicking the Raw Data Plots tab.) The plots shown are raw
fluorescence (R) on the Y-axis versus cycle number on the X-axis. For a more detailed view of the
plot in an individual well, double-click on the well to open the well's expanded amplification plot.

H MxPro - Mx3000P (Standalone) Quantitative PCR - [Quantitative PCR 4-Plex Example.mxp]

File Edit Instrument Tools Options Section View ‘Window Help
NDE-H Slo | @ QPEAB LL T W T =l Setup ‘ (Run || Analysis‘
Thermal Profile Status ( Raw Data Plots h ) l
Al 1 2 3 4 5 ] 7 8 9 10 1 12 Select ramp/plateaw:
|Amp|‘i‘il::alinn Data[Segment 2 Plateau 2]:'
N A Al ,_/_,/J,/—ff_ Yias ooy rorge
B_j_f_/- it _/_/,-/,J,-j_/“ff m
c __—-/——‘ _-—/‘/,/—-//‘-//"/ jff Plat controls
I™ Consolidate plots
o [N T (R (R [ I (e B I Show Pls |
Hide Plots |
E ——/——/——/——/-——/——/_/—/,—J,J//‘,_/-/ i Clear Selecion 1
F L -t L ———
i —é—ﬁ—j e
‘[""!‘:;:“’"‘" [ wex | rox [ cvs ;WI ‘w;’ ”“°“'|""
Double-click on a well to bring forward a real-time amplification plot. Door Closer amp Off |
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Display Options for Raw Data Plots

Selecting the Ramp or Plateau to Display

After the run, it is possible to view raw data amplification plots for each ramp and plateau for which
data was collected. Select the ramp or plateau of interest from the list under Select ramp/plateau.

Select ramp./plateau:
|.-'1'-.mplifi|:ati|:|n Data[Segment 2 Plateau 2]—‘[;13

-awiz dizplay range
BT o e, _mmnat ™, o

Displaying or Hiding Dyes

The dyes or user-designated assays in use on the plate may be displayed or hidden by using the
Assays shown selection bar at the lower left-hand corner of the screen. When the button is depressed
(like FAM in the picture below), the dye's well assignments are displayed, but when the button is
released (like ROX in the picture below), the dye's well assignments are hidden from display. Note
that using this feature does not affect data collection.

As=ays shown

Fabd
Displaying or Hiding Well Type Assignments

The well types that are displayed on the plate are controlled by using the buttons in the Well Types
Shown selection bar. Any of the well type buttons may be depressed in order to display the
information for wells of the indicated type or may released to hide the information. For example, if
you want to view only the Unknown wells on the plate, depress the Unknown button and release all
other well type buttons (such as the NTC button in the example below). Note that using this
feature does not affect data collection.

il types shown

| Um ko

Setting the Range of the Y-axis

The minimum and maximum Y-axis values for the plots can be set using the Y-axis display range
slider controls on the command panel. By adjusting the Y-axis range, the scale can be expanded or
contracted to show better differentiation between curves. The minimum value is 0 and the
maximum value is 65535.

The X-axis value is fixed to include the number of cycles that are being collected.

-awiz digplay range
P ininnim:

|
[0 _
b asirnam:

E5535 J
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Viewing Expanded Amplification Plots (Real-Time Experiments)

When viewing Raw Data Plots for a real-time experiment, an individual well's plot can be expanded
for a clearer picture of product accumulation in that well. To expand a well's plot, double-click on
the well. The plot will appear as shown:

| Amplification Plot for Well G1 g|

o
]
=]
=]
o

i)
5]
[
o
o
n
L}
[
[}
3
[

Display Options for Expanded Amplification Plots

Multiple wells can be shown (up to a maximum of 9 wells) by selecting a group of wells and then
clicking on the Show Plots button on the command panel. The commands available in the Plot
controls portion of the command panel may also be selected using the menu that appears when
right-clicking on the raw data plots plate display.

— Plot controls
v Consolidate Plots
I B Bioks ;i
Hide Plots |

Clear Selection |

When Consolidate Plots is selected, the selected plots appear together in a single window.

# Amplification Plot for Wells G1, G2, G3, G4, G5 and G6 [X]

Fluorescence
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When Consolidate Plots is cleared, the selected plots appear in individual windows, in a tiled format
by default. To change the arrangement of plots to a cascade format, click Window > Cascade Plots.

A plot can be resized by dragging any side or corner with the cursor.

A plot can be moved by pressing and holding the left mouse button down in the title bar of the plot
box and dragging the plot to a different location.

Using the panel of colored buttons below the plot, an individual dye can be shown in the plot (by
depressing the corresponding color button) or hidden (by releasing the corresponding color button).

The Y-axis range displayed for the expanded plots can be adjusted using the Y-axis display range
slider controls on the command panel. The minimum value is 0 and the maximum value is 65535.

To hide a single displayed plot, click the plot's Close button XI. To hide all plots, click Hide Plots on
the command panel. Clicking Clear Selection will clear (deselect) any highlighted wells.
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How to Run a Plate-Read Experiment

Preparing for the Run

Either open an existing experiment or set up a new experiment. Complete the Plate Setup. In
preparation for running the experiment, verify that the lamp is ready. Place the samples in the
instrument and close the instrument door. The indicators at the bottom of the screen should appear

as shown below.

The warm up time for the lamp is 20 minutes. Do not collect data during this period. If a run is
started before the warm-up time is complete, a dialog box opens displaying the remaining warm-up
time. Click Run After Warm-Up to automatically start the run at the end of the warm-up period.
Click Run Now to proceed with the experiment before the lamp is warmed-up (not recommended).

MxPro - Mx3005P - Pre-Run Lamp Warm... E|

18 minutes 1 secondz remain for the suggested
pre-run lamp warm-up time [20 minutes tatal].

Do you wizh ta continue and run the experiment’?

Fiun Mo | Fiun After ' arm-p Cancel
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Starting the Run
Starting a plate-read run requires the following steps:

1. Set the Read Properties (temperature and number of readings to be taken). To access this
dialog, click the Set Read Properties button on the Plate Setup screen.

5et Read Properties

Read temperature: |25 j ax. |
Mumber of reads: m Cancel

2. Start the run using the Start Run button on the Plate Setup screen.

Full Screen P [ate | |

3. Select if the run is a Pre-read or Post-Read in the Plate Read Start Options dialog box. See
Selecting Pre-Read vs. Post-Read Run Settings, below, for more information.
Plate Read Start Options ['5__(|

Pleaze select read type
f* Pre-Read

" Post-Read

114 | Cancel

4. Initiate data collection from the Run Status dialog.

Fre-Fead |

Post-Read |

Time remaining:
Temperature:

E-rnail experiment at end of rn... |
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Selecting Pre-Read vs. Post-Read Run Settings

A plate read run can be completed as either a one-time read or a pre-amplification and post-
amplification read sequence.

One-time Plate Read Experiments

One-time plate readings may be initiated by selecting either the Pre-Read or the Post-Read button in
the Plate Read Start Options dialog box. Note that once the run is complete, fluorescence data type
selections on Results screens are affected by this choice. If the run was initiated using the Pre-Read
button, select fluorescence data types of Rpre or Rn,pre on Results screens. If the run was initiated
using the Post-Read button, select fluorescence data types of Rpost or Rn,post on Results screens.

Pre-Read and Post-Read Sequence Experiments

To run a pre-read/post-read sequence, start the pre-read segment by selecting the Pre-Read button.
When the read is complete, exit and save the experiment. To run the post-read segment for the same
samples after cycling, open the saved experiment (containing the pre-read data), click Start Run
from the Plate Setup screen, and then click the Post-Read button in the Plate Read Start Options
dialog box.

Monitoring the Run

The Run Status dialog box remains open throughout the run, reporting the Time remaining in the run
and the Temperature (estimated current temperature of the sample reactions within the tubes).

R -

Ahbort Pre-Read |

Time Remaining. =00 -04

Temperature; 250

E-mail experiment at end of ... |

During the run, the Raw Data Plots screen is also displayed, showing readings for each well while
data collection occurs.
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Aborting the Run

To stop a running experiment, click Abort Pre-Read or Abort Post-Read in the Run Status dialog.

The Abort Running Experiment dialog box will appear. Click Yes to stop the experiment. To save the
already-collected raw data from the run, mark the Save collected data check box before clicking Yes.
To allow the run to continue, click No. Note that, for plate read experiments, if a run is aborted the
read can generally be taken again.

Abort the running experiment’?

es Mo |

v Save collected data.

Setting the Read Properties for a Plate-Read Experiment

To access the Set Read Properties dialog box, click the Set Read Properties button on the command
panel of the plate-read experiment Plate Setup screen.

5et Read Properties

Read temperature: |25 :II o, |
Mumber of reads: G Cancel

Set the temperature (25 to 99°C) at which the samples will be held during the run by using the Read
temperature spin controls. Set the number of times for the plate to be read by using the Number of
reads spin controls. If the run includes multiple reads, you can specify whether the data will be
reported as the average, the minimum value, the maximum value, or the endpoint of the read series
by clicking the Advanced Algorithm Settings button on the Analysis Selection/Setup screen.
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Viewing Raw Data Plots for Plate-Read Experiments

During the run, the Raw Data Plots are displayed to give immediate indication of fluorescence
readings for the samples. (Raw data plots may also be viewed after the run by clicking the Run
section button, which opens to the Raw Data Plots screen.) The plots shown are bar graphs of raw
fluorescence (R) on the Y-axis versus pre-read and/or post-read data collection points on the
X-axis. For a more detailed view of the plot in an individual well, double-click on the well to open
an expanded plot for that well.

H MxPro - Mx3000P (Standalone) Plate Read / Allele Discrimination - [Allele Discrimination Plate Read Example.mxp]

File Edit Instrument Tools Options Section View ‘Window Help
e -8 03 P oE 2 B | Tl ~|  Setup ‘ Run || Analysis‘
Raw Data Plots
( I )|
Al 1 2 3 4 5 6 7 8 9 10 1 12 Select ramp/plateau:
|Ampl‘lic:atinn Data[Segment 1. Plateau ”Ll
A p— — Y-auig dizplay range
— —l = — — Mininurn:
- P
— | — — J— Maximum:
65535 7_]
£ ) Tl = —_— . Plat controls
— — [~ Consolidate plats
p| Show Plots |
—_— == Hide Plots |
E [N . Clear Selection |
F _— — —
G
H
Assays shown ‘Well types shown
TET | FAM [ | NTC Neg | FAM Neg
Double-click on a well to bring forward a real-time amplification plot. oor Closed amp Off i

Display Options for Raw Data Plots
Displaying or Hiding Dyes

The dyes or user-designated assays in use on the plate may be displayed or hidden by using the
Assays shown selection bar at the lower left-hand corner of the screen. When the button is depressed
(like FAM in the picture below), the dye's well assignments are displayed, but when the button is
released (like ROX in the picture below), the dye's well assignments are hidden from display. Note
that using this feature does not affect data collection.

Assays showm

FAbd
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Displaying or Hiding Well Type Assignments

The well types that are displayed on the plate are controlled by using the buttons in the Well Types
Shown selection bar. Any of the well type buttons may be depressed in order to display the
information for wells of the indicated type or may released to hide the information. For example, if
you want to view only the Unknown wells on the plate, depress the Unknown button and release all
other well type buttons (such as the NTC button in the example below). Note that using this
feature does not affect data collection.

izl | types shown

| Ur krnionawm

Setting the Range of the Y-axis

The minimum and maximum Y-axis values for the plots can be set using the Y-axis display range
slider controls on the command panel. By adjusting the Y-axis range, the scale can be expanded or
contracted to a scale more appropriate to the sample/dye of interest. The minimum value is

0 and the maximum value is 65535.

—r-awiz dizplay range
Flirirnuirn;

-

b airninm;

= i
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Viewing Expanded Raw Data Plots for Plate-Read Experiments

When viewing Raw Data Plots for a plate read experiment, an individual well's plot can be expanded
for a clearer picture of fluorescence readings in that well. To expand a well's plot, double-click on
the well. The plot will appear as shown:

i Fluorescence for Well A2 rz|

u
o
c
u
o
)
i)
=
=)
=
w

Pre-read Post-read

Display Options for Expanded Plots

Multiple wells can be shown (up to a maximum of 9 wells) by selecting a group of wells and then
clicking on the Show Plots button on the command panel. The commands available in the Plot
controls portion of the command panel may also be selected using the menu that appears when
right-clicking on the raw data plots plate display.

— Plot contrals
v Consolidate Plats

Show Plots

Hide Plats |

Clear Selection |

When Consolidate Plots is selected, the selected plots appear together in a single window.

¥ Fluorescence for Wells AZ, B2, C2 and D2

TTTTT

Fre-read Fost-read
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When Consolidate Plots is cleared, the selected plots appear in individual windows, in a tiled format
by default. To change the arrangement of plots to a cascade format, click Window > Cascade Plots.

A plot can be resized by dragging any side or corner with the cursor.

A plot can be moved by pressing and holding the left mouse button down in the title bar of the plot
box and dragging the plot to a different location.

Using the panel of colored buttons below the plot, an individual dye can be shown in the plot (by
depressing the corresponding color button) or hidden (by releasing the corresponding color button).

The Y-axis range displayed for the expanded plots can be adjusted using the Y-axis display range
slider controls on the command panel. The minimum value is 0 and the maximum value is 65535.

To hide a single displayed plot, click the plot's Close button Xl . To hide all plots, click Hide Plots
on the command panel. Clicking Clear Selection will clear (deselect) any highlighted wells.
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How to Analyze the Data
Analyzing the Data

To begin data analysis for an open experiment, click Analysis on the toolbar or click Section >
Analysis.

The Analysis section includes the Analysis Selection/Setup screen, and a series of different Results
screens that are appropriate to the type of experiment. Most commands available on the Analysis
Selection/Setup and Results screen command panels may be selected using the menu that appears
when right-clicking on the desired active screen area.

For general information on how to use the Analysis section of the MxPro software, see the
following topics:

Analysis Selection and Setup

Treatment of Replicates

Positive and Negative Calling

Graphs and Graph Properties

Adjusting the Threshold Fluorescence Manually

More detailed information about the specific aspects of the Analysis section for each of the
experiment types is available in the experiment-specific sections:

Quantitative PCR

Comparative Quantitation

SYBR Green
EvaGreen

Allele Discrimination/SNP's Real-Time

Molecular Beacon Melting Curve

Quantitative Plate Read

Plate Read/Allele Discrimination
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Analysis Selection/Setup

The first step in data analysis is to use the Analysis Selection/Setup screen to make selections and
provide settings that will be used for data analysis. These include:

o Selecting the wells for which collected data should be analyzed
e Choosing the plateau or ramp for which the collected data will be analyzed
e Specifying the settings that determine how data are analyzed

Note that if you wish to use the default analysis settings, you need only select the wells to analyze,
choose the data collection plateau or ramp, and click on the Results tab. The specific default settings
that are in place when the Analysis Selection/Setup screen is opened are determined by the contents
of the active default set.

Selecting the Wells to Analyze

Note Only those dyes and wells selected in the Analysis Selection/Setup screen are used by the
analysis algorithms.

To select an individual well, single click in that well.

An entire row or column of wells can be selected by clicking on the corresponding row header (A—
H) or column header (1-12). All the wells in the plate can be selected by clicking on the All button
in the upper left-hand corner of the plate.

To select a range of adjacent wells, click and hold the left mouse button down and drag the cursor
across the wells to be selected. A visible marking rectangle will appear. When all of the required
wells are included in the rectangle, release the left mouse button and the range of wells will be
selected.

To select a group of non-contiguous wells, hold down the Control key and click on each of the
wells.

To deselect a well, hold down the Control key and click on the well to be deselected. To deselect a
selected row or column, click on that row or column's header. To rapidly deselect all wells, click the
All button twice. This will select and then deselect all wells.
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Choosing the Data Collection Ramp or Plateau

Data may be viewed for any ramp or plateau that data was collected on. On the command panel, the
Select data collection ramp/plateau menu shows a list of ramps and plateaus on which data was
collected in the open experiment.

Select data collection ramp/plateau:

|.-'-‘-.m|:|lifi|:ati|:|n DratalSeament 2 Flateau 2]_‘[:\LS

o e e, el oo o o e a T I_ o

For SYBR Green, EvaGreen and Comparative Quantitation data analysis, it is necessary to select data
collection points to be used in two parts of the profile: one data set for the amplification segment of
the experiment and another data set for the dissociation curve segment.

Select data collection ramp/platead:

|.-'1‘-.mp|ifi|:ati|:|n D ata[Segment 2 Plateau E]j

|Dissu:u:iati-:un DratalSegment 3.Famp 3] ﬂ

o 14—-*&#-"—“\&?:-&#&“_,—4 ___l i
Excluding Individual Dyes from Analysis (Optional)
Include/Exclude Assays allows you to exclude individual dyes in specific wells from analysis.

Ihclude/Exclude Azzaps |

Clicking the Include/Exclude Assays button will change the display of the wells to contain
independent buttons for each dye in each well, as shown below.

A dye button which is depressed (with colored lettering) signifies that data collected for that dye in
that well will be used in analysis algorithms. A raised button (with grayed lettering) signifies that
the well/dye data will not be included in the analysis. When the Include/Exclude Assays view is first
accessed in an experiment, all buttons are depressed. To exclude a specific dye in a specific well
from analysis, release the corresponding dye button in the appropriate well.

When all dye exclusions have been specified, click the Include/Exclude Assays button again to
return to the normal Analysis Selection/Setup view.

MxPro QPCR Software 184



Specifying Data Analysis Settings
Replicates

Wells identified as replicates in Plate Setup may be treated either individually or collectively during
Analysis. Selecting Treat Individually under Replicates will cause the software to analyze each well
independently and display or report results for each well separately. Selecting Treat Collectively will
cause the software to average the data from all wells that make up a replicate set and to report a
single result for the replicate set, effectively treating the measurements as if they came from the
same well. See Treatment of Replicates in the How-To (Detailed Protocols) section for more details
on how this selection affects the reporting of results.

Replicates
" Treat individually

% Treat collectively

Algorithm Enhancements

The Algorithm enhancements settings are used to select which algorithm enhancements to apply in
the current round of analysis. Algorithm enhancements are not used in plate read or molecular
beacon melting curve experiments.

Amplification-Based Threshold

Algarithrn enhancements
¥ Amplification-based threshold

[T Adaptive bazeline
[~ Moving average

The Amplification-based threshold enhancement automatically calculates the threshold fluorescence
for each dye, based on the amplification properties of the reactions in the specific experiment. See
Analysis Term Settings-Real Time-Threshold Fluorescence for more information. To use this
enhancement, mark the Amplification-based threshold check box in the Algorithm enhancements
section. The settings that affect this calculation may be viewed or modified in the Analysis Term
Settings-Threshold Fluorescence dialog box.

Baseline-based threshold fluorescence is used for analysis when the Amplification-based threshold
check box is cleared. This threshold calculation algorithm uses user-defined settings to determine
the threshold fluorescence based on the background fluorescence in the experiment. The settings
that affect this calculation may be viewed or modified in the Analysis Term Settings-Threshold
Fluorescence dialog box.

The threshold fluorescence value may also be manually set or adjusted.
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Adaptive Baseline

Algarithrn enhancements
[~ smplification-bazed threshold
v i :

[ Moving average

The Adaptive baseline enhancement automatically calculates the best baseline for each plot
individually, thereby providing the most accurate Ct. Adaptive baseline is activated by marking the
Adaptive baseline check box in the Algorithm enhancements section.

When uniform range baseline calculations are used for analysis (by clearing the Adaptive baseline
check box), the range of cycles delimited for background correction is, by default, identical for all
amplification plots. The starting and ending cycles for calculating the baseline function are
specified in the Active Settings section of the Analysis Term Settings-Baseline Correction dialog box.

After using either baseline-correction algorithm, the start and end cycle values can be adjusted
manually for one or more amplification plots by using the Resulting Cycle Range section of the
Analysis Term Settings-Baseline Correction dialog box.

Moving Average

Algarithm enhiancements

[ Amplification-based threshold
[ Adaptive baseline

Moving average applies curve-smoothing to help reduce Ct variation by decreasing the effect of
signal noise. When this enhancement is selected, the fluorescence value for each data point in the
amplification curve represents the average of the values for a specified range of cycles (original
software settings=3 cycles) surrounding a given point.

To perform data analysis employing a moving average calculation, mark the Moving average check
box. The number of points averaged during Moving average curve-smoothing can be modified in
the Analysis Term Settings-Smoothing dialog box.

Applying a Moving average calculation reduces the resolution of the reported results. Using Moving
average curve-smoothing also increases the Ct values for a given threshold fluorescence.

Analysis Term Settings

Analysiz Term Settings

The Analysis Term Settings button opens the Analysis Term Settings dialog box, allowing adjustment
of a variety of settings that influence the way data are analyzed. Most of the basic settings
controlled by the Analysis Term Settings dialog box may be selected or deselected in the Replicates
and Algorithm Enhancements sections of the Analysis Selection/Setup control panel. However, the
Analysis Term Settings button provides convenient access to the dialog box in order to view or
change the parameters used in the calculations for a given setting selection.
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Advanced Algorithm Settings

Ady. Algonthm Settings |

The Adv. Algorithm Settings button opens a dialog box that lists options for the Read statistic.

Advanced Algorithm Settings @

Read statigtic
" Miniroum
* Average

" M asirmurm

" Last endpoint Defaults |
QK | Cancel |

The Mx3000P/Mx3005P instrument may be set up to take more than one fluorescence reading for
each reported measurement at each cycle in a real-time experiment or at each plate read. The
number of readings per collection point is specified during Thermal Profile Setup for real-time
experiments and using the Set Read Properties dialog box for plate read experiments. The Read
statistic setting allows specification of how the multiple data readings will be analyzed.

Selecting Minimum will cause the software to use the lowest value collected for each well and dye
combination in each cycle or each plate read. Selecting Average will cause the software to use the
average (mean) of the values collected for each well and dye combination in each cycle or each
plate read. Selecting Maximum will cause the software to use the highest value collected for each
well and dye combination in each cycle or each plate read. Selecting Last endpoint will cause the
software to use the last data point collected for each well and dye combination in each cycle or each
plate read.

See Preferences-Defaults for information about the use of the Defaults menu and the application of
defaults sets to the settings specified in this dialog box.

Adding Analysis Comments

The Analysis comments box is a field for typing any comments to be saved with the experiment.
When printing from the Analysis Selection/Setup screen, these comments will appear on the
printout.

Analyziz comments:

MxPro QPCR Software 187



Treatment of Replicates

Replicate wells can be identified by assigning the same replicate symbol to a group of wells during
Plate Setup. Wells that are identified as replicates can then be treated collectively during Analysis.
When Treat collectively is selected in the Analysis Selection/Setup screen, fluorescence values for all
wells that are identified with the same replicate symbol are averaged, so that the results for all wells
with the same replicate number will be identical. When Treat individually is selected, fluorescence
values for all wells are analyzed and reported independently, regardless of any replicate set
assignments that had been made in Plate Setup.

Replicates
i~ Treat individually

* Treat collectively

Collective Treatment of Replicates in Real-Time Experiments

When the Treat Collectively option is selected in real-time experiments, fluorescence data from all
wells with the same replicate number is averaged cycle-by-cycle. Hence, a single amplification plot
or dissociation curve is produced for each replicate set. In addition, a single Ct value (and any other
value derived from the fluorescence data) is reported for the replicate set on all of the analysis
screens. These values are calculated from the averaged amplification plot.

Collective Treatment of Replicates in Plate Read Experiments

When the Treat Collectively option is selected in plate read experiments, the fluorescence data
reading from all wells with the same replicate number is averaged for each dye. Hence, all members
of the set will have the same value (the average value of all set members) reported on the Plate
Sample Values screen and will have a single value reported in a Text Report.

On the Final Call Results screen, the averaged value for each Unknown replicate set is compared to
the averaged value for the Control replicate set. If the average for an unknown set is statistically
higher (based on p-values) than the average of the control wells, all members of the replicate set are
called '+'. The user-specified confidence level in the Analysis Term Settings dialog box determines
how high the p-value must be to yield a "+" final call.

MxPro QPCR Software 188



Positive and Negative Calling

Real-Time Experiments

In real-time experiments, calling in Final Call Results is based on Ct values that are derived from
either baseline-corrected raw fluorescence or baseline-corrected, normalized raw fluorescence. If
the derived Ct is less than the last cycle for which data was collected, a positive call is returned. If
the Ct is greater than or equal to the last cycle for which data was collected, a negative call is
returned. A plus sign (+) signifies that product accumulation was detected, while a minus sign
(-) signifies a failure to detect product accumulation.

Plate Read Experiments

In plate read experiments, calling in Final Call Results is based on comparing the experimentally
determined p-value (probability value) for each dye in each well to the user-defined Confidence
level for calls. The Confidence level for calls stipulates the minimum p-value required (the minimum
confidence that amplification did occur in the well) for a positive call to be issued.

The p-value of a dye in a well is the probability that the amount of sample in that well differs from
the amount of sample in the controls. For example, a p-value for an Unknown well of 99% means
that 1% of the time, a measurement of a sample identical to the control wells will produce a value at
least as great as the actual measurement collected for the Unknown well. In other words, the chance
of a false positive is 1%. Thus, assuming that the only cause of false positives is measurement error,
the confidence that amplification did occur is 99%.

Presuming the user-defined Confidence level for calls setting is 99%, a positive call (+) for an
Unknown well means that at most 1% of the time a measurement of sample identical to the control
wells will produce a value as great as the actual measurement collected for the Unknown well.

Conversely, a negative call (=) in an Unknown well (with a Confidence level for calls setting of
99%) means the chance that measurement of a sample identical to the control wells would produce
a value at least as great as the actual measurement in the Unknown well is greater than 1%. Hence,
there is less than 99% confidence that amplification occurred, assuming no other sources of
experimental error.

Set the confidence level for making final calls in the Analysis Term Settings-Plate Read dialog box.

The Text Report screen for plate-read experiments reports the p-value for each dye in each well,
which is the probability that the actual measurement of the dye in the well differs from the
measurements of the dye in the control wells. Other Results screens report only the Final Call
(+ or-).

Note I[n order for the MxPro software to calculate p-values for positive or negative calling in
Unknown wells, the plate read experiment must include at least three NTC or dye-specific
negative control wells for each dye.
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Graphs and Graph Properties
The properties of graphs displayed on Results screens may be customized using two methods:

1) Graph toolbar buttons at the left perimeter of the graph (populate the toolbar by clicking on

the Customize Toolbar icon ﬂ )

2) Graph Properties dialog box (accessed by double-clicking anywhere in the graph)
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Using the Graph Toolbar

The graph toolbar provides button shortcuts for customizing the display of graphs on Results

screens. When a graph Results screen is first opened, the Customize Toolbar button E (only)
appears at the top left corner of the graph. Click this icon to open the Customize Toolbar dialog,
which allows you to add a custom selection of buttons to the toolbar. In this dialog, mark the
desired check boxes on the toolbar button list for the open experiment and then click OK. Functions
of certain toolbar buttons are discussed individually below.

Customize Toolbar E|

Select toolbar button size
" Srnall (" Mediurn * Large

Select toolbar buttons tao display

Toolbar button list

O chart Properties

O edit Background Color

futomatic ¥ Axis Limits

futomatic ¥ Axis Limits

Orienkation x Axis

Orienkation ¥ Axis

Oscale x axis

O scale v axis

Show Plok Markers

Show Legend

Legend Positions

Ostvie

O Export ko Excel Format 1 - Yertically Grouped by Plat
O Export ta Excel Format 2 - Horizontally Grouped by Flot
O Export to Text Format 1 - Yertically Grouped by Plok
CExport ko Text Format 2 - Harizontally Grouped by Plot
CExport ko %ML Format 1 - wertically Grouped by Plot
O Export ko %ML Format 2 - Horizontally Grouped by Plok
D Export to PowerPoint

O Export ko Image Fils

Select Al ‘ Select Maone |

QK | Cancel |

Note that some of the selected toolbar buttons may not be visible on screen and active unless certain
conditions are met. For example, the Legend Positions button is inactive (not displayed) unless the
legend is shown on the graph. Similarly, the Style button is active only on Relative Quantity Chart
screens.
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Using the Graph Properties Dialog Box

The Graph Properties dialog box allows you to customize several of the features of graphs displayed
on Results screens. To access this dialog box, double-click anywhere in the graph or click the Chart

Properties toolbar button.

Graph Properties E|

Graph title: |.-’-‘«mp|ificati0n Platz

¥ awxiz [affects all charts]

Orientation Scale
Mir SettoDefault| | 2 o & Linear
e SettoDefaut| | © HiLa £" Log

v Use Automatic Limnits

" awiz [affects all charts)

. Orientation Scale
Fdin Set to Default & Lo Hi & Linear
(e Set to Defaut| | © Hi-> Lo £ Log

W se Automatic Limits

Legend Legend position Blgd color

f+ 0ff o - S =
" 0On o (+ Edit '
Plat markers, —#-txis Label

" Shaow ~

&+ Hide i

ar. | Canicel

Graph Title

The Graph Title is displayed above the graph on the Results screen. To change the title, type the
desired title text in the Graph title field of the Graph Properties dialog box.

Note [n multiple experiment analysis projects, the graph titles in the Project Results screens
cannot be changed because the titles are determined by the Data view type. For more
information on using the Graph Properties dialog box in Project Results, see Graph Properties
in Project Results.

X-Axis and Y-Axis Controls

The X- (horizontal) and Y- (vertical) axis properties may be customized from the Graph Properties
dialog box. By default, the limits of both axes are determined automatically. To change the limits,
clear the Use Automatic Limits check box, and then type the desired values into the Min and Max
fields for the axis. The Orientation and Scale of either axis may also be changed using the options
provided.

Axis properties may also be modified using the corresponding graph toolbar buttons.

1
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Background Color

To change the background color for the graph, click Edit in the Bkgd color box. For Help with
selecting or defining colors, see Preferences-Color in the Options Menu section.

The background color may also be modified using the corresponding toolbar button.

~

Style

The options under Style are available only from the Relative Quantity Chart screen of Comparative
Quantitation experiments. When available, you can select a display graphic of either a Bar chart or a
line Plot using the corresponding options.

The Style of a Relative Quantity Chart screen may also be changed using the corresponding toolbar
buttons.

T

X-Axis Label

The options under X-Axis Label are available only from the Relative Quantity Chart screen of
Comparative Quantitation experiments. When available, you can specify whether well labels for the
x-axis of the chart should include Replicate numbers or Well Names.

Plot Markers

To view curves as solid lines without plot markers, select the Hide option under Plot markers. To
restore the markers, select the Show option.

The plot markers may also be shown or hidden using the corresponding toolbar buttons.

= -
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Legend

To show the legend for the graph, select the On option under Legend in the Graph Properties dialog
box. Select the desired position of the legend, relative to the graph, by using the options under
Legend Position. (If the legend is Off, Legend Position choices will not be available.) In the image
below, the legend is turned On and positioned at Right. For information on changing the properties
of elements listed in the legend, see Legend Properties, below.

|
4

—#—  Repl. 1,
—&—  Repl. 2,
—&— Repl. 3,
—#—  Repl 4,
—#%—  Repl. 5,
—%—— Repl. G,
—+HB— Repl. 7.

Repl. &,
—#— Repl. 9,
—&— Repl. 10, BAX
—%—  Repl. 11, BAX
—#—  Repl. 12, BAX
—8—  Repl 13, BAx
—#&—  Repl. 14, BAx

To hide the legend for the graph, select the Off option under Legend. This setting allows a full-sized
display of the graph.

The legend may also be shown or hidden and positioned using the corresponding toolbar buttons.

E """ The Legend Position button is displayed and active only when the legend is shown.
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Legend Properties

The text for each individual legend entry may be edited directly in the graph legend by clicking on
the text of interest to open an editable text box.

Additional modifications to the appearance of the legend entries may be made using the Legend
Properties dialog box, accessed by double-clicking on an entry in the legend.

Plot f Legend Properties E|

Plot colors based on
" Azsay ™ Beplicate © wWelltype © wel name

Legend entry properties

Legend text: |k SO EALE)

- Edit Curve Color

Foirt style
e mae*cOrYXav

[ Beset all marual changes

k. | Cancel

To change the basis used for assigning plot colors, use the options under Plot colors based on. For
example, if you want to distinguish between plots for different well types by color, select the Well
type option. This will cause the curves for all wells with the same well type to be shown in the same
color. In addition, making this selection will cause the Well type for each plot to be listed first in the
identifying text in the legend.

Legend Entry Properties

The selections made in the Legend entry properties segment of the dialog control a single entry
(plot) on the graph. Make adjustments to the properties of an individual plot by double-clicking on
the specific plot entry in the legend.

To change the text used to identify the plot, type the desired text into the Legend text box.
(Alternatively, the text for each individual legend entry may be edited directly on the graph results
screen by clicking on the legend text of interest to open an editable text box.)

To change the curve color, click Edit Curve Color. The Color dialog box opens to allow specification
of a new color.

To change the plot markers for the curve, select the desired marker shape under Point style.
Reset All Manual Changes

To reset all curves to their original appearance after editing the legend text, point style, or curve
color, mark the Reset all manual changes check box and then click OK. Note that executing this
option restores the original appearance of all legend entries, not just the legend entry that is
currently available for editing in the Legend entry properties segment.
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Adjusting the Threshold Fluorescence Manually

The threshold fluorescence level, used to derive Ct values, is automatically determined by the
MxPro software using one of several algorithms based on selections made during Analysis
Selection/Setup.

The MxPro software also allows you to manually assign a threshold fluorescence value during
Analysis. On an Amplification Plot screen, the Threshold Fluorescence value for each dye is listed on
the command panel and is marked on the graph by a horizontal line. (Note that if a dye is hidden
using the Assays shown controls or if the check box next to the dye is cleared, the line
corresponding to threshold fluorescence for that dye will not be shown on the graph.)

Either of the procedures listed below may be used to manually change the threshold fluorescence
value used for Ct calculation:

e Position the mouse over the appropriate threshold fluorescence indicator line on the graph.
The cursor becomes a vertical arrow. Click on the line, and holding down the left mouse
button, drag the line to the desired position. The corresponding numerical value on the
command panel will also change.

e Type a new threshold fluorescence value into the box adjacent to the dye of interest in the
command panel by typing the desired value or by using the spin controls to make
incremental changes. The position of the corresponding horizontal line will change on the
graph.
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To reset the threshold fluorescence value for a dye to the value calculated automatically by the
MxPro software, click the Recale button adjacent to the dye of interest. Threshold fluorescence for
each dye is managed independently; to reset all dyes, click the Recalc button for each dye.

Threshold fluorescence
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o R
o [ s
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The Threshold fluorescence value may be locked for a given dye/assay by clicking on the lock icon.
When locked, the Threshold fluorescence value is fixed, and will not be recalculated when changes
are made to the included well/dye dataset or analysis algorithms.

Threzhald fluorescence

W 5 E| %
W HEx  |987.156 E|; " Recalc

|_ i

i
=|

-

M
=|

-

Jui

If Threshold fluorescence value has been locked, as indicated by the closed-lock icon, then the
functions related to manually changing the threshold are disabled. The Threshold fluorescence value
may be unlocked for a given dye/assay by clicking on the closed-lock icon, restoring it to an open-
lock state.
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Mx3000P and Mx3005P System
Experiments: Quantitative PCR

The Quantitative PCR Experiment Type

Note The MxPro software includes the experiment type Quantitative PCR, which refers to a specific
assay type in which fluorogenic oligonucleotide probes are used to quantitate target levels by
way of a standard curve. Other specific experiments which fall under the general usage of the
term quantitative PCR, using different detection chemistries or analysis methods, are featured
in other experiment types.

The Quantitative PCR experiment type uses a standard curve to accurately quantitate the amount of
target present in Unknown samples using a fluorescence-labeled probe for detection. This method is
sometimes referred to as absolute quantitation or as standard-curve quantitation in the literature.

In Quantitative PCR experiments, the instrument detects the fluorescence of one or more
fluorophores during each cycle of the thermal cycling process and a Fluorescence value is reported
for each fluorophore at each cycle. Fluorescence readings are generally acquired in the annealing
stage of thermal cycling. Results are typically displayed in an Amplification plot, which reflects the
change in fluorescence during cycling.

The initial copy numbers of RNA or DNA targets can be quantified using real-time PCR analysis
based on threshold cycle (Ct) determinations. The Ct is defined as the cycle at which a statistically-
significant increase in fluorescence (above background signal contributed by the fluorescence-
labeled oligonucleotides within the PCR reaction) is detected. The threshold cycle is inversely
proportional to the log of the initial copy number. In other words, the more template that is present
initially, the fewer the number of cycles required for the fluorescence signal to be detectable above
background. The MxPro software offers both automatic and manual methods for determination of
the Threshold fluorescence level that is used to determine Ct values.

Typical Quantitative PCR experiments use a Standard curve to quantitate the amount of target
present in an Unknown sample. In this method, a series of Standards, containing a dilution series of
a known amount of target, are amplified to generate a curve that relates the initial quantity of the
specific target in the Standard sample to the Ct. The standard curve is then used to derive the Initial
template quantity in Unknown wells based on their Ct values.

It is also possible to perform some forms of relative quantitation using Quantitative PCR
experiments. In one common form, a relative standard curve is generated using a dilution series of a
reference sample without knowledge of the absolute amount of the specific target in the Standard
wells.

Multiplexing Quantitative PCR Experiments

When using the Mx3000P/Mx3005P system, fluorescence readings may be taken for each sample
using up to four/five different detection paths that are assigned to detect four/five specific dyes (in
the Optics Configuration dialog box of the MxPro software). In this way, samples may be
multiplexed for quantitation of multiple targets in the same well, by using spectrally-distinct dyes to
detect each target. Each well/dye combination is reported separately on amplification plots and
other results displays.
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Quantitative PCR Plate Setup

In the Setup section of the software, open the Plate Setup screen. Shown below is a typical plate
setup for Quantitative PCR.

H MxPro - Mx3000P (Standalone) Quantitative PCR - [New Experiment.mxp*] E|[E|g|
File Edit Instrument Tools Options Section View Window Help
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The MxPro software features several shortcuts to expedite plate setup including the ability to Import
an existing setup, to use a Default setup, and to rapidly specify collection of data for all dyes in all
wells by using Quick Setup.

Plate Setup is accomplished using the selection boxes and commands on the command panel at the
right of the screen. The command panel is designed to be followed in a top-to-bottom order,
beginning with Well type assignment. All other selections are unavailable until after Well type has
been assigned.
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Select the well(s) to be assigned using the mouse then assign the well(s) by using the Well type
menu on the command panel. The well types available in a Quantitative PCR experiment are
described in the table below.

Negative Control

Well Type Description

Unknown Contains a complete reaction mixture including a test template that
contains an unknown amount of the specific target.

Buffer Contains only buffer, used to monitor the background fluorescence
attributable to the buffer.

NAC No amplification control; contains all reaction components except DNA
polymerase.

NPC No probe control; contains all reaction components except the
fluorescence-labeled probe.

NTC No template control; contains all reaction components except the template
nucleic acid.

Standard Contains a complete reaction mixture including a known concentration of
target nucleic acid. Used to generate a standard curve, which is then used
to relate the threshold cycle (Ct) to initial template quantity in Unknown
wells.

No RT No reverse transcriptase control; contains all QRT-PCR reaction
components except reverse transcriptase.

Not in Use Optional designation for wells that are not in use. It is not necessary to
define any unused wells. This well type is equivalent to an unassigned
well.

Dye-specific Contains all reaction components except the template or target sequence

detected with the specified dye. Negative control well types available
correspond to the dyes defined in Optics Configuration. This well type
assignment is rarely used in Quantitative PCR experiments. (Most QPCR
experiments will use the NTC well type assignment for reactions lacking
template.)

Dye-specific
Positive Control

Contains all reaction components including template known to be positive
for the target sequence that is detected with the specified dye. Positive
control well types available correspond to the dyes defined in Optics
Configuration. This well type assignment, which qualitatively designates a
positive signal for the target without specifying the absolute amount, is
rarely used in QPCR experiments. (Most QPCR experiments will include

Standard wells with known amounts of target.)

A well name may be assigned to the selected well(s) by right-clicking on the selected well(s) and
then selecting Well Information (double-clicking on a single well will also allow you to assign a

well name). Well names may be displayed in wells of the Plate Setup screen, in place of Well Type,

by clicking the Show Well Names button on the command panel. The Show Well Names button
must be released to allow Well Type assignment in the remaining wells of the plate.
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After assigning the Well type to the selected well(s), mark the dyes for which data should be
collected in the wells using the Collect fluorescence data check boxes.
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Once the well type and dye(s) are assigned, an assay name can be assigned to each dye position in
the selected wells. To begin assay assignment, click Assign Assay Names on the control panel to
open the Well Information dialog box. After assignment, the assay name will appear in the wells of
the Plate Setup screen in place of the dye name.

If you are using a passive reference dye in the selected well(s) select the dye from the Reference dye
menu. If all sample wells on the plate will contain the same passive reference dye, depress the All
wells button.

If the selected well(s) is a Standard, for each dye for which standard curve data will be collected,
specify the amount of template. To do this, first select the dye from the Standard quantity drop-
down menu. Next, in the field just to the right of the drop-down menu, type the quantity of template
added to the selected well(s) as a decimal number (for example, 400 or 1.234). Select the units for
the quantity in the Standard units menu. Instead of assigning quantities to wells on an individual
basis, it is also possible to assign standard quantities to Standard wells sequentially using the Auto-
Increment feature.
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Assign the replicate set number to the selected well(s) by using the Replicate symbol menu. Instead
of assigning replicate numbers to wells on an individual basis, it is also possible to assign replicates
sequentially using the Auto-Increment feature.
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Once plate setup is complete, click Next to proceed to the Thermal Profile Setup screen.

MxPro QPCR Software 201



Quantitative PCR Thermal Profile Setup

When the Thermal Profile Setup tab is selected in a new Quantitative PCR experiment, a default
thermal profile opens. When performing setup in Standard mode, the default profile is
preconfigured for typical QPCR and QRT-PCR protocols with commonly-used cycling parameters
(applicable for many primer/template/enzyme systems).The default thermal profile should be
modified to the specific requirements of the new experiment, as discussed below.

% MxPro - Mx3000P (Standalone) Quantitative PCR - [New Experiment.mxp*]
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To change the default profile for the new experiment in Standard mode, first make any necessary
modifications to the basic structure using the buttons on the command panel.

e [f'this is an QRT-PCR Experiment, click 2 Plateaus to add an RT step only, or click
3 Plateaus to add an RT-primer binding step plus an RT step

e [fthis experiment will be performed using a two-step amplification protocol (combined
annealing/extension steps), click Normal 2 Step for a conventional cycling protocol or click
Fast 2 Step for a fast-cycling protocol
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If necessary, adjust the parameters for any of the individual plateaus, ramps, or segments by double-
clicking on the relevant profile element. In particular, ensure that the temperature setting for the
annealing plateau and the duration of the extension plateau in Segment 2 are appropriate for the
primer/target used in the current experiment.

Data are collected at the end of each annealing plateau in the default thermal profile. These
collection settings are suitable for a typical Quantitative PCR experiment. See Data Collection for
more information on data collection options.

Note that the profile shown in the figure above is the default thermal profile for Quantitative PCR
when using the software's Original Settings. (If you are using a user-defined default set, a different
default thermal profile may appear when the Thermal Profile Setup screen is opened. See
Preferences-Defaults for more information about the use and management of Defaults.)

It is also possible to set up a profile in Custom mode (without preconfigured protocols) or to Import
the thermal profile from an existing experiment into the new experiment. See Thermal Profile Setup
under How-To (Detailed Protocols) for more information.
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Quantitative PCR Data Analysis
Analysis Setup

On the Analysis Selection/Setup screen:
1. Select the wells to be included in the analysis.
2. Select the data collection ramp/plateau from which data should be analyzed.
3. Specify the desired analysis settings on the command panel.
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See Analysis Selection and Setup for more detailed instructions on using the features on this screen.
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When all selections and settings are made, click the Results tab. One of several available results
screens will appear. Use the options under Area to analyze to navigate to different analysis screens.
The following screens are available for Quantitative PCR analysis:

Amplification Plots

Plate Sample Values

Standard Curve

Initial Template Quantity
Dual Color Scatter Plot

Text Report
Consolidated Reports
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Quantitative PCR Amplification Plots

The Amplification plots screen, accessed through the Results tab, shows a plot of cycles versus
fluorescence for an individual collection point on which data are gathered. Select the collection
point for which data will be analyzed using the Analysis Selection/Setup screen.
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Analysis Options
Fluorescence Data Type Plotted

Select the type of fluorescence data to be plotted from the Fluorescence menu on the command
panel. Available fluorescence data types are: R (raw fluorescence), dR (baseline-corrected raw
fluorescence), Rn (normalized fluorescence), and dRn (baseline-corrected normalized fluorescence).

Threshold Fluorescence

When basing plots on baseline-corrected fluorescence (dR or on dRn), the Threshold fluorescence
value for each dye is listed on the command panel and is marked on the graph by a horizontal line.
(Note that if a dye is hidden using the Assays shown controls or if the check box next to the dye is
cleared, the line corresponding to threshold fluorescence for that dye will not be shown on the

graph.)

MxPro QPCR Software 206



Threshold fluorescence is calculated by the MxPro software according to the settings provided in
Analysis Term Settings. If desired, the threshold fluorescence may be adjusted manually.
(To restore the software-calculated values, click Recalc). Manually-selected Threshold fluorescence

values may be locked by clicking the lock icon = corresponding to a particular dye. When locked,
the Threshold fluorescence value is fixed, and will not be recalculated when changes are made to
analysis algorithms or to the included well/dye dataset (e.g., by excluding specific well/assay data
points from analysis).

Only five threshold values can be displayed at one time. If more than five assays names have been
assigned on the same plate, the thresholds can only be adjusted by selecting wells containing no
more than five assays in total at one time.

Baseline correction is required to establish a threshold fluorescence. Thus selections related to
threshold fluorescence are unavailable for R or Rn data plots.

Last Cycle Setting

The Last cycle setting specifies the cycle from which the final (last) fluorescence values will be
reported in the Text Report and Plate Sample Values screens. The position of the last cycle is marked
on the graph with a solid vertical line.

This setting also affects the way Ct values are reported on other Results screens. While the Last cycle
is not directly used to determine Ct, any wells with Ct values greater than the Last cycle value will
be designated as No Ct in screens that display Ct.

Excluding Well/Dye Data from Analysis

To exclude the curve for one or more specific well/dye combinations from analysis, use either of the
following two methods. (Disabling a particular well/dye combination requires a replicate treatment
setting of Treat individually, specified on the Analysis Selection/Setup screen.)
e From the list under Select amplification plots to display, click the curve(s) to be excluded and
then click Disable Assays.

e Double-click on any data point on the plot to be excluded. This action will exclude the entire
data set for the well/dye corresponding to the plot.

To restore a plot that was disabled using either of these methods, go to the Analysis Selection/Setup
screen, click on Include/Exclude Assays, and then press the button corresponding to the specific
dye/well combination, restoring the button to a depressed state.
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Display Options

To restrict the plots shown to a subset of the well/dye combinations, use the Select amplification
plots to display list near the bottom of the command panel. You may display a single plot or any
subset of plots by clicking the desired plots on the list. (While selecting plots by clicking, use the
Shift key to select a contiguous group or the Ctrl key to select a non-contiguous group.)

To display information about a specific data point on the plots, place the cursor over the point of
interest. (Note that Display tooltips must be selected on the Display tab of the Preferences dialog box
in order for the well information to be displayed.)

The Graph Properties dialog box, accessed by double-clicking on the graph, controls several display
features including whether the Legend and Plot Markers are displayed or hidden. See Graphs and
Graph Properties for more information.

Selecting Show Standard Curve will display the Standard Curve and its plot legend below the
Amplification Plot.
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Quantitative PCR Plate Sample Values

The Plate Sample Values screen displays fluorescence values or Ct values for the sampled wells in a
plate format.

In each well with a well type assigned, the following information is shown:
e Well type, or well name (if Show Well Names selected in Plate Setup)
o Either the fluorescence or the Ct value for each dye for which data was collected
e Replicate symbol, if used (when replicates are treated collectively, the replicate symbol is
underlined)
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© Fluorescence
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Analysis Options

Display the Values for Fluorescence or Ct

Under Display the values for, specify the form of the data to be displayed by selecting either the
Fluorescence option or the Ct using option. You will also need to specify the type of fluorescence
data to be either displayed or used in calculations by selecting a data type from the drop-down menu
below the selected option. Refer to the tables below for descriptions of the fluorescence data type
abbreviations in the menus.

When displaying Fluorescence values, the following fluorescence data types are available:

Data Type How Calculated

R Last final fluorescence

dR Last final fluorescence minus the initial fluorescence

Rn Last normalized final fluorescence

dRn Last normalized final fluorescence minus the normalized initial fluorescence
R Last/R First final fluorescence divided by the initial fluorescence
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When displaying Ct values, Ct calculations may be based on the following fluorescence data types:

Data Type How Calculated

dR baseline-corrected fluorescence

dRn baseline-corrected normalized fluorescence
Last Cycle

The Last cycle setting specifies the cycle from which the fluorescence values will be reported. By
default, the cycle shown is the last cycle of the segment being analyzed.

The Last cycle setting also affects the reporting of Ct. Any wells having Ct values greater than the
Last cycle value will be reported as No Ct.
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Quantitative PCR Standard Curve

The Standard Curve is a plot of the log of the initial template quantity in the Standard wells (X-
axis), versus the Ct (threshold cycle). A least mean squares curve fitting algorithm is used to
generate the standard curves displayed. Curves are displayed for each dye for which data was
collected in Standard wells. Unknown wells selected during Analysis Selection/Setup are also
plotted on the standard curve (using a different data point marker) based on their measured Ct
values.

Initial template quanity calculatos
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Interpolated gy
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If less than two Standard wells were selected in Analysis Selection/Setup, no data will be plotted on
this chart.

Analysis Options
Fluorescence Data Type for Ct Determinations

Select the type of fluorescence data to be used for Ct determinations from the Ct based on menu on
the command panel. Available fluorescence data types are: dR (baseline-corrected raw
fluorescence), and dRn (baseline-corrected normalized fluorescence).

Ct based on:

dRin j

dh
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Confidence Interval

The

confidence interval for each standard curve may be displayed by selecting the Show confidence

interval check box. The resulting graph shows the confidence limits as hashed lines. The lines show
the range of Initial Quantity values at a particular Ct that cannot be statistically distinguished from
the fit line with more certainty than the confidence level (Level %) selected. The width of the
confidence interval is an indicator of the quality of the fit of the data to the standard curve.
Confidence interval calculations require a Replicates setting of Treat individually. Confidence level
values may be exported to an Excel file, a text file or an XML file by using the Export Chart Data
commands on the File menu.
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Threshold Fluorescence

The Threshold fluorescence value for each dye or assay name, as calculated by the MxPro software
according to the settings provided in Analysis Term Settings, is listed on the command panel. If
desired, the threshold fluorescence for a given dye may be adjusted manually by typing or selecting
a new value in the spin control box for the dye. (To restore the software-calculated values, click
Recalc). Threshold fluorescence values may be locked on the Amplification Plots screen. When
locked, a Threshold fluorescence value cannot be adjusted on the Standard Curve screen.

Only five threshold values can be displayed at one time. If more than five assays names have been
assigned on the same plate, the thresholds can only be adjusted by selecting wells containing no
more than five assays in total at one time.
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Excluding Well/Dye Data from Analysis

To exclude a specific well/dye data point from analysis, double click on the data point on the chart.
Disabling a particular well/dye combination requires a replicate treatment setting of Treat
individually, specified on the Analysis Selection/Setup screen. To restore an excluded data point, go
to the Analysis Selection/Setup screen, click on Include/Exclude Assays, and then press the button
corresponding to the specific dye/well combination, restoring the button to a depressed state.
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Display Options

To display information about a specific data point on the plots, place the cursor over the point of
interest to display the following information: well location, replicate number, dye name or assay
name, well type, the initial template quantity and the Ct.

b_;_ 04, Replicate 7, GAPDH, Standar
Initial Termplate Gy : 5.000=+003
*7 " Threshold Cycle, G ;28.40

If the well is a Standard, the initial template quantity is the amount assigned to the well during plate
setup. If the well is an Unknown, the initial template quantity is the interpolated amount based on
the standard curve.

Note If Display tooltips is cleared (deselected) on the Display tab of the Preferences dialog box, this
well information will not be displayed.

The Graph Properties dialog box, accessed by double-clicking on the graph, controls several display
features including whether the Legend is displayed or hidden. See Graphs and Graph Properties for
more information.

Selecting Show Amplification Plots will display the Amplification Plots below the Standard Curve.
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Interpretation and Use of Curve Attributes
RSq Value, Slope, and Amplification Efficiency

The graph legend displays information about each curve plotted. (If no legend is displayed on the
screen, open the Graph Properties dialog box by double-clicking on the graph, and then select the
On option under Legend.) Besides correlating plot markers with dyes and well types, the legend
displays the R Squared (RSq) value and the equation for the line [y = m*log(x) + b, where m is the
slope of the line]. The amplification efficiency (Eff.), calculated from the slope, is also displayed.

Log fitvalues

0, Eff. = 94 4%

The RSq value is an indicator of the quality of the fit of the standard curve to the Standard data
points plotted. The value will always be between 0 and 1. The closer the value is to 1, the better the
fit of the line.

The slope of the curve is directly related to the average amplification efficiency throughout the
cycling reaction. The equation that relates the slope to amplification efficiency is:

PCR Efficiency = 10" — ]

where PCR Efficiency corresponds to the proportion of template molecules that are doubled every
cycle. From this equation it follows that a reaction with 100% efficiency will result in a slope of —
3.322.

Initial Template Quantity Calculator

To use the displayed standard curve to calculate an interpolated quantity of template in another
sample from the run based on the Ct determined for the sample, choose the dye from the Select
assay drop-down menu, then type a value into the Ct field. The software will calculate and display
the interpolated initial template quantity (Interpolated qty). Note that initial template quantities are
automatically determined, based on the standard curves, for all Unknowns in the same experiment,
and these results may be viewed on the Initial Template Quantity screen.

Imitial template quantity calculator
Select assay: |EY5 j Ct: |

|nterpalated gty |
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Amplification Efficiency Calculator

In the Amplification efficiency calculator, either type a slope value into the Slope field or type an
amplification efficiency value (as a percentage) into the Eff. field to convert between values. The
conversion calculation is based on the following equation:

PCR Efficiency = 10" — ]

Amplification efficiency calculatar

Slope: Eff. [%]:
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Quantitative PCR Initial Template Quantity

The Initial Template Quantity screen displays interpolated quantities of template added to Unknown
wells before thermal cycling in a plate format.

In each well with a well type assigned, the following information is shown:

e Well type, or well name (if Show Well Names selected in Plate Setup)

o Initial template quantity (for Unknowns, the value interpolated from the standard curve
based on the Ct calculated for the Unknown; for Standards, the amounts entered during plate
setup)

e Replicate symbol, if used (when replicates are treated collectively, the replicate symbol is
underlined)

If less than two Standard wells were selected in Analysis Selection/Setup, a standard curve cannot be
plotted and an error message will appear in place of results in the Unknown wells.

Area to analyze
" Amplification plots
" Plate sample values

" Dual color scatter plo.t"
7 Teut repont

" Consolidated reparts

Interpolated template quantity bazed on:

|4R [~

Analysis Options

Fluorescence Data Type for Ct Determinations

Select the type of fluorescence data to be used to calculate the Ct values to be used for interpolation
from the Interpolated template quantity based on menu on the command panel. Available
fluorescence data types are: dR (baseline-corrected raw fluorescence), and dRn (baseline-corrected
normalized fluorescence).
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Quantitative PCR Dual Color Scatter Plot

The Dual Color Scatter Plot screen is useful to compare the amplification properties of two different
targets (represented by two different dyes) in the same well. In Quantitative PCR experiments, this
plot is typically used to assess the suitability of a specific control target by displaying any
correlation between the amplification of a gene of interest and the amplification of the control
target.

Area to analyze

Dual Color Scatter Plot (. Emeifiation plos
late zample values

" Standard curve

™ Initial template quattity

* Duwal colar scatter plat

[
=

" Text report
" Conzolidated reports

Last cycle; |40 EI:

=
&

[
=

% i : ¥ amiz: LS hd
I,C': 2 Replicate 27
Ct: (17.95, 22 25) -
g ' amis: hd
o
.% n Display the values for
= ™ Fluorescence
o | =
+ Ctusing
IR =l

Ct (using dR) for C¥5

Each plotted point represents the coordinates of either the fluorescence values or threshold cycle
(Ct) values for two dyes in a single well. For example, the X-axis may correspond to Cy5 Ct while
the Y-axis corresponds to FAM Ct and the plotted point (X,y) corresponds to the coordinates
describing the two Ct values determined for a given well. The positions of the plotted points provide
a convenient indicator of whether the control target quantity is uniform or variable across samples.

Analysis Options

Dye Selection

Specify the dye for which data will be plotted on each axis by selecting the dyes of interest from the
X axis and Y axis menus on the command panel. Any two dyes assigned during Plate Setup may be
specified.

Last cycle; |40 EI

# ans: LY il
Y axis: R &

A well will not be included in the scatter plot if the two dyes selected for the plot are not assigned to
that well. An error message similar to the example shown below will appear if wells selected during
Analysis Selection/Setup cannot be displayed.
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Some of the selected wells have not been displayed.
g of 18 did not have both dyes selected for analysis

Plot the Values for Fluorescence or Ct

Under Display the values for, specify the form of the data to be plotted by selecting either the
Fluorescence option or the Ct using option. For either of these options, you will need to specify the
type of fluorescence data to be used in the analysis by selecting a data type from the drop-down
menu below the selected option. Refer to the tables below for descriptions of the fluorescence data
type abbreviations in the menus.

When plotting Fluorescence values, the following fluorescence data types are available:

Data Type How Calculated

R Last final fluorescence

dR Last final fluorescence minus the initial fluorescence

Rn Last normalized final fluorescence

dRn Last normalized final fluorescence minus the normalized initial
fluorescence

R Last/R First final fluorescence divided by the initial fluorescence

When plotting Ct values, Ct calculations may be based on the following fluorescence data types:

Data Type How Calculated
dR baseline-corrected fluorescence
dRn baseline-corrected normalized fluorescence

Note that if no reference dye has been assigned to the wells and dRn, Rn Last or dRn Last is selected,
a message like the following will appear below the graph:

=ome of the selected wells have not been displayed.
4 of 18 did not have both dyes selected for analysis
4 of 18 did not have a reference dye specified
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Last Cycle Setting

The Last cycle setting specifies the cycle from which the fluorescence values will be plotted if
Fluorescence is selected under Display the values for. By default, the cycle shown is the last cycle of
the segment being analyzed.

This setting also affects the way Ct values are reported on this and other Results screens. While the
Last cycle is not directly used to determine Ct, any wells with Ct values greater than the Last cycle
value will be plotted with a Ct value corresponding to the last cycle for which data was collected.
The same wells will be designated as No Ct in screens that display Ct values.

Display Options

To display information about a specific data point on the scatter plot, place the cursor over the point
of interest. (Note that Display tooltips must be selected on the Display tab of the Preferences dialog
box in order for the well information to be displayed.)

The Graph Properties dialog box, accessed by double-clicking on the graph, controls several display
features including the attributes of the axes. See Graphs and Graph Properties for more
information.
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Quantitative PCR Text Report

The Text Report screen shows the data from a run in text format.

Replicate | Dye | Assay | well Type | Threshold (dr) | <t fdR | Quantity (nanograms) | RSg (dr) | slope (dR) | Area to analyze
25 Y5 Y5 Standard 1394.026 13.87 4.00e+001 0,999 -3.459 " Amplification plots
25 RO RO Standard 4241423 27.86 4.00e+001 0,995 -3.239 " Plate sample values
5 HEX  HEX  Standard 3344318 30.65 4.00e+001 0976 -2.792  Standard curve
25 FaM FaM Standard 776,942 15.07 4.00e+001 0,999 -3.523 ~ Initial_tem Jate quantit
26 C¥S  C¥S  Standard 1394026 16,08 1.00e+001 0999 -3.459 = [P R
26 RO ROY  Standard 4241.423  29.76 1.00e+001 0995 -3.239 calter plat
26 HE® HE® Standard 334,318 3213 1.00e+001 0.976 -2, 792
26 FamM FaM  Standard FP6.942 19,98 1.00e+001 0,999 -3.523 " Consolidated reports
27 Y5 Y5 Standard 1394.026 17.95 2.50e+000 0,999 -3.459
27 RO RO¥  Standard 4241,423 3146 2.50e+000 0,995 -3.239 Show Azzap Specific Table |
27 HE® HE® Standard 334318 35322 2.50e+000 0.976 -2, 792
27 FaM FaM Standard 76942 2225 2.50e+000 0,999 -3.523 Last cycle: 40 3:
28 Y5 Y5 Standard 1394026 20,00 6.25e-001 0,999 -3.459
28 RO ROX  Standard 4241.423  33.60 6.25e-001 0,993 -3.239 Ct and final call based on
28 HE® HE® Standard 3344318 35.07 6.25e-001 0.976 -2, 792 |dF| j
28 FaM FaM Standard FIE.942 2446 6.25e-001 0,999 -3.523
29 Y5 Y5 Standard 1394026 22,32 1.56e-001 0,999 -3.459 Celmm |A
29 RO RO Standard 4241423 35.69 1.56e-001 0,995 -3.239 -
29 HE® HE® Standard 3344318 37.59 1.56e-001 0.976 -2, 792 Replicate
29 FaM FaM Standard FIE.942 26,43 1.56e-001 0,999 -3.523 DWE"
O'well Mame
O'well Comment
Dye
M Aszay
[ well Type
OF Last
O dR Last
R Last
L BT . v
selectal | Defauts |~ |
Autosize columns
Hdr & Contents | Contents Only |

Analysis Options
Last Cycle

The Last cycle setting specifies the cycle from which the fluorescence values will be reported when
fluorescence value columns (such as dRn Last) are selected for display. By default, the cycle shown
is the last cycle of the segment being analyzed.

Last cycle: I‘“:I j

The Last cycle setting also affects the reporting of Ct and the Final Call. Any wells having
Ct values greater than the Last cycle value will be reported as No Ct and will be called as
negative (-).

Ct and Final Call Based On
Select the type of fluorescence data that the reported Ct and Final Call will be based on from the Ct

and final call based on menu on the command panel. Available fluorescence data types are: dR
(baseline-corrected fluorescence) and dRn (baseline-corrected normalized fluorescence).

Ct and final call bazed on

[ 7]
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Display Options
Assay Specific Table

Select Show Assay Specific Table to display threshold values and standard curve data for each assay

in a separate report located above the comprehensive text report.

Assay | Dye | Efficiency (%) |

B FaM 91.7

BRCAL  HEX 108.2

REF ROK 97.3

GAPDH  CYS 94.6

Replicate well | Dye nssg Well Type | Threshold (dR) | Ct (dR) | Quantity (nanograms) | RSq (dR) | Skope (dR) | ~
1 FaM Unknown 3275132 2080 3,130e+001 1.000 -3.539
2 FaM BAX Unknown 3275132 2280 8.52 1.000 -3.539
3 FAM  BaX Unknown 3275.132  24.87 z.21 1.000 -3.539
4 FAM  BAX Unknown 3275.132 26,78 6,403e-001 1.000 -3.539
5 FAM  BAX Unknowven 3275.132 2893 1.578e-001 1.000 -3.539
[ FAM  BAX NTC 3275.132  NoCr Mo CE 1.000 -3.539
7 HEX BRCAL  Unknown 862,596  24.58 9.507e+001 0.995 -3.139
Hane,

Columns Included in the Report

Indicate the Columns to be included in the text report by marking the check boxes next to the

Hrea to analyze

" Amplfication plots

" Plate sample values
" Stangard curve

" Initial template quantity
" Dual color scatter plot
* Text report

" Consolidated repoits

| Show Assap Specific Table

Last cycle: [40 3:

e, 5 ....W it o 52, S0 BEE R 2 5G] b Q0. e R |, S e et b i ] it it e s skt s,

column names. To exclude columns that are selected by default, click on the check box to clear the
column name. To mark all columns for display, click Select All. The default settings for column
selection can be restored by expanding the Defaults menu and then clicking Get.

If the included columns will not fit in the screen, a horizontal scroll bar appears at the bottom of the

window to allow horizontal scrolling.

Colurn | #
Feplicate

O wel

el Hame
&l Comment
Dye

O tezay

well Type
OF Last

O 4R Last

O FRn Last

=< i~ .

W

Select Al | Defaults M |

Autosize columns

Hdr & Contents | Contentz Only |
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Report Sorting

The information displayed in the text report can be sorted by any column name. To sort the
information, click on the column heading of the desired column. Clicking on a column heading will
sort the text report rows by ordering the information present in the selected column numerically or
alphabetically.

When sorting report information by Replicate or Well, several sort options are given. The
appropriate Sort Order dialog box will open after clicking on the column heading of the Replicate or
Well columns. Select the desired sort format and click OK.

Replicate Sort Order §|

Sort by Replicate

X

{* Replicate number forward (1, 2, 3, ...0 Well ID Sort Order

" Replicate number reverse (9, 8, 7, ...) Sart by well ID

£ Plate rov forward (A1, AZ, A3, ... * Plake row Forward (&1, 42, &3, ...)

£ Plate row reverse (H12, H11, HI0, ...} " Plate row reverse (H12, H11, H1O, ...}

{" Plate column Forward (A1, B1, C1, ...} " Plate column Farward (81, B1, €1, ...)

" Plate column reverse (H1Z2, G512, F12, ...} (™ Plate column reverse (H12, G12, F12, ...}
Ok | Cancel ITI Cancel

Column Width

To facilitate viewing data, columns can be automatically sized. Clicking the Contents Only button
will cause each column to be automatically resized to the width of the widest data cell in that
column (some column headers may be only partially displayed using this setting). Clicking the Hdr
& Contents button will cause each column to be resized to the widest cell in that column, including
the header cell.

Columns can also be resized manually by dragging the column dividers with the mouse.
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Exporting Text Report Data

Text report data can be exported from the application in text, Microsoft Excel spreadsheet or XML
format for analysis. Text report exporting options are available from the File menu. See Exporting
Data to Other Applications in the File Menu section for more information.

GIEN Edit  Instrument Tools Options Section  Wiew  Window

Mew. ., ChrlHM
Cpen... k40
Close

Save ChrlS
Save As... Chrl+-a

Mew Project { Multiple Experiment: Analysis)
Open Project, ..

Import Well Names 3
Export Instrument Daka 3

Export Chart Data 3

Expoar! Report k Export Text Report to Excel
Export bo PowerPaoint® Chrl+ Export Text Report To Text File. ..
Export to Image File... Chrl+] Export Text Report ko XML File, ..

TR ta-f‘l.e:\:l ExpermeEnt TYRS b snas, T \f“"‘“‘_‘"a.—.&--
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Quantitative PCR Consolidated Reports

The Consolidated reports screen allows for multiple screens to be viewed and printed

simultaneously.
Plate Setup Thermal Profile e .
T=T=T=T=T=T=T=T=T=T=T= (Estimated Run Time: 01:41:30) C Plate sample vakss
g 0 [ 0 7 | 7 4 4 4 g 48 8 € Stargacd cuve

2220 ununna

4| 29| 59| >0 50/ 30 50| 30| 50 30 30 30| 5

8

" Initial ternplate quarity
" Dual color scatter plot

EEEEE T - T
5 5 6 i 2 1 o B |
- BERERORTIRUISTIRR RIS S Aisas ol |
=76 T8 6 =12 72 72 98 98] 98 2 2 24 D e o okn
E tﬁ‘@iﬂnﬁ\ﬂbﬂﬂ”ﬂﬂ@bﬂi’: Segment 1 Segment 2 [ Raw Data Plots

l T I 1 l T I 1 Cycle 40 Cycles [ &nahysis Sel /Setup

[ &inalysis Sel ASetup-Tem Settings View

[# &mpfication Plots

O Piste Sample Values
[ Standard Curve

[ Initial Termplate Quantity
[ Dusl Color Scatter Plot
[ Text Repart

Analysis Sel /Setup-Term Seltings View

Amplification-bazed threshold using search range of § to 60 percent.
Mowing average points for amplification = 3, dissocistion = 3.
Baseline Seftings Plate: ® indicates manual baseline cycle ange settings.

Amplification Plots

g
g

8
g

Sedect All Defadts  ~

§

Fluorescence (dR)

=

246 81012141618 20222426 I8 30 323436 33 @0
Cyeles

Display Options
Areas per Page

The Areas per page setting specifies the number of selected screens to be viewed per screen view
and printed page.

Areas per page: |4 ;I

Areas tainclude |2

Plate Setup [
This pertains to all areas shown, except for Text report, which occupies the entire width of the
Consolidated reports viewing screen.

Areas to Include

Indicate the Areas to include in the Consolidated reports by marking the check boxes next to the
screen and/or report names. To exclude areas that are selected by default, click on the check box to
clear the screen and/or report name. To mark all areas for display, click Select All. The default
settings for area selection can be restored by expanding the Defaults menu and then clicking Get.
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Mx3000P and Mx3005P System
Experiments: Comparative Quantitation

The Comparative Quantitation Experiment Type

The Comparative Quantitation experiment provides an efficient method for comparing levels of
RNA or DNA across samples when information about the absolute amounts of target in any sample
is not required. Most common is the comparison of amounts of mRNA in treated versus untreated,
or normal versus diseased cells or tissues.

For many gene expression studies it is not necessary to determine the absolute amount of a target in
a particular sample; evidence of a relative increase or decrease in expression, compared to a sample
of reference, is sufficient. The sample of reference is referred to as the Calibrator. For example, in a
study in which a large number of compounds are screened for the ability to induce the expression of
a certain set of genes in HeLa cells, the Calibrator might be a nucleic acid sample isolated from an
untreated HeLa cell culture. In a study involving the expression of a cancer marker gene, the
Calibrator might be a nucleic acid sample isolated from the normal, non-diseased part of the organ,
whereas the test samples (referred to in the MxPro software as Unknowns) are nucleic acids isolated
from the diseased tissue of the same patient. The expression level of the gene of interest (GOI) in
the Calibrator is defined as 1x (or 1.0). Expression levels for the GOI in all Unknowns are reported
relative to this Calibrator benchmark.

The amount of the GOI present in any sample is subject to many variables such as sample-to-
sample differences in total amount of input nucleic acid and differences in the efficiency of RNA
extraction or reverse transcription. One or more Normalizer targets are included in the assay to
reduce the effect of these spurious variations. Any gene with little to no variance in expression due
to the treatment can serve as a Normalizer. (Commonly-used examples include GAPDH,
cyclophilin, GUS, TFIID, or 18S, or 28S ribosomal RNA.) The abundance of the Normalizers and
the GOI should be similar. Up to five Normalizer targets may be included in a single experiment or
single project.

Using Normalizers is necessary to correct for differences in total cDNA input between samples,
whether the differences be due to efficiency of RNA purification, reverse transcription, or pipetting
error. In order to use Normalizer levels to correct for spurious differences in GOI across samples,
the relative amplification efficiencies of the Normalizer and the GOI must be taken into account.
After either establishing that the Normalizer and GOI have equal amplification efficiencies or
compensating for any differences in the amplification efficiencies, Normalizer target levels may be
used to correct the relative quantities of the GOI target, allowing for a direct comparison of the GOI
levels in Unknowns versus Calibrator wells.

Another level of correction can be introduced by the use of a passive reference dye such as ROX.
The Reference dye is not reactive during QPCR and therefore it can be used to normalize slight
differences in the volume of the QPCR reaction, transparency of the plastic caps and other sources
of well-to-well differences. Note that references to normalized fluorescence values (abbreviated as
Rn or dRn in the analysis screens) are normalized using Reference dye fluorescence values, not
using any measurements of the Normalizer target.
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For Comparative Quantitation analysis, it is assumed that the amplification efficiency for a given
target is uniform between Unknown and Calibrator samples. If the experimental treatment affects
PCR efficiency, Comparative Quantitation is not a valid experiment type. In this situation,
Quantitative PCR experiments that include relative standard curves for each sample in each
experiment may be used to compare initial quantities in different samples.

Comparative Quantitation Analysis using the MxPro Software

In a typical validated Comparative Quantitation assay, a replicate set of Calibrator wells containing
the reference sample are run alongside a variety of Unknown replicate sets to test the effect of some
variable on the expression level of one or more genes. Normalizer targets may either be measured in
the same well as the gene of interest (using multiplexing) or be measured in different wells by
Identifying associations of wells with the same sample source during plate setup.

Note When analyzing Comparative Quantitation data in an MxPro multiple-experiment analysis
project, gene of interest and normalizer targets run on separate plates are associated by
assigning a common well name to all wells containing the same template, instead of by
using association symbols.

During analysis, the MxPro software automatically adjusts the levels of the gene of interest in both
Unknown and Calibrator wells to compensate for differences in the levels of Normalizers. The
normalized value for each Unknown sample is then compared to the normalized Calibrator value,
and the Relative Quantity is reported for each Unknown. (The expression level of the gene of interest
in the Calibrator is set to 1.0.). When multiple normalizers are used in an experiment or a project,
normalized gene of interest levels are first calculated for each normalizer separately, and then the
geometric mean of all normalized values is calculated and used for Relative Quantity calculations.

The validity of using Normalizer targets to compensate for spurious differences in amounts of the
gene of interest across samples is dependent on first establishing the efficiency of amplification for
the gene of interest and each Normalizer by generating standard curves for all targets.

Use of Standard Curves in Comparative Quantitation Experiments

In developing a comparative quantitation assay, it is important to show that the
amplification/detection efficiencies of the GOI and of each Normalizer are reproducible and,
ideally, very similar. The Amplification efficiency for each target is usually measured by generating a
standard curve. The MxPro software analyzes the standard curve data and calculates the
Amplification efficiency from the standard curve Slope.

In Comparative Quantitation, a Standard Curve is based on relative amounts of template, not on
copy numbers or absolute amounts. The relative amounts are assigned in the MxPro software using
arbitrary units. A typical Standard Curve used for validation employs 2% dilutions of a reference
sample.

In general, for the Comparative Quantitation experiment type, standard curves for the GOI and the
Normalizers are prepared only during the initial development and validation of the assay. Once the
amplification/detection efficiencies of all targets are established, there is no need to generate
standard curves in subsequent assays, unless assay components or conditions are changed.
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Correcting for Differences in Amplification Efficiencies for the GOl and
Normalizer

In an idealized Comparative Quantitation experiment, the amplification efficiencies for the GOI and
Normalizer targets must be identical in order to allow a direct correction of GOI levels across
samples. The MxPro software allows you to compensate for differences in the amplification
efficiencies for the GOI and Normalizers when reporting relative quantities by using the Analysis
Term Settings - Efficiency Settings dialog box. Typing in either the standard curve Slopes or the
Amplification efficiencies for the GOI and the Normalizers in this dialog box causes the software to
compensate for the difference in efficiencies when correcting for Normalizer levels.
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Comparative Quantitation Plate Setup

In the Setup section of the software, open the Plate Setup tab. Shown below is a typical plate setup
for Comparative Quantitation using a single Normalizer multiplexed with the gene of interest (both
targets measured in the same wells). Click here to see a plate setup in which data are collected for
the gene of interest and the Normalizer in separate wells.

¥ MxPro - Mx3005P (Standalone) Comparative Quantitation - [Comparative Quantitation Multiplex Example.mxp*]

File Edit Instrument Tools Options Section View Window Help

- | |%| W) Cu | " |@ 2 Za | |'® '@| R |[Mx3000F @i set plate) 2] _Lgetup || Run | gnguygigl

[ Plate Setup ] | Thermal Profile Setup I

|mpart.... | Defaults | v I

Huick Setup |

Wwell tppe: I Calibratar LI

Show well Mames |
"Collect fluorescence data

I cy5 v HEX

¥ ROX v FAM

Reference dye: IHDX I All wells |

Azzign Azzay Mames...

Mormalizing agzaw: ||7 GAPDH 'l
Standard quantity: IHDX VI I

Auto-lncrement: 42 | ¥ |
— |dentify replicate

Replicate syrmbal: IS vl
Auto-lncrement |
—ldentify aszociations—————————————

Assoc. symbal: |<n0ne> 'I
Auto-lncrement |

Clear Selected Wells |

Plate setup comments:

Full-Screen Plate | Mest > |
Assays shown Wil types shown
’7| ROY | GAPDH | Fam ”Vl Unknowm | HAC | NTE | standard | Calibrator |
Assign Well Type and Aszays to selected wells. The Ctil key selects multiple wells. [Door Closed | Lamp Off [ = /J

The MxPro software features several shortcuts to expedite plate setup including the ability to Import
an existing setup, to use a Default setup, and to rapidly specify collection of data for all dyes in all
wells by using Quick Setup.

Plate Setup is accomplished using the selection boxes and commands on the command panel at the
right of the screen. The command panel is designed to be followed in a top-to-bottom order,
beginning with Well type assignment. All other selections are unavailable until after Well type has
been assigned.
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Select the well(s) to be assigned using the mouse then assign the well(s) using the Well type menu
on the command panel. The well types available in a Comparative Quantitation experiment are
described in the table below.

Well Type

Description

Unknown

Contains a complete reaction mixture including a test template that contains
an unknown amount of the specific target. Quantities of a gene of interest in
the Unknown wells is reported relative to the quantity of the same gene in
the Calibrator wells, after correction for the relative quantities of a
Normalizer target in the Unknown and Calibrator wells.

Buffer

Contains only buffer, used to monitor the background fluorescence
attributable to the buffer.

NAC

No amplification control; contains all reaction components except DNA
polymerase.

NPC

(No probe control; contains all reaction components except the fluorescence-
labeled probe.

NTC

No template control; contains all reaction components except the template
nucleic acid. If the gene of interest and the Normalizer are detected in
separate wells, a NTC well is required for each primer/probe set.

Standard

Contains a complete reaction mixture including a known relative amount of
target nucleic acid. Typically a series of serial dilutions of a reference
template are included in Standards for the purpose of initial validation of a
Comparative Quantitation assay.

Calibrator

Contains a complete reaction mixture including a characterized target. The
level of a gene of interest in the Calibrator wells is set to 1.0 for comparison
to the relative quantities in Unknown samples.

No RT

No reverse transcriptase control; contains all QRT-PCR reaction
components except reverse transcriptase.

Not in Use

Optional designation for wells that are not in use. It is not necessary to
define any unused wells. This well type is equivalent to an unassigned well.

Dye-specific
Negative Control

Contains all reaction components except the template or target sequence
detected with the specified dye. Negative control well types available
correspond to the dyes defined in Optics Configuration. This well type
assignment is rarely used in Comparative Quantitation experiments (most
will use the NTC well type assignment for reactions lacking template).

Dye-specific
Positive Control

Contains all reaction components including template known to be positive
for the target sequence that is detected with the specified dye. Positive
control well types available correspond to the dyes defined in Optics
Configuration. This well type assignment is rarely used in Comparative

Quantitation experiments.
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A well name may be assigned to the selected well(s) by right-clicking on the selected well(s) and
then selecting Well Information. Well names may be displayed in wells of the Plate Setup screen, in
place of Well Type, by clicking the Show Well Names button on the command panel. The Show Well
Names button must be released to allow Well Type assignment in the remaining wells of the plate.

After assigning the Well type to the selected well(s), mark the dyes for which data should be
collected in these wells using the Collect fluorescence data check boxes.

Collect uorescence data———————— |
[ CY5 v HEX

- L4

v ROX [ FAM

Reference dye: |H|:|><: | Alwels

Agzign Azzay Mames... |

LN J— R TR T W S o T e Ty R CERETU R TR

Once the well type and dye(s) are assigned, an assay name can be assigned to each dye position in
the selected wells. To begin assay assignment, click Assign Assay Names on the control panel to
open the Well Information dialog box. After assignment, the assay name will appear in the wells of
the Plate Setup screen in place of the dye name. Multiple assay names can be assigned to the same
dye position in different wells, facilitating independent treatment of multiple targets during analysis.
By assigning a unique assay name for each target, more than one Standard Curve may be generated
on a single plate using a single dye. See Assigning Assay Names.

If you are using a passive reference dye in the selected well(s) select the dye from the Reference dye
menu. If all sample wells on the plate will contain the same passive reference dye, depress the All
wells button.

If Normalizer data will be collected in the selected well, select each of the assay names (or dyes)
that correspond to a Normalizer target from the Normalizing assay menu. Up to five Normalizer
targets may be used in an experiment.

Tt T HEA Cra eay MATIRE T T T ] -

Mommalizing assaw: |[w 185 -

[ <none:
[ BRCAI

[ RO .

|dentify replicatel ¥ GAFDH

Feplicate symbo

Standard quartity:
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If the selected well(s) is a Standard, for each dye for which standard curve data will be collected,
enter the amount of template. To do this, first select the dye name from the drop-down menu
following Standard quantity. Next, enter the relative amount of template added to the selected
well(s) as a decimal number with arbitrary units. For example, the sample containing the lowest
amount in the dilution series may be assigned a value of 1, with the quantity assigned to each
increasingly-concentrated Standard well in the dilution series multiplied by the dilution factor of 2.
Instead of assigning quantities to wells on an individual basis, it is also possible to assign quantities
to Standard wells sequentially using the Auto-Increment feature.

MO o T b, -I_‘_u__.{_;,cil'-"l_',l'l-', . T

Standard quantity: |EAPDHj |1.|:|28+|:||:|3
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o
10x
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-5
-10x
T i S T

Assign the replicate set number to the selected well(s) by using the Replicate symbol menu. Instead
of assigning replicate numbers to wells on an individual basis, it is also possible to assign replicates
sequentially using the Auto-Increment feature.

|dentify replicates
Replicate symboal: 1 -

.-'-‘-.gtu:u-lncrgment |
r‘\‘}

If the levels of the gene of interest and the Normalizer(s) present in a given sample are to be
measured in separate wells, it is necessary to Identify associations between wells containing the
same template. Select the wells to be associated on the plate, then select the appropriate symbol
from the Assoc. symbol menu. If the gene of interest and all Normalizers are multiplexed in all
wells, it is not necessary to make any selections in the Identify associations section.

|dentify azzociations

Azzoc, symbaol: B, -

# tment

E
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Note When analyzing Comparative Quantitation data in an MxPro multiple-experiment analysis
project, you must associate a gene-of-interest with Normalizer targets run on separate plates by
assigning the same well name, on all plates, to all wells containing the same template. Association

symbols are recognized only within a single plate; Association symbols are not recognized across
plates during project analysis.

Once plate setup is complete, click Next to proceed to the Thermal Profile Setup screen.
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Sample Plate Setup for a Non-multiplexed Comparative Quantitation
Experiment

Shown below is a typical plate setup for Comparative Quantitation in which data are collected for a
single Normalizer and a gene of interest in separate wells. In this example, the gene of interest and
the Normalizer are detected using different dyes. A similar plate setup would be appropriate for
experiments using a single dye for detection, with the single dye (only) marked for data collection.

The association between wells set up to detect gene of interest or Normalizer levels from the same
template are indicated by a capital letter Association symbol in the wells.

W MxPro - Mx3005P [Standalone) Comparative Quantitation - [BRCAT , GAPDH 021 109.mxp®] - IE|¥
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Using a Single Dye for Detection of Gene of Interest and Normalizer

A single dye (e.g. SYBR Green I dye) may be used to detect both gene of interest (GOI) and
Normalizer targets when the Comparative Quantitation experiment is set up using distinct assay
names for each target. To set up a single-dye experiment complete the following steps:

1. Assign Well type to two separate wells for detection of the GOI and the Normalizer for each
template (Calibrator, each Unknown, and each control template).
2. Select the single dye for data collection in all wells.

3. Select the subset of wells used for GOI detection and click Assign Assay Names to assign the
first assay name.

4. Select the subset of wells used for Normalizer detection and click Assign Assay Names to
assign the second assay name. With the wells still selected, choose the assigned assay name
from the Normalizing Assay menu on the command panel.

5. Assign Standard quantity (when used) and Replicate symbols to the appropriate wells.

6. Indicate associations between pairs of wells containing the same template by assigning the
same Association symbol to both wells of the pair.

Fia Edt Instrerant Took Opliohd Sackion View Window Halp

DS-HE& o @ QA B L L T Fowemems] [Sep]) Bun | anayss|
[ Flale Selup )| ThemalFrofile Senp |
nnnnﬂﬂ-n“mmm fmoot.. | Defeks -]

ety stsocishons
Assoc. symbol |L 'rl
_Putrioorwom |

Clear Selected Wells |
Plabe setup comments:

l

i

FubScreen Plaie | Neg> |

‘Wl typas hewn
BRCAT ROX | GAPDH ErRErT

sign Well Type and Assaps to selected wells. The Cirl kep selects multiple wells. Uoor Closed Lamp Off [

MxPro QPCR Software 234



Comparative Quantitation Thermal Profile Setup

When the Thermal Profile Setup tab is selected in a new Comparative Quantitation experiment, a
default thermal profile opens. When performing setup in Standard mode, the default profile is
preconfigured for typical QPCR and QRT-PCR protocols with commonly-used cycling parameters
(applicable for many primer/template/enzyme systems).The default thermal profile should be
modified to the specific requirements of the new experiment, as discussed below.

H MxPro - Mx3000P (Standalone) Comparative Quantitation - [New Experiment.mxp]

File Edit Instrument Tools Options Section View ‘Window Help
- | [ 1g] g ) o | B @ E Z, B '1-) p| @ !|anu=[4fmmetplm1;| [Setup || Run | e,nalysisl_
Import | Defaults :'l

Plate Setup ((Thermal Profile Setup ) |
[~ Themal Profile Design

& Standard
" Custom

- Pre-Melt / RT Segment(s)
1 Plateau

2 Plateaus |

3 Plateaus |

 Amplification Segment
Fast 2 Step |

Noimal 2 Step |

Temperature

Mormal 3 Step

— Dissociation / Melt Segment
Dissociation / Melt

Themal profile comments:

Segment 1 Segment 2
1 Cycle 40 Cycles

Full Screen Profie | Start Aun
I e S S [Door Closed [ Lamp Off | @v@8

To change the default profile for the new experiment in Standard mode, first make any necessary
modifications to the basic structure using the buttons on the command panel.

e Ifthis is an QRT-PCR Experiment, click 2 Plateaus to add an RT step only, or click 3
Plateaus to add an RT-primer binding step plus an RT step

e [fthis experiment will be performed using a two-step amplification protocol (combined
annealing/extension steps), click Normal 2 Step for a conventional cycling protocol or click
Fast 2 Step for a fast-cycling protocol

e If this experiment uses SYBR Green I or another DNA-binding dye for detection, click
Dissociation/Melt to add a dissociation curve as the final segment
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If necessary, adjust the parameters for any of the individual plateaus, ramps, or segments by double-
clicking on the relevant profile element. In particular, ensure that the temperature setting for the
annealing plateau and the duration of the extension plateau in the amplification segment are
appropriate for the primer/target used in the current experiment.

Data are collected at the end of each annealing plateau in the default thermal profile. These
collection settings are suitable for a typical Comparative Quantitation experiment.

Note that the profile shown in the figure above is the default thermal profile for Comparative
Quantitation when using the software's Original Settings. (If you are using a user-defined default
set, a different default thermal profile may appear when the Thermal Profile Setup screen is opened.
See Preferences-Defaults for more information about the use and management of Defaults.)

It is also possible to set up a profile in Custom mode (without preconfigured protocols) or to Import
the thermal profile from an existing experiment into the new experiment. See Thermal Profile Setup
under How-To (Detailed Protocols) for more information.

MxPro QPCR Software 236



Comparative Quantitation Data Analysis

Analysis Setup

On the Analysis Selection/Setup screen:

1. Select the wells to be included in the analysis.

2. Select the data collection ramp/plateauv from which data should be analyzed. Select
Dissociation Data only for viewing the Dissociation curve. All other Results screens require
selection of a data set collected during amplification.

3. Specify the desired analysis settings on the command panel.

0 pod?ro - M dO00P Comparative Quantitation - [Comparative Quantitation Mulliplex Example. mup] (=13
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Analysia Selection/Sstup Lamp Warm-u v

See Analysis Selection and Setup for more detailed instructions on using the features on this screen.
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When all selections and settings are made, click the Results tab. One of several available results
screens will appear. Use the options under Area to analyze to navigate to different analysis screens.
The following screens are available for Comparative Quantitation analysis:

Amplification Plots

Dissociation Curve

Plate Sample Values

Standard Curve (for validation)

Relative Quantity Chart

Relative Quantity Plate

Text Report

Consolidated Reports
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Comparative Quantitation Amplification Plots

The Amplification plots screen, accessed through the Results tab, shows a plot of cycles versus
fluorescence for an individual collection point on which data are gathered. Select the collection
point for which data will be analyzed using the Analysis Selection/Setup screen.

{+
" Dizsociation curgé [ melt data]
" Plate zample values
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" Relative quantity chart
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Analysis Options
Fluorescence Data Type Plotted

Select the type of fluorescence data to be plotted from the Fluorescence menu on the command
panel. Available fluorescence data types are: R (raw fluorescence), dR (baseline-corrected raw
fluorescence), Rn (normalized fluorescence), and dRn (baseline-corrected, normalized fluorescence).

Note that the fluorescence data designated as Rn and dRn refers to data normalized according to the
passive reference dye (if used). Measurements from the dye defined as the Normalizer do not enter
into normalization at the level of fluorescence reporting.
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Threshold Fluorescence

When basing plots on baseline-corrected fluorescence (dR or on dRn), the Threshold fluorescence
value for each dye is listed on the command panel and is marked on the graph by a horizontal line.
(Note that if a dye i1s hidden using the Assays shown controls or if the check box next to the dye is
cleared, the line corresponding to threshold fluorescence for that dye will not be shown on the

graph.)

Threshold fluorescence is calculated by the MxPro software according to the settings provided in
Analysis Term Settings. If desired, the threshold fluorescence may be adjusted manually.
(To restore the software-calculated values, click Recalc). Manually-selected Threshold fluorescence

values may be locked by clicking the lock icon (= corresponding to a particular dye. When locked,
the Threshold fluorescence value is fixed, and will not be recalculated when changes are made to
analysis algorithms or to the included well/dye dataset (e.g., by excluding specific well/assay data
points from analysis).

Only five threshold values can be displayed at one time. If more than five assays names have been
assigned on the same plate, the thresholds can only be adjusted by selecting wells containing no
more than five assays in total at one time.

Baseline correction is required to establish a threshold fluorescence. Thus selections related to
threshold fluorescence are unavailable for R or Rn data plots.

Last Cycle Setting

The Last cycle setting specifies the cycle from which the final (last) fluorescence values will be
reported in the Text Report and Plate Sample Values screens. The position of the last cycle is marked
on the graph with a solid vertical line.

This setting also affects the way Ct values are reported on other Results screens. While the Last cycle
is not directly used to determine Ct, any wells with Ct values greater than the Last cycle value will
be designated as No Ct in screens that display Ct.

Excluding Well/Dye Data from Analysis

To exclude the curve for one or more specific well/dye combinations from analysis, use either of the
following two methods. (Disabling a particular well/dye combination requires a replicate treatment
setting of Treat individually, specified on the Analysis Selection/Setup screen.)
e From the list under Select amplification plots to display, click the curve(s) to be excluded and
then click Disable Assays.

e Double-click on any data point on the plot to be excluded. This action will exclude the entire
data set for the well/dye corresponding to the plot.

To restore a plot that was disabled using either of these methods, go to the Analysis Selection/Setup
screen, click on Include/Exclude Assays, and then press the button corresponding to the specific
dye/well combination, restoring the button to a depressed state.
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Display Options

To restrict the plots shown to a subset of the selected well/dye combinations, use the Select
amplification plots to display list near the bottom of the command panel. You may display a single
plot or any subset of plots by clicking the desired plots on the list. (When selecting plots by
clicking, use the Shift key to select a contiguous group or the Ctrl key to select a non-contiguous
group.)

To display information about a specific data point on the plots, place the cursor over the point of
interest. (Note that Display tooltips must be selected on the Display tab of the Preferences dialog box
in order for the well information to be displayed.)

The Graph Properties dialog box, accessed by double-clicking on the graph, controls several display
features including whether the Legend and Plot Markers are displayed or hidden. See Graphs and
Graph Properties for more information.

Selecting Show Standard Curve will display the Standard Curve and its plot legend below the
Amplification Plot.
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Comparative Quantitation Dissociation Curve

For experiments that use SYBR Green or EvaGreen detection and that include a Dissociation
segment, use the Dissociation Curve screen, accessed through the Results tab, to view the
dissociation profile. This screen shows a plot of the fluorescence (or its first derivative) as a
function of temperature. Ensure that the data set collected during the Dissociation segment of the
experiment is selected for analysis using the Analysis Selection/Setup screen.

The plot shown below is based on the first derivative of the fluorescence reading multiplied by

—1 [designated -R"(T)]. Plotting results in this way is generally appropriate for complex nucleic acid
mixtures such as those generated during PCR amplification. In samples with amplicon, this type of
plot will typically display at least two populations with different transition temperatures.
Populations with a Tm of 80°C or higher correspond to the larger PCR products, and can usually be
assigned as specific DNA product. DNA products displaying melting temperatures of < 75°C
correspond to non-specific DNA products. It is important to note that these populations are not
necessarily homogeneous, and may contain multiple PCR product species.
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Analysis Options
Fluorescence Data Type Plotted

Dissociation curves may be based on four different types of fluorescence: R (raw fluorescence), Rn
(reference dye-normalized fluorescence), -R’(T), (the first derivative of the raw fluorescence reading
multiplied by —1), and -Rn"(T) (the first derivative of the reference dye-normalized fluorescence
reading multiplied by —1). Select the desired type of fluorescence data to be plotted from the
Fluorescence menu on the command panel.

Product Melting Temperature Listings Settings

The MxPro software will identify and report product melting temperatures for up to six product
populations from each dissociation curve. Set the maximum number of products for which a melting
temperature will be calculated using the Max number spin controls. This setting controls only the
maximum number; the software may detect and report a smaller number of product populations for
a given curve.

When basing plots on the negative derivative of fluorescence [-R"(T) or —-Rn’(T)], you may specify
the minimum peak height to be used for designating product populations. This peak height
minimum may be entered in the Min peak height box as a decimal number or may be set manually
by dragging the horizontal line indicator on the graph to the desired position.

Display Options

To restrict the plots shown to a subset of the well/dye combinations, use the Select dissociation plots
to display list near the bottom of the command panel. You may display a single plot or any subset of
plots by clicking the desired plots on the list. (When selecting plots by clicking, use the Shift key to
select a contiguous group or the Ctrl key to select a non-contiguous group.)

To exclude the curve for one or more specific well/dye combinations from view, click the curve(s)
to be excluded and then click Disable Assays. Disabling a particular well/assay combination requires
replicates to be treated individually (this may be specified on the Analysis Selection/Setup screen).
To restore a disabled plot, go to the Analysis Selection/Setup screen, click on Include/Exclude
Assays, and then press the button corresponding to the specific dye/well combination, restoring the
button to a depressed state.

To display information about a specific data point on the plots, place the cursor over the point of
interest. (Note that Display tooltips must be selected on the Display tab of the Preferences dialog box
in order for the well information to be displayed.)

The Graph Properties dialog box, accessed by double-clicking on the graph, controls several display
features including whether the Legend and Plot markers are displayed or hidden. See Graphs and
Graph Properties for more information.
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Reporting of Melting Temperatures (Tm)

Melting temperatures for each of the product populations are displayed when the cursor is placed
over any point on the curve of interest.
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Melting temperatures will also be reported on the Text Report screen when the appropriate Tm
Product boxes are selected in the Columns selection on that screen.
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Comparative Quantitation Plate Sample Values

The Plate Sample Values screen displays Fluorescence values or Ct values for the sampled wells in a
plate format.

In each well with a well type assigned, the following information is shown:
o Well type, or well name (if Show Well Names selected in Plate Setup)
o Either the fluorescence or the Ct value for each dye for which data was collected
e Replicate symbol, if used (when replicates are treated collectively, the replicate symbol is
underlined)
e Association symbol, if used
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Analysis Options
Display the Values for Fluorescence or Ct

Under Display the values for, specify the form of the data to be displayed by selecting either the
Fluorescence option or the Ct using option. You will also need to specify the type of fluorescence
data to be either displayed or used in calculations by selecting a data type from the drop-down menu
below the selected option. Refer to the tables below for descriptions of the fluorescence data type
abbreviations in the menus.

When displaying Fluorescence values, the following fluorescence data types are available:

Data Type How Calculated

R Last final fluorescence

dR Last final fluorescence minus the initial fluorescence

Rn Last normalized final fluorescence (with normalization based on the

reference dye)

dRn Last normalized final fluorescence minus the normalized initial
fluorescence (with normalization based on the reference dye)

R Last/R First final fluorescence divided by the initial fluorescence

When displaying Ct values, Ct calculations may be based on the following fluorescence data types:

Data Type How Calculated

dR baseline-corrected fluorescence

dRn baseline-corrected normalized fluorescence (with normalization based
on the reference dye)

Last Cycle

The Last cycle setting specifies the cycle from which the fluorescence values will be reported. By
default, the cycle shown is the last cycle of the segment being analyzed.

The Last cycle setting also affects the reporting of Ct. Any wells having Ct values greater than the
Last cycle value will be reported as No Ct.
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Comparative Quantitation Standard Curve

The Standard Curve is a plot of the log of the initial template quantity in the Standard wells (X-
axis), versus the Ct (threshold cycle). A least mean squares curve fitting algorithm is used to
generate the standard curves displayed. Curves are displayed for each dye for which data was
collected in Standard wells. Unknown wells selected during Analysis Selection/Setup are also
plotted on the standard curve (using a different data point marker) based on their measured Ct
values.

If less than two Standard wells were selected in Analysis Selection/Setup, no data will be plotted on
this chart. (Note that after validation, many Comparative Quantitation experiments will not include
a standard curve.)
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Analysis Options
Fluorescence Data Type for Ct Determinations

Select the type of fluorescence data to be used for Ct determinations from the Ct based on menu on
the command panel. Available fluorescence data types are: dR (baseline-corrected raw
fluorescence), and dRn (baseline-corrected, reference dye-normalized fluorescence).

Ct based on:

dfin =]

[dF

Confidence Interval

The confidence interval for each standard curve may be displayed by selecting the Show confidence
interval check box. The resulting graph shows the confidence limits as hashed lines. The lines show
the range of Initial Quantity values at a particular Ct that cannot be statistically distinguished from
the fit line with more certainty than the confidence level (Level %) selected. The width of the
confidence interval is an indicator of the quality of the fit of the data to the standard curve.
Confidence interval calculations require a Replicates setting of Treat individually. Confidence level
values may be exported to an Excel file, a text file or an XML file by using the Export Chart Data
commands on the File menu.
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Threshold Fluorescence

The Threshold fluorescence value for each dye or assay name, as calculated by the MxPro software
according to the settings provided in Analysis Term Settings, is listed on the command panel. If
desired, the threshold fluorescence for a given dye may be adjusted manually by entering a new
value in the spin control box for the dye. (To restore the software-calculated values, click Recalc).
Threshold fluorescence values may be locked on the Amplification Plots screen. When locked, a
Threshold fluorescence value cannot be adjusted on the Standard Curve screen.

Only five threshold values can be displayed at one time. If more than five assays names have been
assigned on the same plate, the thresholds can only be adjusted by selecting wells containing no
more than five assays in total at one time.

Threzhold fluarescence
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Excluding Well/Dye Data from Analysis

To exclude a specific well/dye data point from analysis, double click on the data point on the chart.
Disabling a particular well/dye combination requires a replicate treatment setting of Treat
individually, specified on the Analysis Selection/Setup screen. To restore an excluded data point, go
to the Analysis Selection/Setup screen, click on Include/Exclude Assays, and then press the button
corresponding to the specific dye/well combination, restoring the button to a depressed state.
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Display Options

To display information about a specific data point on the plots, place the cursor over the point of
interest to display the following information: well location or replicate number, dye name, well
type, the initial template quantity and the Ct.

....... Initial Template Gty : 2.50
Threshold Cycle, Ct ;24 .47

If the well is a Standard, the initial template quantity is the amount assigned to the well during plate
setup. If the well is an Unknown, the initial template quantity is the interpolated amount based on
the standard curve.

Note If Display tooltips is cleared (deselected) on the Display tab of the Preferences dialog box, this
well information will not be displayed.

The Graph Properties dialog box, accessed by double-clicking on the graph, controls important
display features including whether the Legend is displayed or hidden. See Graphs and Graph
Properties for more information.

Selecting Show Amplification Plots will display the Amplification Plots below the Standard Curve.
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Interpretation and Use of Curve Attributes
RSq Value, Slope, and Amplification Efficiency

The graph legend displays information about each curve plotted. (If no legend is displayed on the
screen, open the Graph Properties dialog box by double-clicking on the graph, and then select the
On option under Legend.) Besides correlating plot markers with dyes and well types, the legend
displays the R Squared (RSq) value and the equation for the line [y = m*log(x) + b, where m is the
slope of the line]. The amplification efficiency (Eff.), calculated from the slope, is also displayed.

Log fitvalues

| GAPDH Standards, RSg:0.999

GAPDH, ¥ = -3 446 L0OGo0 + 3593 Ef. = 95.1%
| BAX Standards, RSg:1.000

BAG, Y =-3.309%L0G ) + 34,79, Eff = 96.9%

The RSq value is an indicator of the quality of the fit of the standard curve to the Standard data
points plotted. The value will always be between 0 and 1. The closer the value is to 1, the better the
fit of the line.

The slope of the curve is directly related to the average amplification efficiency throughout the
cycling reaction. The equation that relates the slope to amplification efficiency is:

PCR Efficiency = 10" — ]

where PCR Efficiency corresponds to the proportion of template molecules that are doubled every
cycle. From this equation it follows that a reaction with 100% efficiency will result in a slope of
—-3.322.

Initial Template Quantity Calculator

To use the displayed standard curve to calculate an interpolated relative quantity of template in
another sample from the run based on the Ct, choose the dye from the Select assay drop-down
menu, then enter the Ct value. The software will calculate and display the interpolated relative
initial template quantity (Interpolated qty).

Imitial template quantity calculator

Select assay:|G.-’-‘-.F'DH ﬂ Ct: |

Interpolated qty: |

Amplification Efficiency Calculator

Enter either a Slope value or an amplification Efficiency value into the Amplification efficiency
calculator to convert between values, based on the following equation:

PCR Efficiency = 10¢"8r9 — ]

Amplification efficiency calculatar

Slope: Eff. [%].

Implementing Standard Curve Results in Comparative Quantitation Experiments
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The Standard Curve (for validation) functionality is included in this experiment type to facilitate the
determination of the efficiencies of amplification for the gene of interest and each Normalizer, a
critical step in the initial optimization of Comparative Quantitation experiments.

After a particular assay using one or more specific Normalizers has been validated, standard curves
may be omitted from later experiments. Some researchers also include standard curves in optimized
assays for validation of results.

Determination of Amplification Efficiencies

Define a serial dilution set of wells for two different targets as Standards with their corresponding
initial quantities, and then analyze the results using the Standard Curve (for validation) plot. To
determine the amplification efficiencies, enter the reported slope of each curve into the
Amplification efficiency calculator.

Recording Efficiencies for Use in Relative Quantity Calculations

Enter the slope or efficiency values for all targets in the Efficiency Settings tab of the Analysis Term
Settings dialog box. Changing these values from the default values (corresponding to 100%
efficiency) will cause the MxPro software to automatically compensate for differences in
efficiencies for these targets when reporting relative quantities on other Results screens. Note that
using this feature to compensate for differences in amplification efficiency requires that the GOI
and each Normalizer be detected with different assay names. Only five assays will be shown. If
more than five assays are set up on one plate, only the first five assays will be available to enter
efficiency values.

Access the Efficiency Settings page by selecting Analysis Term Settings from the Options menu.

Analysis Term Settings - Real Time g‘

Threshold Fluorsscence | Baseline Correction | Smoothing | Replicates  Efficiency Settings ]

Active settings

Amplification efficiencies;

Assay Slope  Efficiency (%)
GAFDH |-3.45 |34.9

Bax  |-340 |96.8

Ns | |

Ns | |

Ns | |

Defaults | ™

Efficiency Settings are uszed in determining Comparative Quantitation results,
Consequently, these settings are available only for this experiment type.

ok | Cancel Help
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Comparative Quantitation Relative Quantity Chart

The Relative Quantity Chart screen, accessed through the Results tab, shows a graph depicting the
relative quantity values for each well relative to a Calibrator. The relative quantity of the Calibrator
is automatically defined as 1.0 and is displayed on the graph.

A separate Calibrator may be designated for each different Assay, and only Unknown wells defined
with the same assay name will be compared to those Calibrator wells. This allows multiple targets
to be run on the same plate and analyzed independently.

If multiple Calibrator wells are defined in Plate Setup with the same assay name, the Cts of those
Calibrator wells will be averaged and the relative quantities calculated for the Unknowns will be
relative to that average.

Relative quantities may be displayed in either bar graph (shown) or line plot format. See Display
Options, below, for more information.

When replicates are treated individually (in Analysis Selection/Setup), the X-axis displays Well IDs
(in A1 through H12 format). When replicates are treated collectively, relative quantity values are
plotted against the Replicate symbol.

Area to analyze

Relative Quantity Chart T

" Plate sample values
~

o
" Relative quantity plate
" Text report

" Conzolidated reports

Relative quantity based on:

|dRin |
™ Show fold change

¥ Shaw eror bars

Select replicate/well aszaps to plot
Rep... | Azsay | Type | Qua... |
g B&s  Calibrator  Calibr...
1a BAx  Unknown 0964

1 Bax  Urknown 1.42

12 BAx  Unkmown  1.63

13 B&x  Urknown 1.62

R elative Quantity (dRn)

9-Bax 10-BAY 11-BAY 12-BAY 13-BAY
ReplicateAnizll 10

Select &l
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Analysis Options
Relative Quantity Based On

Under Relative quantity based on, specify the form of the fluorescence data to be used in relative
quantity calculations. Available fluorescence data types are: dR (baseline-corrected raw
fluorescence), and dRn (baseline-corrected, reference dye-normalized fluorescence).

Fold Change

To plot the fold change of the sample quantity relative to the Calibrator quantity, mark the Show
fold change check box on the control panel. The fold change view is plotted using a base 2
logarithmic scale for the relative quantity (Y-axis). This display allows easier viewing of fold-
change results for Unknown samples that are down-regulated relative to the Calibrator since these
down-regulated relative quantities are displayed as negative values, rather than as fractional values
between zero and one.

Area to analyze

Relative Quantity Chart & i s

" Plate sample values
~

&+ Relative quantity chart
" Relative quantity plate
" Test report

" Conzolidated reports

Felative quantity based on:

dRn ~|

V¥ Show fold change

[V Show error bars

Select replicate/well azzays to plot
Fald Gty.

Log Fold Change to Cal. (Log base 29 (dRn)

ReplicateAn/el 1D £ >

Select Al

Error Bars

Error bars may be displayed when the data are treated collectively by marking the Show error bars
check box on the control panel. The error bars reflect the deviation in the replicates. The error bars
for the relative quantity charts are derived from the error bars on the Cts. The error bars on the Cts
are derived from the error bars on each fluorescence measurement at each cycle, and include
estimates of the imprecision of the Normalizers.
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Display Options

To change the style of the relative quantity chart from bar graph to line plot, or the reverse, double-
click on the graph to open the Graph Properties dialog box. In the Style section of the dialog, select
Plot to display the data as a line plot or Bar to display the data as a bar graph. Alternatively, click the
Style button on the graph toolbar.

To restrict the results shown to a subset of the replicate set or well/dye combinations, use the Select
replicate/well assays to plot list near the bottom of the command panel. You may display a single
plot or any subset of plots by clicking the desired plots on the list. (When selecting plots by
clicking, use the Shift key to select a contiguous group or the Ctrl key to select a non-contiguous

group.)

To display information about a specific well or replicate set, place the cursor over the bar or point
corresponding to the well/replicate set of interest. (Note that Display tooltips must be selected on the
Display tab of the Preferences dialog box in order for the well information to be displayed.)

The Graph Properties dialog box, accessed by double-clicking on the graph, controls several display
features including the attributes of the axes. See Graphs and Graph Properties for more
information.
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Comparative Quantitation Relative Quantity Plate

The Relative Quantity Plate screen displays the calculated relative quantities of template present in
the wells before thermal cycling in a plate format.

In each well with a well type assigned, the following information is shown:

o Well type, or well name (if Show Well Names selected in Plate Setup)

o Relative initial template quantity for each dye associated with a gene of interest. For
Unknowns, the value relative to the Calibrator after correction for Normalizer quantities is
reported. For all well types, the reference dye (Ref) and the normalizer dyes (Norm) are not
quantified

e Replicate symbol, if used (when replicates are treated collectively, the replicate symbol is
underlined)

e Association symbol, if used

Area o analyze

" Amplification plots

" Dizgsociation curve [no melt data)
" Plate sample values

" Standard curve

" Relative quantity chart

& Relative quantily plate

" Text report

" Consolidated reports

Relative quantity based on:

|dRn =l

Analysis Options

Relative Quantity Based On

Under Relative quantity based on, specify the form of the fluorescence data to be used to in relative
quantity calculations. Available fluorescence data types are: dR (baseline-corrected raw
fluorescence), and dRn (baseline-corrected, reference-dye normalized fluorescence).

Relative quantities are calculated from the Ct values for the gene of interest and the Normalizers in
both the Unknown wells and in the Calibrator wells. Therefore, normalizing the data for the
reference dye indirectly affects the relative quantity values through changing the Ct values.
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Comparative Quantitation Text Report

The Text Report screen shows the data from a run in text format.

Replicate | Dye | Assay | well Type | dRn Last | Threshald (drn) |t ¢drnd | Avreato analyze
1 HE® GAPDH  Standard 0.735 0.0071 20,27 " Amplification plots
1 FAM BAX  Standard 2,276 0.0170 21.72 el
z HEX GAPDH  Standard 0.642 0.0071 22,53 " Plate sample values
z FAM BAX  Standard 2.019 0.0170 23.80 © Srandard curve
3 HEX GAPDH  Standard 0.569 0.0071 24.58 2 LI -
3 FaM BA&Y Standard 1,742 0.0170 25.71 Relative quantity chart
4 HE*= GAPDH  Standard 0.475 0.0071 26,52 f" santity plate
4 FAM B Standard 1.458 0.0170 27.76 o
5 HEX GAPDH  Standard 0.427 0.0071 28,55 " Consolidated reports
5 FAM BAX  Standard 1.133 0.0170 29.93
3 HEX GAPDH  Standard 0.315 0.0071 30,75 Show Assay Specific T able |
& FAM BAX  Standard 0.517 0.0170 31.87
7 HEX GAPDH  MAC -0.000 0.0071 Ma Ct Last cpcle: |40 B
7 FAM BAX  MAC 0.002 0.0170 Ma Ct -
g HEX GAPDH  MTC 0.000 0.0071 Mo CE Ct and relative guantity based on:
] FAM BAX  MNTC 0.003 0.0170 Ma Ct
] HEx  GAPDH Calbrator  0.618 0.0071 22,60 |2Fn =l
g FAM Bax  Calibrator 1.810 0.0170 24,30 Meling temperature [T ) results based on:
10 HEX GAPDH  Unknown 0.667 0.0071 22.64
10 FAM B&X  Unknown 1.867 0.0170 24.39 [R1T) =l
11 HEX GAPDH  Unknown 0.625 0.0071 23.14
11 FAM BAYX  Unknown 2.018 0.0170 24.32 Column [~
12 HEX GAPDH  Unknown 0.656 0.0071 23.16 -
12 FAM  BAX  Unknown 2,064 0.0170 74,13 Replicate
13 HEX GAPDH  Unknown 0.639 0.0071 22,99 Ovwel
13 FAM BAYX  Unknown 2.082 0.0170 23.97 Owel Name
14 HEX GAPDH  MTC 0.003 0.0071 Ha Ct Owell Comment
14 FAM BAYX  NTC 0.001 0.0170 Ha Ct Dye
Agzay
1w/ell Tuoe st
Select Al | Defauts [~ |
Autosize columng
Hadr & Contents | Contents Only |

Analysis Options
Last Cycle

The Last cycle setting specifies the cycle from which the fluorescence values will be reported when
fluorescence value columns (such as dRn Last) are selected for display. By default, the cycle shown
is the last cycle of the segment being analyzed.

Last cycle: |40 :I

The Last Cycle setting also affects the reporting of Ct and Relative Quantity. Any wells having Ct
values greater than the Last cycle value will be reported as No Ct.

Ct and Relative Quantity Based On

Lt and relative quantity bazed on;

| dRin =]

Select the type of fluorescence data that the reported Ct and Relative Quantity will be based on from
the Ct and relative quantity based on menu on the command panel. Available fluorescence data
types are: dR (baseline-corrected fluorescence) and dRn (baseline-corrected, reference dye-
normalized fluorescence).
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Tm Resulis Based On

b elting temperature [Tm] rezults based on:

| RT) =

Select the type of fluorescence data plot that the reported melting temperature (Tm) will be based on
from the Melting temperature (Tm) based on menu on the command panel. Available designations
are: -R'(T), for plots based on raw fluorescence (the negative of the first derivative) and -Rn'(T), for
plots based on the normalized fluorescence (the negative of the first derivative).

Display Options

Assay Specific Table

Select Show Assay Specific Table to display threshold values and standard curve data for each assay
in a separate report located above the comprehensive text report.

Cive ‘ Assay | Threshold {drn) | RSq (drn) | Slope {dRn) | Efficiency (%) | Area to analyze
GAPDH  HEX 0.0071 0,999 -3,450 94,9 " #mplfication plots
BAY FAM 0.0170 1.000 -3.378 97.7 r
Replicate | Dye | mssay | wel Type | drn Last | Threshold (drn | ct (dRni | " Plate sample values
1 HEX  GAPDH Standsrd 0,738 0.0071 20.27 ©” Standard curve
1 Fam BaY Standard 2276 0.0170 Z1.72 " Relative quantity chart
2 HEX GAPDH  Standard 0,642 00071 22,53 r i ntity plate
z FAM  BAX  Standard 2,010 0.0170 23,80 @
3 HEX GAPDH Standard  0.560 0.0071 24,58 i
" Consolidated I
3 FaM  BAX  Standard 1742 00170 2571 e 2 e RS
4 HE: GAPDH  Standard 0,475 0.0071 26,82 | T
4 FaM B&¥  Standard 1.456 0.0170 27.76 S %
5 HEX GAPDH  Standard 0,427 0.0071 28,55 o <
s FAM  BAY  Standard 1,133 0.0170 29.93 Last eycle: =
6 HEX GAPDH Standard 0,315 0.0071 3075 ST O — -
6 FAM  BAX  Standerd 0,817 0.0170 31,87
7 HEX GAPDH  MAC -0.000 0.0071 Mo Ly dRin -
Nk ap AAIRAR, o "'-"‘—-‘.\ o LB e e, AR ..-"‘-—--‘-“\ e ’—" 2 A e coma AL et o i A ke, - R e e e P _‘.“‘-"“‘_"l il e it g, _\"‘J'AH_-‘-- b
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Columns Included in the Report

Indicate the Columns to be included in the text report by marking the check boxes next to the
column names. To exclude columns that are selected by default, click on the check box to clear the
column name. To mark all columns for display, click Select All. The default settings for column
selection can be restored by expanding the Defaults menu and then clicking Get.

If the included columns will not fit in the screen, a horizontal scroll bar appears at the bottom of the
window to allow horizontal scrolling.

Calurnn | ~
Replicate
el

O wel Hame
O el Comment
Dye

O &esay

Wel Tupe
OF Last

O dF Last

O Fn Last

™ -~ @ .

Select Al | Defaults A |

W

Autozsize columns

Hdr & Cantents | Canterts Onby |

Report Sorting

The information displayed in the text report can be sorted by any column name. To sort the
information, click on the column heading of the desired column. Clicking on a column heading will
sort the text report rows by ordering the information present in the selected column numerically or
alphabetically.

When sorting report information by Replicate or Well, several sort options are given. The
appropriate Sort Order dialog box will open after clicking on the column heading of the Replicate or
Well columns. Select the desired sort format and click OK.

Replicate Sort Order E|
Sort by Replicate Well ID Sort Order E'
{* Replicate number Forward (1, 2, 3, .0 Sart by Well 10
" Replicate number reverse (9, 8, 7, ... & Plate row Forward (A1, A2, A3 )
Ll i) Joree

" Plate row forward (81, 82, &3, ...)

™ Plate row reverse (H12, H11, H10, ...)
(" Plate colurnn Forward (&1, B1, C1, .0

" Plate column reverse (H12, G12, F12, ...}

kK, | Cancel K | Zancel

" Plate row reverse (H12, H11, H1O, ...}
(" Plate column Forward (41, B1, €1, ...)
" Plate column reverse (H12, G12, F12, ...)

MxPro QPCR Software 259



Column Width

To facilitate viewing data, columns can be automatically sized. Clicking the Contents Only button
will cause each column to be automatically resized to the width of the widest data cell in that
column (some column headers may be only partially displayed using this setting). Clicking the Hdr
& Contents button will cause each column to be resized to the widest cell in that column, including
the header cell.

Columns can also be resized manually by dragging the column dividers with the mouse.
Specialized Comparative Quantitation Text Report Columns

Rel. Quant. to Norm. The estimated quantities of gene of interest relative
to the Normalizer targets within that well or
associated to it during Plate Setup, regardless of the
Calibrator. This value is simply an approximation
and is not intended as a quantitative result. The
calculations are done for each individual well (or
set of replicates), regardless of well type.

Rel. Quant. to Std. (for validation) The quantitative determination of the (relative)
initial quantity based on the standard curve for the
same dye and target. Note that for experiments that
include two standard curves using the same dye
(e.g. one for the gene of interest and one for the
Normalizer), different assay names need to be
assigned for each set of Standard samples to
distinguish between the two targets.

Rel. Quant. to Cal. The relative quantity of the gene of interest
corrected for the quantities of the Normalizer
targets, and relative to the Calibrator sample. (For
example, a Rel. Quant. to Cal of 2 means that there
is twice as much target in the Unknown sample as
in the Calibrator, when the numbers are corrected
for the Normalizer quantities in each well.)

A note on standard deviations: Each reported quantity is associated with a standard deviation and a
coefficient of variation (cv). When replicates are treated collectively, these values are calculated as
zero, since replicate variability is eliminated in the collective treatment. When replicates are treated
individually, quantities are calculated for each well based on their individual Ct values and on the
average Ct values for the respective Normalizer and Calibrator. The standard deviation of the
calculated relative quantities for a group of replicate wells is calculated for each replicate set. The
coefficient of variation is calculated as the standard deviation divided by the average.
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Exporting Text Report Data

Text report data can be exported from the application in text, Microsoft Excel spreadsheet or XML
format for analysis. Text report exporting options are available from the File menu. See Exporting
Data to Other Applications in the File Menu section for more information.

IEN Edit  Instrument Tools Options  Section  Wiew  Window Help

e, .. CEFlHM ?
Cpen... Chrl+0 |
Close Jata Plots ]
Save Chrl+3 i
Save fs.., Chrl+a
Import Well Mames »
Impart LIMS File, .. Chrl+L
Export Instrument Data 4
Export Chart Data »
Export Text Report Export Text Report o Excel
Export bo PowerPoink(E k Chrl+ Expart Text Report Ta Text File., ..
Export to Image File. .. Chrl+I Export Text Report to ®ML File. ..
Canvvert to Mew Experiment Type...
LT p——— . e, T T e . .._L_r-‘““ ——— - pE——
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Comparative Quantitation Consolidated Reports

The Consolidated reports screen allows for multiple screens to be viewed and printed
simultaneously.

Plate Setup Thermal Profile i ™ Amphfication plots
3 i . . . € Dissociation curve [no melt data
|_|I_JD|::|DD|:JI_H_ _ {Estimated Run Time: 01:41:30) ?m:j’;
EEE T EEE e
E=l=l [ T[T ] EEE] &= C Tt
EEELTTTTTEEE s i |
E=E=LLLINT EEE] 5. e L =
- I_II_JDI::IDDI:_"H_“H_ emobate
' I_II_J L Ansyes Se e
[ inalysis Sel /Setup T eim Setlings Vi
Analysis Sel /Setup-Term Settings View Amplification Plots g;::ff::‘i{ e
Moviog svsceps pones fo smphionicn 3, dsocision 3 D1 Plte Sample Vaes
Baseling Semings Plate: * indioates manual baseline cycle range settings, _ [ Standard Cusve
= [ Relative Quantity Chant
5, [ Relative Quantity Plate
§ o [ Test Repart
§ Select All Defaults |~

246 81012141613 20 22 24 26 28 30 32 34 36 33 &0
Cyeles

Display Options
Areas per Page

The Areas per page setting specifies the number of selected screens to be viewed per screen view
and printed page.

Areas per page:; Id ;I

Areas boinclude |5

Plate Setup  [4
This pertains to all areas shown, except for Text report, which occupies the entire width of the
Consolidated reports viewing screen.

Areas to Include

Indicate the Areas to include in the Consolidated reports by marking the check boxes next to the
screen and/or report names. To exclude Areas that are selected by default, click on the check box to
clear the screen and/or report name. To mark all Areas for display, click Select All. The default
settings for area selection can be restored by expanding the Defaults menu and then clicking Get.
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Mx3000P and Mx3005P System
Experiments:

SYBR Green/EvaGreen

(with Dissociation Curve)

The SYBR Green and EvaGreen Experiment Types

SYBR Green and EvaGreen experiments typically use a Standard Curve to quantitate the amount of
target present in Unknown samples using SYBR Green I dye (in a SYBR Green experiment) or
EvaGreen dye (in an EvaGreen experiment) for detection of double-stranded DNA (dsDNA). These
two dyes behave similarly in their respective experiment types in that they both fluoresce upon
binding to dSDNA, thereby generating the signal used for detecting product accumulation. The
Thermal Profile of both experiment types includes a dissociation curve, used to verify that the
majority of fluorescence detected can be attributed to the labeling of specific PCR products, and to
verify the absence of primer-dimers and sample contamination. See Detection using DNA Binding
Dyes for more information on the general properties of SYBR Green I dye and EvaGreen dye.

The accumulation of dsSDNA can be assessed by the incorporation of SYBR Green I or EvaGreen
dye into a PCR reaction. A major advantage of this approach is that no fluorescence-labeled probes
are required. A limitation is that dye binding to both specific and non-specific PCR products
generates the same fluorescence signal. Including a dissociation curve in the experiment facilitates
the process of optimizing the assay for conditions that minimize the formation of non-specific
products, and provides a means for verifying the predominance of specific products in each run.
Using this approach, SYBR Green and EvaGreen dye-based assays have been successfully used for
a wide variety of QPCR and QRT-PCR applications.

In SYBR Green and EvaGreen experiments, the instrument detects the fluorescence of the dye
fluorophore during each cycle of the thermal cycling process and a Fluorescence value is reported at
each cycle. Fluorescence values are generally acquired in the annealing and extension stages of
thermal cycling. Fluorescence results are typically displayed in an Amplification plot, which reflects
the change in fluorescence during cycling.

The initial copy numbers of RNA or DNA targets can be quantified using real-time PCR analysis
based on threshold cycle (Ct) determinations. The Ct is defined as the cycle at which a statistically-
significant increase in fluorescence (above background signal measured in the early rounds of
amplification) is detected. The threshold cycle is inversely proportional to the log of the initial copy
number. In other words, the more template that is present initially, the fewer the number of cycles
required for the fluorescence signal to be detectable above background.
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Typical SYBR Green and EvaGreen experiments use a standard curve to quantitate the amount of
target present in an Unknown sample. In this method, a series of Standards, containing a dilution
series of a known amount of target, are amplified to generate a curve that relates the initial quantity
of the specific target in the Standard sample to the Ct. The standard curve is then used to interpolate
the initial template quantity in Unknown wells based on the Ct values determined for the Unknown
wells.

Use of the Dissociation Curve

The SYBR Green and EvaGreen experiment types have two major phases: Amplification and
Dissociation. The Amplification phase corresponds to the PCR portion of the experiment, and results
in the generation of dsSDNA. In the Dissociation phase, the dSDNA product is melted into ssDNA by
a stepwise increase in temperature, with fluorescence data being collected at each temperature step.
The magnitude of the reduction in fluorescence intensity of the SYBR Green or EvaGreen dye due
to its release from dsDNA provides an indicator of the amount of dSDNA dissociated at each step in
the dissociation curve. For data analysis, Fluorescence (or its first derivative) is plotted as a function
of Temperature. In thermal denaturation profiles for complex nucleic acid mixtures such as those
generated during PCR amplification, two semi-discrete populations with different transition
temperatures can typically be identified in the first derivative plots. Populations with a Tm of 80°C
or higher correspond to the larger PCR products, and can usually be assigned to the specific DNA
product. DNA products displaying melting temperatures of < 75°C correspond to non-specific DNA
products. It is important to note that these populations are not necessarily homogeneous, and may
contain multiple PCR product species.

Analysis often includes evaluation of the dissociation curve for no-template-control (NTC) reactions
in order to monitor the presence of primer-dimers and of contaminating template that might be
contributing to the fluorescence signal.
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SYBR Green/EvaGreen Plate Setup

In the Setup section of a SYBR Green or EvaGreen experiment, open the Plate Setup tab. Shown
below is a typical plate setup for a SYBR Green experiment.

H MxPro - Mx3005P (Standalone) SYBR Green - [New Experiment.mxp*]
File Edit Instrument Tools Options Section View Window Help

HE S o2 E

/2 J2 | R |[Mxa00se 6 e s plte) =] [ Setup | _Bun I Analysis |

| - Plate Setup || Thermal Profile Setup ] -
— E— " ; —— - Import... | Defaults '|
Quick Setup |
welllype: [Standard =l
Show Well Names |

Collect fluorescence data
[~ cys I~ HEX 'l— TET -

WROX [V SYER

Refeence de:[fig <] [ Alwels
|

Assign Assay Mames...
Standard quantiy: [SYBR | [1.00e+000
Autodncrement: 10z | ¥ |
-

Standard units: copies
|’ Identify replicate:

Replicate symbol: |1 vl

Aute-increment

Clear Selected Wells | ”

......... .. Plate setup comments:

Full-Screen Flate Negt »

-~ Assays shown Wiell types shown
| rox | sver ‘“ Unknown | NTC | standard

J\sagn\!idl Type and Assays to selected wells. The Clrl key selects multiple wells. | Door Closed | Lamp Off | B A

The MxPro software features several shortcuts to expedite plate setup including the ability to Import
an existing setup, to use a Default setup, and to rapidly specify collection of data for all dyes in all
wells by using Quick Setup.

Plate Setup is accomplished using the selection boxes and commands on the command panel at the
right of the screen. The command panel is designed to be followed in a top-to-bottom order,
beginning with Well type assignment. All other selections are unavailable until after Well type has
been assigned.
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Select the well(s) to be assigned using the mouse then assign the well(s) by using the Well type
menu on the command panel. The well types available in SYBR Green and EvaGreen experiments
are described in the table below.

Well Type Description

Unknown Contains a complete reaction mixture including a test template that
contains an unknown amount of the specific target.

Buffer Contains only buffer, used to monitor the background fluorescence
attributable to the buffer.

NAC No amplification control; contains all reaction components except DNA
polymerase.

NPC No probe control; contains all reaction components except the

fluorescence-labeled probe.

NTC No template control; contains all reaction components except the template
nucleic acid.

Standard Contains a complete reaction mixture including a known concentration of
target nucleic acid. Used to generate a standard curve, which is then used to
relate the threshold cycle (Ct) to initial template quantity in Unknown
wells.

No RT No reverse transcriptase control; contains all QRT-PCR reaction
components except reverse transcriptase.

Not in Use Optional designation for wells that are not in use. It is not necessary to
define any unused wells. This well type is equivalent to an unassigned
well.

Dye-specific Contains all reaction components except the template or target sequence
Negative Control |detected with the specified dye. Negative control well types available
correspond to the dyes defined in Optics Configuration. This well type
assignment is rarely used in SYBR Green or EvaGreen experiments (most
will use the NTC well type assignment for reactions lacking template).

Dye-specific Contains all reaction components including template known to be positive
Positive Control for the target sequence that is detected with the specified dye. Positive
control well types available correspond to the dyes defined in Optics
Configuration. This well type assignment, which qualitatively designates a
positive signal for the target without assigning an absolute amount, is
rarely used in SYBR Green or EvaGreen experiments (most will include
Standard wells with known amounts of target).

A well name may be assigned to the selected well(s) by right-clicking on the selected well(s) and
then selecting Well Information. Well names may be displayed in wells of the Plate Setup screen, in
place of Well Type, by clicking the Show Well Names button on the command panel. The Show Well
Names button must be released to allow Well Type assignment in the remaining wells of the plate.
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After assigning the Well type to the selected well(s), mark the dyes for which data should be
collected in these wells using the Collect fluorescence data check boxes. SYBR Green I dye data
(SYBR) and EvaGreen dye data (EVA) are both collected using the FAM filter path. The desired dye
(SYBR or EVA) may be assigned to this path in the Optics Configuration dialog box.

Collect fluorezcence data Collect fluorescence data

[ Y5 [ HEX [ CY5 [ HEX

[v ROX I+ SYBR [v RO v EVA

Reference dve: [pow - Al wells J Reference dve: |poe - Al wellz J
Azzign Aszay Mames.. Azsign Azzay Mames...

Once the well type and dye(s) are assigned, an assay name can be assigned to each dye position in
the selected wells. To begin assay assignment, click Assign Assay Names on the control panel to
open the Well Information dialog box. After assignment, the assay name will appear in the wells of
the Plate Setup screen in place of the dye name.

If you are using a passive reference dye in the selected well(s) select the dye from the Reference dye
menu. If all sample wells on the plate will contain the same passive reference dye, depress the All
wells button.

If the selected well(s) is a Standard, enter the amount of template. To do this, first select the dye
from the drop-down menu following Standard quantity. Next, enter the quantity of template added
to the selected well(s) as a decimal number (for example, 400 or 1.234). Specify the units for the
quantity in the Standard Units drop-down box. Instead of assigning quantities to wells on an
individual basis, it is also possible to assign quantities to Standard wells sequentially using the
Auto-Increment feature.

o ce egme
et v e Sy AN e o

Standard quantity: ||3.-’.'-.F'DHﬂ |1EIEII:1

Auta-lncrement: 10x ™
L.
Standard units: ||:|:||:|ies "

|dentify replicates o _

T PPy S

=

Assign the replicate set number to the selected well(s) by using the Replicate symbol menu. Instead
of assigning replicate numbers to wells on an individual basis, it is also possible to assign replicates
sequentially using the Auto-Increment feature.

B R L, L L

|dentify replizates

Fieplicate symboal; -

Ao ncrem$t |

[N = I e T

Once plate setup is complete, click Next to proceed to the Thermal Profile Setup screen.
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SYBR Green/EvaGreen Thermal Profile Setup

When the Thermal Profile Setup tab is selected in a new SYBR Green or EvaGreen experiment, a
default thermal profile opens. When performing setup in Standard mode, the default profile is
preconfigured for typical QPCR and QRT-PCR protocols with commonly-used cycling parameters
(applicable for many primer/template/enzyme systems).The default thermal profile setup for a
SYBR Green experiment is shown below (note that the default cycling parameters differ in an
EvaGreen thermal profile). The default thermal profile should be modified to the specific
requirements of the new experiment, as discussed below.

W MxPro - Mx3000P (Standalone) SYBR Green - [New Experiment.mxp*]

File Edit Instrument Tools Options Section View Window Help
D&@-d |0 &| o o | ® |@ E Zp E S0 R [Me3000P (& fter set plate) +| [Setup || Run I Anafysi5|
Plate Setup (CThermal Profile Setup ) |
+ Thesmal Profile Design 1
* Standard
100 " Custom
- Pre-Melt / BT Segment{s]
1 Plateau
2 Plateaus |
75
3 Plateaus |
w — Amplfication Segment
8 Fast2Step |
@ 50-
£ Nomal 2 Step |
= i Narmal 3 Step
- Dissociation / Melt Segment
2 [ Dissociation / Mel
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To change the default profile for the new experiment in Standard mode, first make any necessary
modifications to the basic structure using the buttons on the command panel.

e [f'this is an QRT-PCR Experiment, click 2 Plateaus to add an RT step only, or click
3 Plateaus to add an RT-primer binding step plus an RT step

e [f'this experiment will be performed using a two-step amplification protocol (combined
annealing/extension steps), click Normal 2 Step for a conventional cycling protocol or click
Fast 2 Step for a fast-cycling protocol
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If necessary, adjust the parameters for any of the individual plateaus, ramps, or segments by double-
clicking on the relevant profile element. In particular, ensure that the temperature setting for the
annealing plateau and the duration of the extension plateau in Segment 2 are appropriate for the
primer/target used in the current experiment.

Amplification data are collected at the end of each annealing plateau and dissociation data are
collected on the dissociation curve ramp in the default thermal profile. These collection settings are
suitable for a typical SYBR Green or EvaGreen experiment.

Note that the profile shown in the figure above is the default thermal profile for a SYBR Green or
EvaGreen experiment when using the software's Original Settings. (If you are using a user-defined
default set, a different default thermal profile may appear when the Thermal Profile Setup screen is
opened. See Preferences-Defaults for more information about the use and management of Defaults.)

It is also possible to set up a profile in Custom mode (without preconfigured protocols) or to Import
the thermal profile from an existing experiment into the new experiment. See Thermal Profile Setup
under How-To (Detailed Protocols) for more information.
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SYBR Green/EvaGreen Data Analysis
Analysis Setup

On the Analysis Selection/Setup screen:

1. Select the wells to be included in the analysis.

2. Select the data collection ramp/plateau from which data should be analyzed. The
Dissociation Data should be selected only for viewing the Dissociation curve. All other
Results screens require selection of a data set collected during amplification.

3. Specity the desired analysis settings on the command panel.

=13

0 pod?ro - M JO00P SYBR Green - [SYBR Green 2-Fold Example.mxp]

Fils Edt Grstrument Took Opbons Section Yiew Window Help

Y e | @ @mzﬁ.fbf‘_’ R oo e vt o = ml Eun L@I
Bt | Fiesults

Sedact data colechon rampyplatesr

[ A ation DataiS eprent 2 Plateau 2) |

| Dissociation DatafS egment IRamp 3] v|
Inchuce/E othude fisaap |

H SYER | nirwwn | [i= | snawa
Ay SelocionsSetup DoorClosed _Lomp Resty

See Analysis Selection and Setup for more detailed instructions on using the features on this screen.
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When all selections and settings are made, click the Results tab. The first of several available results
screens will appear. Use the options under Area to analyze to navigate to different analysis screens.
The following screens are available for SYBR Green and EvaGreen analysis:

Amplification Plots

Dissociation Curve

Plate Sample Values

Standard Curve

Initial Template Quantity

Text Report
Consolidated Reports
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SYBR Green/EvaGreen Amplification Plots

The Amplification plots screen, accessed through the Results tab, shows a plot of cycles versus
fluorescence for an individual collection point on which data are gathered. Select the collection
point for which data will be analyzed using the Analysis Selection/Setup screen.

Area to analyze

* Ampliication plots

" Dissociation curve

" Plate sample values
" Standard curve

" Initial template quantity
P A O S A S S U A S S AR " Tept report

- - - - - - - - - - - - - - - - - - n " Consolidated reports

Amplification Plots

LB T IR T

T B Show Standard Cuve |

- Last cycle: |40 EI

’ Fluorescence:
PPN 15 S S B T S S | dn =l
g ’ S i Threshold fluorescence
[~ e i o =
B ol oo R TR W GapDR [0004 =] 9 Recslc
2 Y L A S r El =

oL O R S S AU U U SRR O SN S SR

r = a
002 ..... ! r 3 o

IR RR Y. AN R NN g s

Select amplification plots to dizplay

Rep... | Azzay | Tupe | Ct |A

1 GAPDH  Unknown 2064

2 GAPDH NTC Mo Ct
S 3 GAPDH Standard  23.92

4 GAPDH  Standard 2288 W

Select Al Dizable Assaps

Analysis Options
Fluorescence Data Type Plotted

Select the type of fluorescence data to be plotted from the Fluorescence menu on the command
panel. Available fluorescence data types are: R (raw fluorescence), dR (baseline-corrected raw
fluorescence), Rn (normalized fluorescence), and dRn (baseline-corrected normalized fluorescence).
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Threshold Fluorescence

When basing plots on baseline-corrected fluorescence (dR or on dRn), the Threshold fluorescence
value for each dye is listed on the command panel and is marked on the graph by a horizontal line.
(Note that if a dye i1s hidden using the Assays shown controls or if the check box next to the dye is
cleared, the line corresponding to threshold fluorescence for that dye will not be shown on the

graph.)

Threshold fluorescence is calculated by the MxPro software according to the settings provided in
Analysis Term Settings. If desired, the threshold fluorescence may be adjusted manually.
(To restore the software-calculated values, click Recalc). Manually-specified Threshold fluorescence

values may be locked by clicking the lock icon (= corresponding to a particular dye. When locked,
the Threshold fluorescence value is fixed, and will not be recalculated when changes are made to
analysis algorithms or to the included well/dye dataset (e.g., by excluding specific well/assay data
points from analysis).

Only five threshold values can be displayed at one time. If more than five assays names have been
assigned on the same plate, the thresholds can only be adjusted by selecting wells containing no
more than five assays in total at one time.

Baseline correction is required to establish a threshold fluorescence. Thus selections related to
threshold fluorescence are unavailable for R or Rn data plots.

Last Cycle Setting

The Last cycle setting specifies the cycle from which the final (last) fluorescence values will be
reported in the Text Report and Plate Sample Values screens. The position of the last cycle is marked
on the graph with a solid vertical line.

This setting also affects the way Ct values are reported on other Results screens. While the Last cycle
is not directly used to determine Ct, any wells with Ct values greater than the Last cycle value will
be designated as No Ct in screens that display Ct.

Excluding Well/Dye Data from Analysis

To exclude the curve for one or more specific well/dye combinations from analysis, use either of the
following two methods. (Disabling a particular well/dye combination requires a replicate treatment
setting of Treat individually, specified on the Analysis Selection/Setup screen.)
e From the list under Select amplification plots to display, click the curve(s) to be excluded and
then click Disable Assays.

e Double-click on any data point on the plot to be excluded. This action will exclude the entire
data set for the well/dye corresponding to the plot.

To restore a plot that was disabled using either of these methods, go to the Analysis Selection/Setup
screen, click on Include/Exclude Assays, and then press the button corresponding to the specific
dye/well combination, restoring the button to a depressed state.
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Display Options

To restrict the plots shown to a subset of the selected well/dye combinations, use the Select
amplification plots to display list near the bottom of the command panel. You may display a single
plot or any subset of plots by clicking the desired plots on the list. (When selecting plots by
clicking, use the Shift key to select a contiguous group or the Ctrl key to select a non-contiguous
group.)

To display information about a specific data point on the plots, place the cursor over the point of
interest. (Note that Display tooltips must be selected on the Display tab of the Preferences dialog box
in order for the well information to be displayed.)

The Graph Properties dialog box, accessed by double-clicking on the graph, controls several display
features including whether the Legend and Plot Markers are displayed or hidden. See Graphs and
Graph Properties for more information.

Selecting Show Standard Curve will display the Standard Curve and its plot legend below the
Amplification Plot.
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SYBR Green/EvaGreen Dissociation Curve

The Dissociation Curve screen, accessed through the Results tab, shows a plot of fluorescence (or its
first derivative) as a function of temperature for the Dissociation segment of the experiment. Ensure
that the data set collected during the Dissociation segment of the experiment is selected for analysis
using the Analysis Selection/Setup screen.

fiea to analyze

Dissociation Curve ® cipli=Tapds

" Test report
" Consolidated reparts

For ramp diszociation use cpcle: |1 El

Fluorescence:

|Rr (7] |

Product melting temperature (Tm)

ax number: 1 4:
[™ Min peak height: 3

Select dissociation plats to display

Fluarestence (-Rn' (T

Fep... | Aszzay | Tupe |
1 GAPDH  Unknown
5 &8 60 62 64 66 63 Y0 TX T4 TH YR 40 8 &4 86 8% 90 4 44
Temperature (°C)
Select Al | Dizable Aszayz |

The plot shown above is based on the first derivative of the normalized fluorescence reading
multiplied by —1 [designated -Rn"(T)]. Plotting results in this way is generally appropriate for
complex nucleic acid mixtures such as those generated during PCR amplification. In samples with
amplicon, this type of plot will typically display at least two populations with different transition
temperatures. Populations with a Tm of 80°C or higher correspond to the larger PCR products, and
can usually be assigned as specific DNA product. DNA products displaying melting temperatures of
< 75°C correspond to non-specific DNA products. It is important to note that these populations are
not necessarily homogeneous, and may contain multiple PCR product species.
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Analysis Options
Fluorescence Data Type Plotted

Dissociation curves may be based on four different types of fluorescence: R (raw fluorescence), Rn
(normalized fluorescence), —R"(T), (the first derivative of the raw fluorescence reading multiplied by
—1), and -Rn"(T) (the first derivative of the normalized fluorescence reading multiplied by —1).
Select the desired type of fluorescence data to be plotted from the Fluorescence menu on the
command panel.

Product Melting Temperature Listings Settings

The MxPro software will identify and report Product melting temperatures for up to six product
populations from each dissociation curve. Set the maximum number of products for which a melting
temperature will be calculated using the Max number spin control box. This setting controls only the
maximum number; the software may detect and report a smaller number of product populations for
a given curve.

When basing plots on the negative derivative of fluorescence [-R"(T) or —-Rn’(T)], you may specify
the minimum peak height to be used for designating product populations. This peak height
minimum may be typed into the Min peak height box as a decimal number or may be set manually
by dragging the horizontal line indicator on the graph to the desired position.

Display Options

To restrict the plots shown to a subset of the selected well/dye combinations, use the Select
dissociation plots to display list near the bottom of the command panel. You may display a single
plot or any subset of plots by clicking the desired plots on the list. (When selecting plots with by
clicking, use the Shift key to select a contiguous group or the Ctrl key to select a non-contiguous

group.)

To exclude the curve for one or more specific well/dye combinations from view, click the curve(s)
to be excluded and then click Disable Assays. Disabling a particular well/dye combination requires
replicates to be treated individually (this may be specified on the Analysis Selection/Setup screen).
To restore a disabled plot, go to the Analysis Selection/Setup screen, click on Include/Exclude
Assays, and then press the button corresponding to the specific assay/well combination, restoring the
button to a depressed state.

To display information about a specific data point on the plots, place the cursor over the point of
interest. (Note that Display tooltips must be selected on the Display tab of the Preferences dialog box
in order for the well information to be displayed.)

The Graph Properties dialog box, accessed by double-clicking on the graph, controls several display
features including whether the Legend and Plot markers are displayed or hidden. See Graphs and
Graph Properties for more information.
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Reporting of Melting Temperatures (Tm)

Melting temperatures for each of the identified product populations are displayed when the cursor is
placed over any point on the curve of interest.

Melting temperatures will also be reported on the Text Report screen when the appropriate Tm
Product boxes are selected in the Columns selection on that screen.

* Replicate 1
GAPOH, Unknown
-Rr' (T (8155, 4.820) &
T Froduct 1: §2.0°0 &

st
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SYBR Green/EvaGreen Plate Sample Values

The Plate Sample Values screen displays Fluorescence values or Ct values for the sampled wells in a
plate format.

In each well with a well type assigned, the following information is shown:
o Well type, or well name (if Show Well Names selected in Plate Setup)
o Either the fluorescence or the Ct value for each dye for which data was collected
e Replicate symbol, if used (when replicates are treated collectively, the replicate symbol is
underlined)

—Areato analyze
7 pmplification plots
Dot

" Stand
© Initial template quantity
 Text report

" Congolidated reports

Lazt cycle: Im

— Display the values for

" Fluorescence

IdHn Last d
* Ctusing
| dRn |

Analysis Options

Display the Values for Fluorescence or Ct

Under Display the values for, specify the form of the data to be displayed by selecting either the
Fluorescence option or the Ct using option. You will also need to specify the type of fluorescence
data to be either displayed or used in calculations by selecting a data type from the drop-down menu
below the selected option. Refer to the tables below for descriptions of the fluorescence data type
abbreviations in the menus.
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When displaying Fluorescence values, the following fluorescence data types are available:

Data Type How Calculated

R Last final fluorescence

dR Last final fluorescence minus the initial fluorescence

Rn Last normalized final fluorescence

dRn Last normalized final fluorescence minus the normalized initial
fluorescence

R Last/R First final fluorescence divided by the initial fluorescence

When displaying Ct values, Ct calculations may be based on the following fluorescence data types:

Data Type How Calculated

dR baseline-corrected fluorescence

dRn baseline-corrected normalized fluorescence
Last Cycle

The Last cycle setting specifies the cycle from which the fluorescence values will be reported. By
default, the cycle shown is the last cycle of the segment being analyzed.

The Last cycle setting also affects the reporting of Ct. Any wells having Ct values greater than the
Last cycle value will be reported as No Ct.
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SYBR Green/EvaGreen Standard Curve

The Standard Curve is a plot of the log of the initial template quantity in the Standard wells (X-
axis), versus the Ct (threshold cycle). A least mean squares curve fitting algorithm is used to
generate the standard curves displayed. Curves are displayed for each dye for which data was
collected in Standard wells. Unknown wells selected during Analysis Selection/Setup are also
plotted on the standard curve (using a different data point marker) based on their measured Ct
values.

Area to analyze

" Amplification platz
Standard Curve AFITEEE 2
" Dizsociation curve
" Plate sample values

= & :
Log fitvalues quantity
L] GAPDH Standards, RSg:0.4958 " Tept report
—#&——  GAFDH Unknowns " Consolidated reports

GAPDH, ¥ = -3.336"L0OG () + 33.88, Eff = 99.4%
Shaow Amplification Plotz |

T S S —————— Ct baged on:
: : |dFin |

[ Show confidence interval

Threshald fluorescence

GAPDH m@
= e |
= _Rece |
= e |
=

Imitial termplate quantity calculator
: : Select assaw | GAPDH  «| Ck
14 . : Interpolated qty:

1000 10000
Initial Quantity (copies)

Ct (dRn)

Amplification efficiency caloulator
Slope: | Eff. (31

If less than two Standard wells were selected in Analysis Selection/Setup, no data will be plotted on
this chart.

Analysis Options
Fluorescence Data Type for Ct Determinations

Select the type of fluorescence data to be used for Ct determinations from the Ct based on menu on
the command panel. Available fluorescence data types are: dR (baseline-corrected raw
fluorescence), and dRn (baseline-corrected normalized fluorescence).

Ct bazed or:

dRn |

R
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Confidence Interval

The confidence interval for each standard curve may be displayed by selecting the Show confidence
interval check box. The resulting graph shows the confidence limits as hashed lines. The lines show
the range of Initial Quantity values at a particular Ct that cannot be statistically distinguished from
the fit line with more certainty than the confidence level (Level %) selected. The width of the
confidence interval is an indicator of the quality of the fit of the data to the standard curve.
Confidence interval calculations require a Replicates setting of Treat individually. Confidence level
values may be exported to an Excel file, a text file or an XML file by using the Export Chart Data
commands on the File menu.
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Threshold Fluorescence

The Threshold fluorescence value for each dye or assay name, as calculated by the MxPro software
according to the settings provided in Analysis Term Settings, is listed on the command panel. If
desired, the threshold fluorescence for a given dye may be adjusted manually by typing a new value
in the spin control box for the dye. (To restore the software-calculated values, click Recalc).
Threshold fluorescence values may be locked on the Amplification Plots screen. When locked, a
Threshold fluorescence value cannot be adjusted on the Standard Curve screen.

Only five threshold values can be displayed at one time. If more than five assays names have been
assigned on the same plate, the thresholds can only be adjusted by selecting wells containing no
more than five assays in total at one time.

Threzhold fluorezcence

GAPDH  |0.004 EI: Fecalc

L,

Excluding Well/Dye Data from Analysis

To exclude a specific well/dye data point from analysis, double click on the data point on the chart.
Disabling a particular well/dye combination requires a replicate treatment setting of Treat
individually, specified on the Analysis Selection/Setup screen. To restore an excluded data point, go
to the Analysis Selection/Setup screen, click on Include/Exclude Assays, and then press the button
corresponding to the specific dye/well combination, restoring the button to a depressed state.
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Display Options

To display information about a specific data point on the plot, place the cursor over the point of
interest to display the following information: well location or replicate number, dye name, well
type, the initial template quantity and the Ct.

\& Replicate 1, GAPDH, Unknowm
Initial Termplate Gy : 9.297=+003
Threshald Cycle, Ct : 2064

If the well is a Standard, the initial template quantity is the amount assigned to the well during plate
setup. If the well is an Unknown, the initial template quantity is the interpolated amount based on
the standard curve.

Note If Display tooltips is cleared (deselected) on the Display tab of the Preferences dialog box, this
well information will not be displayed.

The Graph Properties dialog box, accessed by double-clicking on the graph, controls several display
features including whether the Legend is displayed or hidden. See Graphs and Graph Properties for
more information.

Selecting Show Amplification Plots will display the Amplification Plots below the Standard Curve.
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Interpretation and Use of Curve Attributes
RSq Value, Slope, and Amplification Efficiency

The graph legend displays information about each curve plotted. (If no legend is displayed on the
screen, open the Graph Properties dialog box by double-clicking on the graph, and then select the
On option under Legend.) Besides correlating plot markers with dyes and well types, the legend
displays the R Squared (RSq) value and the equation for the line [y = m*log(x) + b, where m is the
slope of the line]. The amplification efficiency (Eff.), calculated from the slope, is also displayed.

Log fit values

u GAPDH Standards, RSg:0.9498
— &  GAPDH Unknowns
GAPDH, ¥ =-3.336*L0O G + 33.88, Bff. = 99 4%

The RSq value is an indicator of the quality of the fit of the standard curve to the Standard data
points plotted. The value will always be between 0 and 1. The closer the value is to 1, the better the
fit of the line.

The slope of the curve is directly related to the average amplification efficiency throughout the
cycling reaction. The equation that relates the slope to amplification efficiency is:

PCR Efficiency = 10¢"sr9 — ]

where PCR Efficiency corresponds to the proportion of template molecules that are doubled every
cycle. From this equation it follows that a reaction with 100% efficiency will result in a slope of
-3.322.

Initial Template Quantity Calculator

To use the displayed standard curve to calculate an interpolated quantity of template in another
sample from the run based on the Ct determined for the sample, choose the dye from the Select
assay drop-down menu, then type a value into the Ct field. The software will calculate and display
the interpolated initial template quantity (Interpolated qty). Note that initial template quantities are
automatically determined, based on the standard curves, for all Unknowns in the same experiment,
and these results may be viewed on the Initial Template Quantity results screen.

Iritial ternplate quantity calculator
Select assa_l,l:|l3.-'l'-.P'DH j Ct: |

[mterpolated gty |

MxPro QPCR Software 284



Amplification Efficiency Calculator

In the Amplification efficiency calculator, either type a slope value into the Slope field or type an
amplification efficiency value (as a percentage) into the Eff. field to convert between values. The
conversion calculation is based on the following equation:

PCR Efficiency = 10¢"r2) — ]

Amplification efficiency calculator

Slope: | Eff. [Z]:
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SYBR Green/EvaGreen Initial Template Quantity
The Initial Template Quantity screen displays interpolated quantities of template added to Unknown
wells before thermal cycling in a plate format.
In each well with a well type assigned, the following information is shown:
o Well type, or well name (if Show Well Names selected in Plate Setup)

Initial template quantity (for Unknowns, the value interpolated from the standard curve based on the
Ct calculated for the Unknown; for Standards, the amounts entered during plate setup)

e Replicate symbol, if used (when replicates are treated collectively, the replicate symbol is
underlined)

If less than two Standard wells were selected in Analysis Selection/Setup, a standard curve cannot be
plotted and an error message will appear in place of results in the Unknown wells.

Auea to analyze
" Amplification plotz
7 Disgocistion curve
" Plate sample values

' Conzolidated reports

Interpolated template quantity based on:

[ dRn |

Analysis Options
Fluorescence Data Type for Ct Determinations

Select the type of fluorescence data to be used to calculate the Ct values to be used for interpolation
from the Interpolated template quantity based on menu on the command panel. Available
fluorescence data types are: dR (baseline-corrected raw fluorescence), and dRn (baseline-corrected
normalized fluorescence).
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SYBR Green/EvaGreen Text Report

The Text Report screen shows the data from a run in text format.

Replicate | dssay | well Type | Threshald (dRn) | Ct (dRn) | Quantity (copies) | Rsq (dRn) | Slope (dRnj | Area to analyze

1 GAPDH  Unknown 0.0044 20,64 9,297e+003 0,995 -3.336 " Amplification plots

2 GAPDH  TC 0.0044  NoCt Mo Ct 0.995 3,336 ' Dl Qe

3 GAPDH  Standard 0.0044 2392 1.00e+003  0.998 -3.336  Plate sample valuzs

4 GAPDH  Standard 0.0044 22,86 2.00e+003 0.993 -3.336 ~ S-tandard O

5 GAPDH  Standard 0.0044 21.45 5.00e+003 0.998 -3.336 e .
& GAPDH  Standard 0.0044 20,49 1.00s+004 0998 -3.336 (" Initial template quantity
7 GAPDH  Standard 0.0044 19,61 2.00e+004 0.993 -3.336

a8 GAPDH  Unknown 0.0044 21.58 4.850=4-003 0.993 -3.336 ™ Consolidated reports

Show Azzay Specific Table |

Lazt cycle: lhl

Ct and final call based o

|dFin =l

Melting temperature [Tm) results bazed on:

A [
Calumn | ~

Replicate

Ovwel

O el Name

O well Comment

Oove

Bezay

wiell Type

v

SelectAl | Defauts ||

Autosize columins

Hdr & Contents | Conterts Only |

Analysis Options
Last Cycle

The Last cycle setting specifies the cycle from which the fluorescence values will be reported when
fluorescence value columns (such as dRn Last) are selected for display. By default, the cycle shown
is the last cycle of the segment being analyzed.

Last cycle; |40

The Last cycle setting also affects the reporting of Ct and the Final Call. Any wells having
Ct values greater than the Last cycle value will be reported as No Ct and will be called as
negative (-).

Ct and Final Call Based On
Select the type of fluorescence data that the reported Ct and Final Call will be based on from the Ct

and final call based on menu on the command panel. Available fluorescence data types are: dR
(baseline-corrected fluorescence) and dRn (baseline-corrected normalized fluorescence).

Ct and final zall based on

[ 7]
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Tm Results Based On

Select the type of fluorescence data plot that the reported melting temperature (Tm) will be based on
from the Melting temperature (Tm) results based on menu on the command panel. Available
designations are: -R'(T), for plots based on raw fluorescence (the negative of the first derivative) and
-Rn'(T), for plots based on normalized fluorescence (the negative of the first derivative).

belting temperature [Tm] results bazed on:

| R =
Display Options

Assay Specific Table

Select Show Assay Specific Table to display threshold values and standard curve data for each assay
in a separate report located above the comprehensive text report.

[ve [ Assay | Threshold (drr) [ RSq (dRm) | Slope (dRn) [ Efficiency (%) | Area to analyze

GAPDH  SYER 0.0044 0,993 -3.336 99.4 ™ Amplification plots

Replicate | Assay | well Type | Threshold (drn | Ct (dRn | Quantity (copies) | RSq (drA) | Slope (drn) | ; Dissociation curys

1 GAFDH  Unknown 0.0044 20,64 9.297e+003 0,998 -3.336 [Pt semipts vellies

2 GAPDH  NTC 0.0044  MNoCt Ma Ct 0.998 -3.336 £ Standard curve

3 GAPDH  Standard 0.0044 23.92 1.00e+003 0,995 -3.336 ™ Initial template quantity

4 GAPDH  Standard 0.0044 22.86 2.00e4+003 0,993 -3.336

5 GAPDH  Standard 0.0044 2145 5.00e+003 0,998 3,336 tliegas

] GAPDH  Standard 0.0044 20.49 1.00e4004 0,993 -3.336

7 GAPDH  Standard 0.0044 1961 2.00e+004 0.998 -3.33% | Show Assay Specific Table

] GAPDH  Unknown 0, 0044 21,55 4,55%e+003 0,995 -3.336 %
Last eycle; |40 5

T R P L S B T W ER s PR ,;'r'\‘_\ N S

Columns Included in the Report

Indicate the Columns to be included in the text report by marking the check boxes next to the
column names. To exclude columns that are selected by default, click on the check box to clear the
column name. To mark all columns to display, click Select All. The default settings for column
selection can be restored by expanding the Defaults menu and then clicking Get.

If the included columns will not fit in the screen, a horizontal scroll bar appears at the bottom of the
window to allow horizontal scrolling.

Colurnm | -
Replicate

O wel

O wel Mame
O wel Comment
Dye

O issay

Wwell Type

[ F Last

[ 4R Last

[ Rin Last

™ -~

A

Select Al | Defauts |~ |

Autosize columing

Hdr & Contents | Contentz Only |
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Report Sorting

The information displayed in the text report can be sorted by any column name. To sort the
information, click on the column heading of the desired column. Clicking on a column heading will
sort the text report rows by ordering the information present in the selected column numerically or
alphabetically.

When sorting report information by Replicate or Well, several sort options are given. The
appropriate Sort Order dialog box will open after clicking on the column heading of the Replicate or
Well columns. Select the desired sort format and click OK.

Replicate Sort Order E|
ot by Repicte Well ID Sort Order E3
f* Replicate number Farward (1, 2, 3, ...) Sork by ‘Well 1D

" Replicate number reverse (9, 8, 7, ...
" Plate row forward (81, 82, &3, ...)

™ Plate row reverse (H12, H11, H10, ...)
(" Plate colurnn Forward (&1, B1, C1, .0

{* Plate row Forward (&1, A2, &3, ...)
" Plate row reverse (H12, H11, H1O, ...}
(" Plate column Forward (41, B1, €1, ...)

" Plate column reverse (H1Z, G12, F12, ...} " Plate column reverse (H12, 512, F12, ...

kK, | Cancel K | Zancel

Column Width

To facilitate viewing data, columns can be automatically sized. Clicking the Contents Only button
will cause each column to be automatically resized to the width of the widest data cell in that
column (some column headers may be only partially displayed using this setting). Clicking the Hdr
& Contents button will cause each column to be resized to the widest cell in that column, including
the header cell.

Columns can also be resized manually by dragging the column dividers with the mouse.
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Exporting Text Report Data

Text report data can be exported from the application in text, Microsoft Excel spreadsheet or XML
format for analysis. Text report exporting options are available from the File menu.
See Exporting Data to Other Applications in the File Menu section for more information.

§-8 Edit Instrument Tools Ophions  Section  View  Window

Mew., .. Chrl+M
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Close

Save Ckrl4+3
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Export Chark Data »

Export Text Report k Export Text Report to Excel
Export to PowerPoinkE Chrlw Export Text Report To Text File. ..
Export to Image File... Chrl+I Export Text Report to %ML File, .,
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SYBR Green/EvaGreen Consolidated Reports

The Consolidated reports screen allows for multiple screens to be viewed and printed
simultaneously.

- Areato analyze
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Baszeline Settings Plate: ™ indicates manual baseline cyele mnge settings.
" Standard curve

" Initial template quartity
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Initial Quaritity (copies])

Display Options
Areas Per Page

The Areas per page setting specifies the number of selected screens to be viewed per screen view
and printed page.

Areas per page: |4 j

Areas to include |
Plate Setup

This pertains to all areas shown, except for Text report, which occupies the entire width of the
Consolidated reports viewing screen.

Areas to Include

Indicate the Areas to include in the Consolidated reports by marking the check boxes next to the
screen and/or report names. To exclude areas that are selected by default, click on the check box to
clear the screen and/or report name. To mark all areas for display, click Select All. The default
settings for area selection can be restored by expanding the Defaults menu and then clicking Get.
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Mx3000P and Mx3005P System
Experiments:
Allele Discrimination/SNP's Real-Time

The Allele Discrimination/SNP's Real-Time Experiment
Type

The Allele Discrimination/SNP's Real-Time experiment type uses fluorogenic probes to determine the
allelic composition of DNA samples. Two fluorogenic probes, labeled with two spectrally distinct
dyes, are used to discriminate between two alleles. For example, if amplification in an unknown
DNA sample is detected for the dye identifying the wild-type allele but not for the dye identifying a
mutant allele, the sample can be designated as wild-type homozygous. If amplification in an
unknown DNA sample is detected for the dye identifying the mutant allele but not for the dye
identifying the wild-type allele, the sample can be designated as mutant homozygous. If
amplification is detected for both dyes, the unknown sample is designated as heterozygous for the
two alleles. With properly designed probes, this assay is sensitive enough to detect a single-base
difference (single-nucleotide-polymorphism or SNP) between two alleles.

Molecular beacons can be used in a variety of PCR applications, but are commonly used in Allele
Discrimination assays due to the high specificity of the molecular beacons in recognizing nucleotide
sequence mismatches in DNA and RNA. The hairpin shape of the molecular beacon causes
mismatched probe/target hybrids to easily dissociate at significantly lower temperatures than
exactly complementary hybrids. This thermal instability of mismatched hybrids increases the
specificity of molecular beacons. See Molecular Beacons Probes in the Getting Started section for
more information on the mechanism of action of molecular beacons in QPCR assays.

Monitoring PCR reactions in real-time produces a fluorescence signal during each cycle. Results are
displayed as an Amplification plot that reflects the change in fluorescence during cycling. For Allele
Discrimination/SNP's Real-Time experiments, fluorescence is typically monitored and reported
during each annealing step when the molecular beacon is bound to its complementary target.

In the analysis of Allele Discrimination/SNP's Real-Time experiments, the MxPro software uses the
threshold cycle (Ct) value for each dye in each sample to determine the genotypes of the samples.
The threshold cycle is the cycle at which the fluorescence signal is first detectable above
background. A Ct value of 24 to 32 is expected for a sample that contains the specific allele
recognized by the probe. A Ct value equal to the final cycle of the PCR reaction (typically 40)
indicates the absence of a specific allele. Results are conveniently displayed in the Dual Color
Scatter Plot, which shows the Ct for the dye specific to one allele plotted against the Ct for the dye
specific to the other allele. Plotted points are grouped according to their positions on the scatter plot,
providing a convenient visualization of samples which share the same genotype (allelic
composition).

For applications in which a highly quantitative measurement of copy number is not required, the
system also offers the Plate Read/Allele Discrimination experiment type, in which fluorescence is
monitored when cycling is complete.
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Allele Discrimination/SNP's Real-Time Plate Setup

In the Setup section of the software, open the Plate Setup tab. Shown below is a typical plate setup
for Allele Discrimination/SNP's Real-Time.

H MxPro - Mx3005P (Standalone) Allele Discrimination / SNP's Real-Time - [Allele Discrimination Real-Time Example.mxp*]

File Edit Instrument Tools Options Section View Window Help
D&-EES o~ @ @E% B L L % [Weoreiaid [Setup) Aun | Anaysis
( Plate Setup )|  Themal Profile Setup |
mpot.. | Defaurs | v|
Huick Setup |
el type: [NTC |
Show Well Names |
i~ Collect flucrescence data
v TET I~ HEX
¥ ROX . v FAM .
Reference dye: | ROX vl Alwelisl
Assign Assay Names... |
i~ Idenify replicates ———————————————
Replicate symbok I‘ID vI
Autodncrement |
Clear Selected 'Wells |
Plate setup c
Full Screen Plate | Newt> |
[ Assays shown ‘Well types shown
I TET |i FAM ’7| nknown | NTC | tETHea | FAM MNeg
AssuanI T.,-pean;i.lssm to sdectedwelsTheClllkey ul;ets mullpla udlt .|”F..".nnr(“,.l.nsrrﬂ. |. .I. arnp"fﬁf ] Rs’ﬁ. : 4

The MxPro software features several shortcuts to expedite plate setup including the ability to Import
an existing setup, to use a Default setup, and to rapidly specify collection of data for all dyes in all
wells by using Quick Setup.

Plate Setup is accomplished using the selection boxes and commands on the command panel at the
right of the screen. The command panel is designed to be followed in a top-to-bottom order,
beginning with Well type assignment. All other selections are unavailable until after Well type has
been assigned.
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Select the well(s) to be assigned using the mouse then assign the well(s) by using the Well type

menu on the command panel. The well types available in an Allele Discrimination/SNP's Real-Time

experiment are described in the table below.

Well Type Description

Unknown Contains a complete reaction mixture including a test template that
contains an unknown amount of the specific target.

Buffer Contains only buffer, used to monitor the background fluorescence
attributable to the buffer.

NAC No amplification control; contains all reaction components except DNA
polymerase.

NPC No probe control; contains all reaction components except the
fluorescence-labeled probe.

NTC No template control; contains all reaction components except the template
nucleic acid.

No RT No reverse transcriptase control; contains all QRT-PCR reaction
components except reverse transcriptase.

Not in Use Optional designation for wells that are not in use. It is not necessary to
define any unused wells. This well type is equivalent to an unassigned
well.

Dye-specific Contains all reaction components except the template or target sequence

Negative Control |detected with the specified dye. Negative control well types available
correspond to the dyes defined in Optics Configuration. Used in
combination with NTC wells to calculate positive and negative calls.

DYe.-.SPecific Contains all reaction components including template known to be positive

Positive Control for the target sequence that is detected with the specified dye. Positive
control well types available correspond to the dyes defined in Optics
Configuration. Used to validate the reaction mixture.

A well name may be assigned to the selected well(s) by right-clicking on the selected well(s) and
then selecting Well Information. Well names may be displayed in wells of the Plate Setup screen, in
place of Well Type, by clicking the Show Well Names button on the command panel. The Show Well
Names button must be released to allow Well Type assignment in the remaining wells of the plate.
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After assigning the Well type to the selected well(s), mark the dyes for which data should be
collected in these wells using the Collect fluorescence data check boxes.

st
T 1I_..-.---"’5'—\/'-"«--.\,--"-"’l"

Collect fluorezcence data
v CY5 v HEX

- -

v ROX v FAM

- -

Reference dye: m |

Azzign Azzay Mames..

=} zoaelat =] au:-nﬂ""]-f'k"“‘* i e

EF p—.

Once the well type and dye(s) are assigned, an assay name can be assigned to each dye position in
the selected wells. To begin assay assignment, click Assign Assay Names on the control panel to
open the Well Information dialog box. After assignment, the assay name will appear in the wells of
the Plate Setup screen in place of the dye name.

If you are using a passive reference dye in the selected well(s) select the dye from the Reference dye
menu. If all sample wells on the plate will contain the same passive reference dye, depress the All
wells button.

Assign the replicate set number to the selected well(s) by using the Replicate symbol menu. Instead
of assigning replicate numbers to wells on an individual basis, it is also possible to assign replicates
sequentially using the Auto-Increment feature.

|dentify replicates
Replicate symboal: 1 -

.-'-‘-.gtu:u-lncrgment |
r‘\‘}

Once plate setup is complete, click Next to proceed to the Thermal Profile Setup screen.
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Allele Discrimination/SNP's Real-Time Thermal Profile
Setup

When the Thermal Profile Setup tab is selected in a new Allele Discrimination/SNP's Real-Time
experiment, a default thermal profile opens. When performing setup in Standard mode, the default
profile is preconfigured for typical QPCR and QRT-PCR protocols with commonly-used cycling
parameters (applicable for many primer/template/enzyme systems).The default thermal profile
should be modified to the specific requirements of the new experiment, as discussed below.

H MxPro - Mx3000P (Standalone) Allele Discrimination f SNP's Real-Time - [New Experiment.mxp]
File Edit Instrument Tools Options Section Yiew ‘Window Help

De-"dD & oo @ Q2B 252 R [wowrsneepaa] (Setup] Run | Analysis|

Plate Setup (Thermal Profile Setup ) |
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- Dissociation / Mel Segment
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To change the default profile for the new experiment in Standard mode, first make any necessary
modifications to the basic structure using the buttons on the command panel.

e If this is an QRT-PCR Experiment, click 2 Plateaus to add an RT step only, or click
3 Plateaus to add an RT-primer binding step plus an RT step

e [fthis experiment will be performed using a two-step amplification protocol (combined
annealing/extension steps), click Normal 2 Step for a conventional cycling protocol or click
Fast 2 Step for a fast-cycling protocol

e If this experiment uses SYBR Green I or another DNA-binding dye for detection, click
Dissociation/Melt to add a dissociation curve as the final segment

If necessary, adjust the parameters for any of the individual plateaus, ramps, or segments by double-
clicking on the relevant profile element. In particular, ensure that the temperature setting for the
annealing plateau and the duration of the extension plateau in Segment 2 are appropriate for the
primer/target used in the current experiment.

Data are collected at the end of each annealing plateau in the default thermal profile. These
collection settings are suitable for a typical Allele Discrimination/SNP's Real-Time experiment.

Note that the profile shown in the figure above is the default thermal profile for Allele
Discrimination/SNP's Real-Time when using the software's Original Settings. (If you are using a
user-defined default set, a different default thermal profile may appear when the Thermal Profile
Setup screen is opened. See Preferences-Defaults for more information about the use and
management of Defaults.)

It is also possible to set up a profile in Custom mode (without preconfigured protocols) or to Import
the thermal profile from an existing experiment into the new experiment. See Thermal Profile Setup
under How-To (Detailed Protocols) for more information.
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Allele Discrimination/SNP's Real-Time Data Analysis

Analysis Setup

On the Analysis Selection/Setup screen:

1. Select the wells to be included in the analysis.

2. Select the data collection ramp/plateau from which data should be analyzed.

3. Specify the desired analysis settings on the command panel.

W pod?ro - M dO00P Allele Discrimination § SMP"s Real - Time - [Allele Discrimination Real-Time Example.mxp] (=13
Fle Edt Onstrument Took Options Section Wiew Window Help
De-dm& -~ @0%BAL 2 FFrmd sew| B | B
(__Analysis SelectionfSetup | | |
i 20 S RS 5 6w | | o
e [Aurgic.sice: D stalSegrend 2 Plateais 2| |
' 1 I - ' L fes] |
Rephcates
= Treat inchvahualy
" Tinst cobactely
Sdgouithm snhancements
¥ Amplificston-based thieshokd
¥ Adapitvn bstsinn
¥ Movieg avesnge
Anaysiz Term Semngs |
At Algorkhen Setings |
Anabis comments;
ApwayE ghovn ‘Wendll by phaoren
B I ram— I tniraen [ Wt | TETHes | FAMbeg
Anlyss ScectonSen DosrClosed_Lamp Ready

See Analysis Selection and Setup for more detailed instructions on using the features on this screen.
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When all selections and settings are made, click the Results tab. One of several available results
screens will appear. Use the options under Area to analyze to navigate to different analysis screens.
The following screens are available for Allele Discrimination/SNP's Real-Time analysis:

Amplification Plots

Plate Sample Values
Dual Color Scatter Plot
Final Call Results

Text Report
Consolidated Reports
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Allele Discrimination/SNP's Real-Time Amplification Plots

The Amplification plots screen, accessed through the Results tab, shows a plot of cycles versus
fluorescence for an individual collection point on which data are gathered. Select the collection
point for which data will be analyzed using the Analysis Selection/Setup screen.

Are

Amplification Plots

" Dwal color scatter plot
" Final call results

" Text report
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Show Dual Color 5 catter Plat |

Last cycle: |36 3
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r Ha
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r =&
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1 wit FaM Me... 2643

1 it Fakd Ne... 2778

2 wat TET Me... 3530

2 it TET Me... 2292

3 wat Urknown Mo Ct

3 it Urknown  23.00

4 wit Unknown  35.96
Cycles 4 Lt Unknown 2230w

Select All Dizable Azzays

Analysis Options
Fluorescence Data Type Plotted

Select the type of fluorescence data to be plotted from the Fluorescence menu on the command
panel. Available fluorescence data types are: R (raw fluorescence), dR (baseline-corrected raw
fluorescence), Rn (normalized fluorescence), and dRn (baseline-corrected normalized fluorescence).
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Threshold Fluorescence

When basing plots on baseline-corrected fluorescence (dR or on dRn), the Threshold fluorescence
value for each dye is listed on the command panel and is marked on the graph by a horizontal line.
(Note that if a dye i1s hidden using the Assays shown controls or if the check box next to the dye is
cleared, the line corresponding to threshold fluorescence for that dye will not be shown on the

graph.)

Threshold fluorescence is calculated by the MxPro software according to the settings provided in
Analysis Term Settings. If desired, the threshold fluorescence may be adjusted manually.
(To restore the software-calculated values, click Recalc). Manually-selected Threshold fluorescence

values may be locked by clicking the lock icon (= corresponding to a particular dye. When locked,
the Threshold fluorescence value is fixed, and will not be recalculated when changes are made to
analysis algorithms or to the included well/dye dataset (e.g., by excluding specific well/assay data
points from analysis).

Only five threshold values can be displayed at one time. If more than five assays names have been
assigned on the same plate, the thresholds can only be adjusted by selecting wells containing no
more than five assays in total at one time.

Baseline correction is required to establish a threshold fluorescence. Thus selections related to
threshold fluorescence are unavailable for R or Rn data plots.

Last Cycle Setting

The Last cycle setting specifies the cycle from which the final (last) fluorescence values will be
reported in the Text Report and Plate Sample Values screens. The position of the last cycle is marked
on the graph with a solid vertical line.

This setting also affects the way Ct values are reported on other Results screens. While the Last cycle
is not directly used to determine Ct, any wells with Ct values greater than the Last cycle value will
be designated as No Ct in screens that display Ct.

Excluding Well/Dye Data from Analysis

To exclude the curve for one or more specific well/dye combinations from analysis, use either of the
following two methods. (Disabling a particular well/dye combination requires a replicate treatment
setting of Treat individually, specified on the Analysis Selection/Setup screen.)
e From the list under Select amplification plots to display, click the curve(s) to be excluded and
then click Disable Assays.

e Double-click on any data point on the plot to be excluded. This action will exclude the entire
data set for the well/dye corresponding to the plot.

To restore a plot that was disabled using either of these methods, go to the Analysis Selection/Setup
screen, click on Include/Exclude Assays, and then press the button corresponding to the specific
dye/well combination, restoring the button to a depressed state.
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Display Options

To restrict the plots shown to a subset of the selected well/dye combinations, use the Select
amplification plots to display list near the bottom of the command panel. You may display a single
plot or any subset of plots by clicking the desired plots on the list. (When selecting plots by
clicking, use the Shift key to select a contiguous group or the Ctrl key to select a non-contiguous

group.)

To display information about a specific data point on the plots, place the cursor over the point of
interest. (Note that Display tooltips must be selected on the Display tab of the Preferences dialog box
in order for the well information to be displayed.)

The Graph Properties dialog box, accessed by double-clicking on the graph, controls several display
features including whether the Legend and Plot Markers are displayed or hidden. See Graphs and
Graph Properties for more information.
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Allele Discrimination/SNP's Real-Time Plate Sample Values

The Plate Sample Values screen displays Fluorescence values or Ct values for the sampled wells in a
plate format.

In each well with a well type assigned, the following information is shown:
e Well type, or well name (if Show Well Names selected in Plate Setup)
o Either the fluorescence or the Ct value for each dye for which data was collected
e Replicate symbol, if used (when replicates are treated collectively, the replicate symbol is
underlined)

—Avrea to analyze

(Y

7 Final call rezults
 Teut report
" Consolidated reparts

Last cycle: lm

— Digplay the walues for

" Fluorescence

I dRin Last LI
% Ctusing

Analysis Options

Display the Values for Fluorescence or Ct

Under Display the values for, specify the form of the data to be displayed by selecting either the
Fluorescence option or the Ct using option. For either of these options, you will need to specify the
type of fluorescence data to be used in the analysis by selecting a data type from the drop-down
menu below the selected option. Refer to the tables below for descriptions of the fluorescence data
type abbreviations in the menus.
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When displaying Fluorescence values, the following fluorescence data types are available:

Data Type How Calculated

R Last final fluorescence

dR Last final fluorescence minus the initial fluorescence

Rn Last normalized final fluorescence

dRn Last normalized final fluorescence minus the normalized initial
fluorescence

R Last/R First final fluorescence divided by the initial fluorescence

When displaying Ct values, Ct calculations may be based on the following fluorescence data types:

Data Type How Calculated

dR baseline-corrected fluorescence

dRn baseline-corrected normalized fluorescence
Last Cycle

The Last cycle setting specifies the cycle from which the fluorescence values will be reported. By
default, the cycle shown is the last cycle of the segment being analyzed.

The Last Cycle setting also affects the reporting of Ct. Any wells having Ct values greater than the
Last cycle value will be reported as No Ct.
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Allele Discrimination/SNP's Real-Time Dual Color Scatter Plot

The Dual Color Scatter Plot screen is useful to compare the amplification properties of two different
targets (represented by two different dyes) in the same well. This form of analysis is especially
useful for allele discrimination experiments, where the quantity of each of two possible alleles is
indicated by a different dye.

Each plotted point represents the coordinates of either the fluorescence values or threshold cycle
(Ct) values for the two dyes in a single well. For example, the X-axis may correspond to TET Ct
while the Y-axis corresponds to FAM Ct and the plotted point (x,y) corresponds to the coordinates
describing the two Ct values determined for a given well. The position of the data point for a given
well on the scatter plot indicates the presence or absence of each allele. Colored rectangles on the
plot are used to group wells with a common genotype (allelic composition). The shapes of the
genotype-marking rectangles may be changed, and individual data points may also be excluded
from the genotype group. The two alleles may be named on this screen, with the user-provided
allele names reflected in the genotype descriptions of the wells on this and other Results screens.
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Analysis Options

Last Cycle Setting

Lazt cycle: I*“:I ﬁ

The Last cycle setting specifies the cycle from which the fluorescence values will be plotted if
Fluorescence is selected under Display the values for. By default, the cycle shown is the last cycle of
the segment being analyzed.

This setting also affects the way Ct values are reported on this and other Results screens. While the
Last cycle is not directly used to determine Ct, any wells with Ct values greater than the Last cycle
value will be plotted with a Ct value corresponding to the last cycle for which data was collected.
The same wells will be designated as No Ct in screens that display Ct values.

Plot the Values for Fluorescence or Ct

Under Display the values for, specify the form of the data to be plotted by selecting either the
Fluorescence option or the Ct using option. For either of these options, you will need to specify the
type of fluorescence data to be used in the analysis from the drop-down menu below the selected
option. Refer to the tables below for descriptions of the fluorescence data type abbreviations in the
menus.

— Digplay the values far

%' Fluorescence

I dRn Last j

" Ct using

[dRin =l

When plotting Fluorescence values, the following fluorescence data types are available:

Data Type How Calculated

R Last final fluorescence

dR Last final fluorescence minus the initial fluorescence

Rn Last normalized final fluorescence

dRn Last normalized final fluorescence minus the normalized initial
fluorescence

R Last/R First final fluorescence divided by the initial fluorescence
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When plotting Ct values, Ct calculations may be based on the following fluorescence data types:

Data Type How Calculated
dR baseline-corrected fluorescence
dRn baseline-corrected normalized fluorescence

Note that if no reference dye has been assigned to the wells and dRn, Rn Last or dRn Last is selected,
a message like the following will appear below the graph:

Some of the selected wells have not been displayed.
4 of 18 did not have both dyes selected for analysis
4 of 18 did not have a reference dye specified

Allele Associations

The Allele associations section of the command panel is used to identify the association between
each of the plotted dyes and the allele detected by the dye. The allele/dye specified in the top menu
will be plotted on the X axis, and the allele/dye specified in the bottom menu will be plotted on the
Y axis. Any two dyes assigned during Plate Setup may be selected in these menus.

bllele azsociations

AIIeIef-‘«ITET vI
Allele B |tha| vI

Both TET and FAM

Rename Allelez/Genotypes |

By default, alleles are named Allele A and Allele B. The allele names also correspond to the
genotypes assigned to wells in which a single allele is detected. Both is the default name for the
genotype group in which both alleles are detected. Each of these allele/genotype names may be
changed to user-specified names by clicking Rename Alleles/Genotypes on the command panel.
When the following dialog box appears, type the desired allele/genotype names into the fields and
then click OK.

Rename AllelefGenotypes E|

allele & W

Allele B: IW
Both: Im
Ok | Cancel |

The new allele names will appear in the Allele associations section of the command panel.
The specified allele or genotype names are also displayed on some other Results screens.
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Display Options
Display of Genotype Groups on the Scatter Plot

Wells with a common genotype (allelic composition) are grouped on the scatter plot in color-coded
rectangles. The genotype corresponding to each group is indicated in the graph legend

(see Graph Properties below). If a single allele was detected in a well, the genotype designation
corresponds to the allele name. If both alleles were detected, the genotype is designated Both by
default; this designation may be changed by clicking Rename Alleles/Genotypes on the command
panel. If neither allele was detected, the genotype is designated None.

By default, only genotypes with at least one positive well are represented by colored rectangles on
the scatter plot. To include colored rectangles for all four possible genotypes, click Show All
Genotypes on the command panel.

R e I T Twr e
i Hoset G ERotypes T

| Show All Genotypes . |
bl

The size and shape of each rectangle may be changed by dragging any side of the rectangle with the
mouse. The color of the rectangle and the enclosed group of data points may be changed for any
genotype by double-clicking on the genotype’s entry in the legend.

Note The size and shape of a rectangle does not convey information about dye intensity, data
quality, or any other measured data attribute. The rectangles are only intended to identify
and group the data points which fit the positive/negative calling result criteria that define
each genotype.

Any well may be manually excluded from the genotype groups by double-clicking on the data point
for the well. The following dialog box will appear.

Remowve Replicate 2

Remove replicake 2 From genotype "heterozygote"?

Yes Mo |

Once Yes is selected, the symbol for the affected data point will change to the color and point style
assigned to excluded data points. In addition, the Genotype for the well will change in the Text
Report.
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To restore any manually removed data points to their original genotype assignments, click Reset
Genotypes on the command panel.

Rename Alleles/Genotypes |

| Reset Genotypes " |

Show All Genatypes |

Graph Properties

The Graph Properties dialog box, accessed by double-clicking on the graph, controls several display
features including whether the legend is shown or hidden and the attributes of the axes. See Graphs
and Graph Properties for more information.

To display information about a specific data point on the scatter plot, place the cursor over the point
of interest. (Note that Display tooltips must be selected on the Display tab of the Preferences dialog
box in order for the well information to be displayed.)
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Allele Discrimination/SNP's Real-Time Final Call Resulis

The Final Call Results screen provides a simple depiction of whether product was accumulated for
each dye in each well in a plate format. A plus sign (+) signifies accumulation of product for the
indicated dye, while a minus sign (-) signifies that product accumulation was not detected. Calling
is based on Ct, where + is returned if the Ct is less than the last cycle for which data was collected
and — is returned if the Ct is equal to the last cycle for which data was collected, indicating that the
threshold fluorescence value was not attained during amplification.

In each well with a well type assigned, the following information is shown:
o Well type, or well name (if Show Well Names selected in Plate Setup)
e The final call for each dye for which data was collected. [For all well types, the reference
dye (Ref) is not associated with a final call]
e Replicate symbol, if used (when replicates are treated collectively, the replicate symbol is
underlined)

The allele associated with each dye is shown under Allele associations on the command panel.
Allele names may be changed on the Dual color scatter plot screen.
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Analysis Options
Fluorescence Data Type for Ct Determinations

Select the type of fluorescence data to be used to calculate the Ct values to be used for interpolation
from the Results based on Ct calculated from menu on the command panel. Available fluorescence
data types are: dR (baseline-corrected raw fluorescence), and dRn (baseline-corrected normalized
fluorescence). If dRn is selected, but no reference dye was assigned during Plate Setup, the final call
result will be replaced with the error indicator of No Ref.

Effect of Threshold Fluorescence

Positive and negative calls are based on threshold cycle (Ct), the cycle at which the fluorescence
signal first exceeds or equals the threshold fluorescence for the experiment. The settings that
determine how threshold fluorescence is calculated may be accessed and adjusted on the Threshold
Fluorescence tab of the Analysis Term Settings dialog box. Threshold fluorescence may also be
adjusted manually.
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Allele Discrimination/SNP's Real-Time Text Report

The Text Report screen shows the data from a run in text format.

Replicate | well Name | Dye | Assay | el Type | Threshold {dRn) | Ck ¢dRn) | Final Call (dRn) | Genotype (dRn) | Arga bo analyze
1 -—- TET wt FAM Megative Control 0.0065 24.33 + wild-kvpe " Amplification plats
1 FaM  mut FaM Megative Control 0.0036 o Ck - wild-type " Plate sample values
2 TET  wt TET Megative Contral 0.0068 Mo Ct - rrukant " Dual color scatter plat
z - FAM  mut TET Megative Contral 0,0086 2z2.21 + rrukant " Final call rasults
3 Homo-Fam  TET  wk Unknown 0.0065 Mo Ck - rmutankt
3 Homo-Fam  FAM  mut Unknaown 0. 0056 22,37 + rukant
4 Homo-Fam  TET  wk Unikniown 0.0065 Mo Ck - mutant " Consolidated reports
4 Homo-Fam  FAM - mut Uniknown 0,006 22,15 + rutant
5 Homo-Tet  TET  wt Unknawn 0.0068 24,34 + wild-kype Show Aszzay Specific Table |
5 Homo-Tet FaM  mut Unknown 0.0036 Mo Ck - wild-type
& Homo-Tet  TET  wt Unknown 00065 2421 + wild-type Last cycle: |26 E|j
[ Homo-Tet FaM  mut Unknown 0,006 Mo - wild-tyvpe )
7 Hetero TET  wt Unknown 00068 2446 +  heterozygoke Ct and final call based or:
7 Hetero FamM  mut Unknown 0.0086 23.17 + heterozygote | =, j
g Hetero TET wt Unknown 0.0065 24.13 + heterozygote
3 Hetera FaM  mut Unknown 0.0036 22,77 + heterazygoke Calumn | ~
a - TET  wt MNTC 0.0068 Mo Ct - More "
a FaM mut  NTC 0.0086 Mot - None Replicate
10 TET it NTC 00068 Mot - Mane Owel
10 FaM  mut NTC 0.0036 o - Mone wéell Mame
el Comment
Dye
Aszay
Wwell Type
O~ Last
O dF Last
OFRn Last
O drr Last
Lo N o ¥
seectal | Defauts |~ |

Autosize columnz

Hdr & Contents | Contents Only |

Analysis Options
Last Cycle

The Last cycle setting specifies the cycle from which the fluorescence values will be reported when
fluorescence value columns (such as dRn Last) are selected for display. By default, the cycle shown
is the last cycle of the segment being analyzed.

Lazt cycle: I4EI 3:

The Last cycle setting also affects the reporting of Ct and the Final Call. Wells having Ct values
greater than the Last cycle value will be reported as No Ct and will be called as negative (-).

Ct and Final Call Based On
Select the type of fluorescence data that the reported Ct and Final Call will be based on from the Ct

and final call based on menu on the command panel. Available fluorescence data types are: dR
(baseline-corrected fluorescence) and dRn (baseline-corrected normalized fluorescence).

Ct and final call bazed on

[ <]
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Display Options

Assay Specific Table

Click Show Assay Specific Table to display threshold values and standard curve data for each assay
in a separate report located above the comprehensive text report.

Columns Included in the Report

Dve | Assay | Threshold (drn) |

wk TET 0.0065

ik FAM 0.0056

Replicate | el Mame | Dve | Assay | el Type | Threshold (dra3 | ct (drAd | Final Call {drn}) | enatype (drn) |
i --- TET  wik FaM Megative Control 0.0065 24,33 + wild-bype
1 FaM  mut FaM Megative Control 0.0086 Mo wild-bype
2 TET  wk TET Megakive Control 0.0065 Mok mukant
2 == FAM  ruk TET Megakive Control 0.0086 2221 + mukant
3 Homo-Fam  TET  wt Unknown 00065 Mo Ck mutant
3 Homo-Fam FAM ok Unknown 0.0056 2237 + rukant
4 Homo-Fam  TET  wk Unknowin 0.0065 Mo Ck mukant
4 Homao-Fam  FAM _mot Unknowin 0.0056 22,15 + mukant
R Sy ._A-L.f‘ T T SR SRS SRR e L

Area to analyze

" Amplification plots

" Plate zample values
" Dwal color scatter plat
" Final call results

d reports

| Show Azszay Specific T able

Last cycle: |26 3:

o A e et r

Indicate the Columns to be included in the text report by marking the check boxes next to the
column names. To exclude columns that are selected by default, click on the check box to clear the
column name. To mark all columns to display, click Select All. The default settings for column
selection can be restored by expanding the Defaults menu and then clicking Get.

If the included columns will not fit in the screen, a horizontal scroll bar appears at the bottom of the
window to allow horizontal scrolling.

Column

|~

O
O

O
O
O
O

o |

Replicate
Wiell
Well Mame

&l Comment

Dye
Azzay
el Tupe
R Last
dR Laszt
Fin Lazt

[T

Select Al

W

Defaultz w7 |

Autosize columns

Hdr & Contents | Contentz Only |
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Report Sorting

The information displayed in the text report can be sorted by any column name. To sort the
information, click on the column heading of the desired column. Clicking on a column heading will
sort the text report rows by ordering the information present in the selected column numerically or
alphabetically.

When sorting report information by Replicate or Well, several sort options are given. The
appropriate Sort Order dialog box will open after clicking on the column heading of the Replicate or
Well columns. Select the desired sort format and click OK.

Replicate Sort Order E|
ot by Repicte Well ID Sort Order E3
f* Replicate number Farward (1, 2, 3, ...) Sork by ‘Well 1D

" Replicate number reverse (9, 8, 7, ...
" Plate row forward (81, 82, &3, ...)

™ Plate row reverse (H12, H11, H10, ...)
(" Plate colurnn Forward (&1, B1, C1, .0

{* Plate row Forward (&1, A2, &3, ...)
" Plate row reverse (H12, H11, H1O, ...}
(" Plate column Forward (41, B1, €1, ...)

" Plate column reverse (H1Z, G12, F12, ...} " Plate column reverse (H12, 512, F12, ...

kK, | Cancel K | Zancel

Column Width

To facilitate viewing data, columns can be automatically sized. Clicking the Contents Only button
will cause each column to be automatically resized to the width of the widest data cell in that
column (some column headers may be only partially displayed using this setting). Clicking the Hdr
& Contents button will cause each column to be resized to the widest cell in that column, including
the header cell.

Columns can also be resized manually by dragging the column dividers with the mouse.
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Exporting Text Report Data

Text report data can be exported from the application in text, Microsoft Excel spreadsheet or XML
format for analysis. Text report exporting options are available from the File menu.
See Exporting Data to Other Applications in the File Menu section for more information.

§-8 Edit Instrument Tools Ophions  Section  View  Window

Mew., .. Chrl+M
Qpen... ChrliD
Close

Save Ckrl4+3
Save hs... Chrl+-5

Mew Project { Multiple Experiment Analysis)
Open Project. ..

Import el Mames »

Export Instrurnent Daka 4

Export Chark Data »

Export Text Report k Export Text Report to Excel
Export to PowerPoinkE Chrlw Export Text Report To Text File. ..
Export to Image File... Chrl+I Export Text Report to %ML File, .,

e =IO ELL tEJ:'E'fj' Exp@eg;‘[}:_g? B i s, o xr-"“"'—‘h“ m
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Allele Discrimination/SNP's Real-Time Consolidated Reports

The Consolidated reports screen allows for multiple screens to be viewed and printed
simultaneously.

i ~ Area to analyze
Flate Setup Thermal Profile " Amplfication plots
—T=T—T= - (Estimated Run Time: 02:06:05) (" Plate sample values
s e " Dual color scatter plot
| P 100 I " Final call results
- R *2 - { Tet repor
S ECU S S g 75| 710001 0 v, X 00:30 % Consolidated reports
R 14 ; ot - 72 . _
e T &0- / . _’55° ! reas per page: |4 -
= v
—T—T—1T—1T E 5. - ! ! Areas ba include |
| | Plate Setup
0 , . Thermal Profile Setup
segment 1 Segment 2 O FRawData Plots
1 Cycle 40 Cycles [ &nalysis Sel /Setup
O £nalysis Sel /Setup-Tem Settings View
[ mpiifigstion Plats
Amplification Plots Dual Color Scatter Plot L Plate Saitple Values
Drual Colar 5 catter Plat
O Final Call Fiesults
z s Allele Genatypes Text Report
= * wild-type
= 0.4 mutarit
B n hetarazygote
E 0.z ¥ None
E 02 E . o Select Al Defaultz | ™
Y4 é 1
0.0} 2o L
g I R =4
2 46 8 1012141618 2022 2426283032 3436 3840 5 94 95 98 97 B8 B0 50 31 4% 33 34 35 %6
Cyeles Ct fuzing dRn) for wt
v

Display Options
Areas Per Page

The Areas per page setting specifies the number of selected screens to be viewed per screen view
and printed page.

Areas per page: | 4 j

Areas toinclude |
Flate Setup

This pertains to all areas shown, except for Text report, which occupies the entire width of the
Consolidated reports viewing screen.

Areas to Include

Indicate the areas to include in the Consolidated reports by marking the check boxes next to the
screen and/or report names. To exclude areas that are selected by default, click on the check box to
clear the screen and/or report name. To mark all areas for display, click Select All. The default
settings for area selection can be restored by expanding the Defaults menu and then clicking Get.
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Mx3000P and Mx3005P System
Experiments:
Molecular Beacon Melting Curve

The Molecular Beacon Melting Curve Experiment Type

After a molecular beacon is manufactured, its melting characteristics are verified by melting curve
analysis to determine the molecular beacon's target specificity, experimental melting temperature
(Tm), and the appropriate annealing temperature for subsequent PCR experiments. Melting curves
are typically performed with the molecular beacon alone (MB) and in the presence of either a
perfectly-matched (MBO) or a mismatched (MBMO) oligonucleotide target in order to determine the
temperature that results in maximum specificity.

A melting curve displays the fluorescence of the molecular beacon at various temperatures in the
presence or absence of the diagnostic single-stranded oligonucleotide targets. At high temperatures,
the molecular beacon will assume an unstructured conformation and will fluoresce. In the absence
of the single-stranded oligonucleotide target, as the temperature decreases the molecular beacon will
assume a hairpin conformation, and fluorescence will be quenched. The temperature at which half-
maximum fluorescence is obtained gives the Tm for that molecular beacon.

In the presence of either single-stranded oligonucleotide, as temperature decreases the molecular
beacon will hybridize to the target, physically separating the fluorophore and quencher, and
allowing fluorescence. At higher temperatures in the curve, the perfectly matched oligonucleotide
(Well type of MBO) is expected to demonstrate greater binding (and therefore greater fluorescence)
compared to the mismatched oligonucleotide (Well type of MBMO). The temperature window
displaying a significant difference in Fluorescence between the MBO and MBMO wells represents the
range of acceptable annealing temperatures to achieve discrimination between the two target
oligonucleotides.

Selecting the Optimal Annealing Temperature

An annealing temperature should be chosen at which the molecular beacon will bind efficiently to
its complementary target, and at which the molecular beacon will adopt a stem-loop conformation
when unbound to target. For allele discrimination or other assays requiring specificity, the annealing
temperature should be chosen according to the temperature at which the molecular beacon binds to
its completely complementary target but binds minimally to a mismatched target.
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The figure below illustrates a typical molecular beacon melting profile performed in the
development of an allele discrimination assay. Three melting curves are shown: molecular beacon
alone (MB) (blue curve), molecular beacon plus its complementary single stranded oligonucleotide
target (MBO) (red curve), and molecular beacon plus a single stranded oligonucleotide target
containing a single mismatch (MBMO) (green curve). To ensure PCR assay specificity in
discrimination, an annealing temperature at which the molecular beacon will bind to its completely
complementary target but not to a mismatched target should be chosen. In this example, an
annealing temperature of 60°C will provide low background fluorescence, high fluorescence when
the perfectly matched target is present and low fluorescence when a target containing a single
mismatch is present.

4
i
[y
=
=]
=
[T

a0
Temperature (°C)
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Molecular Beacon Melting Curve Plate Setup

In the Setup section of the software, open the Plate Setup tab. Shown below is a typical Molecular

Beacon Melting Curve plate setup. In this example, the melting curve for a single molecular beacon
labeled with TET is analyzed.

i MxPro - Mx3000P (Standalone) Molecular Beacon Melting Curve - [Molecular Beacon Melting Curve Example.mxp]
File Edit Instrument Tools Options Section View Window Help

De-dD& o @ @ @ S e [+ : =] [Setup ” Run | Analys
( Plate Setup ) | Thermal Profile Setup |
All 1 2 3 4 5 b 7 8 9 10 11 12 Impoit... | Defaults '|
A |
m-.,1 -re-r1 TET 21'!1' 215-»375 3 Wwell type: [—L|
B Active assay: | TET -
TET 4TEF 4 TEI'“5 TET = 5TEI'6 TET 6 I
Show Well Names
C Caollect fluorescence data
™ ROX I~ Y5
D I~ FAM v TET
Assign Assay Mames... |
E Identify replicates

Replicate symbal: | 'I
F Autorlncrement |

Plate setup comments:

Replicates 1-3 are for the MTHFR wild A
H type molecular beacon labeled with

TET.

Replicates 4-6 are for the SDF-1 wild
type molecular beacon labeled with

TET.
v
Full-Screen Plate MNext >
Assays shown Well types shown
TET | meo | ME MEMC
Assign Well Type and Assays to selected wells. The Ctil key selects multiple wells. Door Closed Lamp Off =

The MxPro software features several shortcuts to expedite plate setup including the ability to Import
an existing setup, to use a Default setup, and to rapidly specify collection of data for all dyes in all
wells by using Quick Setup.

Plate Setup is accomplished using the selection boxes and commands on the command panel at the
right of the screen. The command panel is designed to be followed in a top-to-bottom order,
beginning with Well type assignment. All other selections are unavailable until after Well type has
been assigned.
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Select the well(s) to be assigned using the mouse then assign the well(s) by using the Well type
menu on the command panel. The well types available in a Molecular Beacon Melting Curve
experiment are described in the table below.

Well Type Description

MBO Contains the molecular beacon plus its perfectly matched oligonucleotide.
MB Contains the molecular beacon only.
MBMO Contains the molecular beacon plus a single-base mismatched oligonucleotide.

Not in Use Optional designation for wells that are not in use. It is not necessary to define any
unused wells. This well type is equivalent to an unassigned well.

A well name may be assigned to the selected well(s) by right-clicking on the selected well(s) and
then selecting Well Information. Well names may be displayed in wells of the Plate Setup screen, in
place of Well Type, by clicking the Show Well Names button on the command panel. The Show Well
Names button must be released to allow Well Type assignment in the remaining wells in the plate.

The Active assay drop-down menu is used to specify which dye will be displayed in the Analysis
screens. If the experiment is analyzing the melting curve for more than one molecular beacon, select
the dye corresponding to the molecular beacon that you want to analyze first. After the experiment
has been run, the Active assay assignment may be changed in this menu to allow analysis of the
other molecular beacons labeled with other dyes.

Mark the dye(s) for which data should be collected for the selected wells using the Collect
fluorescence data check boxes. Typically, only the dye(s) used to label the molecular beacon(s) will
have data collected.

Collect fluorescence data

[ [
[ Iv TET

Agzzign Azsay Mames. . |

Once the well type and dye(s) are assigned, an assay name can be assigned to each dye position in
the selected wells. To begin assay assignment, click Assign Assay Names on the control panel to
open the Well Information dialog box. After assignment, the assay name will appear in the wells of
the Plate Setup screen in place of the dye name.

Assign replicate set numbers to selected well(s) by using the Replicate symbol menu. Instead of
assigning replicate numbers to wells on an individual basis, it is also possible to assign replicates
sequentially using the Auto-Increment feature.

|dentify replicates

Replicate symbaol: 1 -

.&gtu-lnﬁment

Once plate setup is complete, click Next to proceed to the Thermal Profile Setup screen.
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Molecular Beacon Melting Curve Thermal Profile Setup

When the Thermal Profile Setup tab is selected in a new Molecular Beacon Melting Curve
experiment, a default thermal profile opens with a preconfigured melting curve that is applicable for
most molecular beacon probes.

Segment 1 contains a plateau of 95°C for 3 minutes, which is used to denature the molecular beacon
prior to the melting curve. The melting curve, in Segment 2, consists of 56 successive

I-minute plateaus in which the temperature is decreased by 1.0°C for each plateau (from 80°C to
25°C). This cycle-by-cycle decrease in temperature is indicated by the downward pointing arrow
adjacent to the data collection marker for this plateau.

B MxPro - Mx3000P (Standalone) Molecular Beacon Melting Curve - [New Experiment.mxp*]
File Edt Instrument Tools Options Section View ‘Window Help

ODE-d0& oo @ @@lﬁ B 0 0 R |[M3000P (4 fter et plae) <] ﬁetug' Run |Anajysis
Pessew;  (ThemalPiofieSaus) |

[ oets |~
Thermal Profile Design

* Standard

" Custom

Pre-Melt / RT Segment(s)

| 1 Plateau

2 Plateaus l
3 Plateaus |

Amplification Segment
Fast 2 Step |
Normal 2 Step l
Neormal 3 Step I
Dissociation / Melt Segment
Dissaciation / Melt |

Thermnal profile

Temperature
=

0
Segment 1 Segment 2

1 Cycle 56 Cycles

Ful Screen Profie | Siathn |

TeTeR T eae T = i Door Closed Tamp Off _ [@ 4

The thermal profile design buttons on the command panel are geared toward amplification-based
experiments and will typically not be used in a Molecular Beacon Melting Curve. If necessary,
adjust the parameters for any of the individual plateaus, ramps, or segments by double-clicking on
the relevant profile element.

Data are collected throughout each plateau during the melting curve (Segment 2). These collection
settings are suitable for a typical Molecular Beacon Melting Curve experiment.

Note that the profile shown in the figure above is the default thermal profile for Molecular Beacon
Melting Curve when using the software's Original Settings. (If you are using a user-defined default
set, a different default thermal profile may appear when the Thermal Profile Setup screen is opened.
See Preferences-Defaults for more information about the use and management of Defaults.)

It is also possible to set up a profile in Custom mode or to Import the thermal profile from an
existing experiment into the new experiment. See Thermal Profile Setup under How-To (Detailed
Protocols) for more information.
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Molecular Beacon Melting Curve Data Analysis

Analysis Setup

If more than one molecular beacon was assayed in the experiment, navigate to the Plate Setup
screen and select the assay to be analyzed from the Active Assay menu.

|mpart... | Defaults v |

Guick Setup |

el type: ME -

Active azzay [S"l

Show Wwell Mames |

Collect fluorezscence data
[ ROX [ CY5

- -

v FAM Iv TET

- -
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On the Analysis Selection/Setup screen:

1. Select the wells to be included in the analysis.
2. Select the data collection ramp/plateau from which data should be analyzed.

3. Specify the desired analysis settings on the command panel. For Molecular Beacon Melting
Curve experiments, the only analysis settings that are available are Replicates (controlling
replicate treatment) and Adv. Algorithm Settings (controlling the statistical basis for reporting
read data). The remainder of the settings on the command panel concern analysis of
amplification data only.

W MxPro - Mx3000P (Standalone) Molecular Beacon Melting Curve - [Molecular Beacon Melting Curve Example.mxp*] g@@
File Edit Instrument Tools Options Section View ‘Window Help
o -
D&-ElS o~ P72 Tl =1 setw | Run | [Anaysi
( Analysis Selection/Setup )| |
All 1 2 Z] 4 5 [ 7 8 9 10 11 12 Select data collection ramp/plateau:
|Amplification Data(Segment 2 Plateau 1] v |
A
Exclude A
T!T”1T!'|'”11!‘[,,;1“”21“--§1ﬂ--§ . Ecu ssa}ls [
Cowe  we wes | wes  mews  wewo Replicates
" Treat individually
B
& :
TET é TET é TET - 5 TET - 5 TET § TET § a Tlreal Collecteey)
Algorithm enhancements
c r_
r
~
" |
Adv. Algorithm Settings [
E
F
G
H Analysiz comments:
Assays shown el types shown
| TET |  mEeo ME | memo
Analysis Selection/Setup r Cle 1mp =207 )

See Analysis Selection/Setup for more detailed instructions on using the features on this screen.

When all selections and settings are made, click the Results tab. One of two available results screens
will appear. Use the options under Area to analyze to navigate between analysis screens. The
following screens are available for Molecular Beacon Melting Curve analysis:

Molecular Beacon Melting Curve Annealing Range

Molecular Beacon Melting Curves/Temperature
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Molecular Beacon Melting Curve Annealing Range

The Annealing Range screen displays the optimal annealing range for the beacon(s) tested. The
optimal range is the temperature range in which the molecular beacon plus perfectly-matched oligo

(MBO) has a greater fluorescence than the beacon plus mismatched oligo (MBMO) and in which
the background fluorescence is low.

The Suggested Annealing Temperature Range, calculated using the algorithm described below, is

reported on the command panel at the right of the screen, and is indicated on the plot by two vertical
lines.

X Area to analyze
Molecular Beacon Annealing Range

* fnnealing range

" Melting curves/temperature

20000

Suggested Annealing
Temperature Range:

12000 45.70°C to 62.70°C

16000 Set to Default

14000

1zo00

10000

Fluorescence

2000

L]

4000

2000

a0 7o B0 50 40 0 it} 10
Temperature (5
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Suggested Annealing Temperature Range Calculations

The MxPro software uses the algorithm below to calculate the annealing temperature range.

Note The annealing temperature algorithm does not incorporate data points collected below 40°C

or above 85°C.

Suggested Minimum Annealing Temperature

1.

The minimum fluorescence value of the MBMO melting curve (green curve in the plot
above) is determined.

The temperature at this minimum MBMO fluorescence value is determined.

The difference between the MBO (red curve in the plot above) and the MBMO curve
fluorescence values at the temperature corresponding to the MBMO minimum is calculated.

10% of the difference between the MBO and the MBMO fluorescence values (MBO value
minus MBMO value) is added to the MBMO minimum fluorescence value.

This adjusted fluorescence value corresponds to two temperatures on the MBMO curve. The
lower of these two temperatures is the minimum temperature of the Suggested Annealing
Temperature Range.

Suggested Maximum Annealing Temperature

1.

Following steps 1 through 3 above, the difference between the MBO curve (red curve
above) and the MBMO (green curve above) fluorescence values at the temperature
corresponding to the MBMO minimum is calculated.

60% of the difference between the MBO and the MBMO fluorescence values is added to the
MBMO minimum fluorescence value.

This adjusted fluorescence value corresponds to one temperature on the MBO curve. This is
the maximum temperature of the Suggested Annealing Temperature Range.
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Molecular Beacons Melting Curve Melting Curves/Temperature

The Melting Curves/Temperature screen calculates and displays the melting temperature for the
beacon(s) tested.

The Melting Temperature, calculated using the algorithm described below, is reported on the
command panel at the right of the screen, and is indicated on the plot by a vertical line.

Area to analyze

Molecular Beacon Melting Curve

" Annealing range

20000

helting Temperature:

13000

31.20°C

16000 Set to Default

14000

12000

10000

Fluarescence

soo0

G000

4000

2000

20 0 [=i1] a0 <0 30 20 10
Temperatura (°C)

Calculating the Suggested Melting Temperature

The MxPro software uses the algorithm below to calculate the melting temperature.

1. The range of fluorescence of the MBO curve (red curve in the plot above) is calculated.

2. The value from step 1 is multiplied by 0.5.
3. The resulting value is added to the MBO curve minimum fluorescence value.

4. The temperature at which the fluorescence value of the MBO curve equals the result of step
3 is the reported Melting Temperature.
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Mx3000P and Mx3005P System
Experiments: Quantitative Plate Read

The Quantitative Plate Read Experiment Type

The Quantitative Plate Read experiment type uses a standard curve to estimate the amount of target
present in an Unknown sample using a fluorescence-labeled probe or SYBR Green dye for
detection. A series of Standard samples, containing dilutions of a known amount of target, are
included in the experiment to generate a Standard Curve that relates the quantity of the specific
target to the final fluorescence reading. The standard curve is then used to estimate the template
quantity in Unknown wells based on the fluorescence reading for each well.

In contrast to the system's real-time Quantitative PCR experiment type, which uses threshold cycle
(Ct) values to calculate initial quantities, Quantitative Plate Read experiments use only endpoint
fluorescence values for calculating the initial quantities in Unknowns. Thus, although this
experiment type reports Initial template quantity on analysis screens, the plate read measurements
are taken at a phase in PCR amplification where the amplification efficiency can be influenced by
limiting reagents and other spurious factors and this form of analysis should not be assumed to
provide an accurate quantification of starting copy number of a target sequence.
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Quantitative Plate Read Plate Setup

In the Setup section of the software, open the Plate Setup tab. Shown below is a typical plate setup
for Quantitative Plate Read.

B MxPro - Mx3000P (Standalone) Quantitative Plate Read - [New Experiment.mxp*] =9(=11E3

I Bun | Analysis I

Quick Setvp |

Well type: |Standard -]
Show Well Names |
[l:uled" dala

¥ ROX I~ cys
¥ SYBR ™ HEX

Reference dye: |nux -| All \owsls“ |
Assign Assay Names... |
Standard quantity: |<aII> 'I I5.tl]e+€l]]

Auto-lncrement: 10x ‘|
Standard units: Icopias vI

Identily replicates

Replicate spmbol: |1 vl
Autodncrement I

FullScreen Plate Statfun. |

— A=gays shown el types shown
[ rRox [ sver [ “standard [ nTC [ Unknown |
Assign Well Type and Assays to selected wells. The Clil key selects multiple wells. [Door Closed | Lamp Off  [2¥%8 |

The MxPro software features several shortcuts to expedite plate setup including the ability to Import
an existing setup, to use a Default setup, and to rapidly specify collection of data for all dyes in all
wells by using Quick Setup.

Note In order for the MxPro software to calculate p-values for positive or negative calling in
Unknown wells, the Quantitative Plate Read experiment must include at least three NTC or
dye-specific negative control wells for each dye.

Plate Setup is accomplished using the selection boxes and commands on the command panel at the
right of the screen. The command panel is designed to be followed in a top-to-bottom order,
beginning with Well type assignment. All other selections are unavailable until after Well type has
been assigned.
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Select the well(s) to be assigned using the mouse then assign the well(s) by using the Well type
menu on the command panel. The well types available in a Quantitative Plate Read experiment are
described in the table below.

Well Type Description

Unknown Contains a complete reaction mixture including a test template that contains
an unknown amount of the specific target.

Buffer Contains only buffer, used to monitor the background fluorescence
attributable to the buffer.

NAC No amplification control; contains all reaction components except DNA
polymerase.

NPC No probe control; contains all reaction components except the fluorescence-
labeled probe.

NTC No template control; contains all reaction components except the template
nucleic acid.

Standard Contains a complete reaction mixture including a known concentration of
target nucleic acid. Used to generate a standard curve, which is then used to
relate fluorescence to initial template quantity in Unknown wells.

No RT No reverse transcriptase control; contains all QRT-PCR reaction
components except reverse transcriptase.

Not in Use Optional designation for wells that are not in use. It is not necessary to
define any unused wells. This well type is equivalent to an unassigned well.

Dye-specific Contains all reaction components except the template or target sequence

Negative Control |jetected with the specified dye. Negative control well types available
correspond to the dyes defined in Optics Configuration. This well type
assignment is rarely used in Quantitative Plate Read experiments.

Dye-specific Contains all reaction components including template known to be positive

Positive Control |for the target sequence that is detected with the specified dye. Positive
control well types available correspond to the dyes defined in Optics
Configuration. This well type assignment, which qualitatively designates a
positive signal for the target without assigning an absolute amount, is rarely
used in Quantitative Plate Read experiments.

A well name may be assigned to the selected well(s) by right-clicking on the selected well(s) and

then selecting Well Information. Well names may be displayed in wells of the Plate Setup screen, in
place of Well Type, by clicking the Show Well Names button on the command panel. The Show Well
Names button must be released to allow Well Type assignment in the remaining wells of the plate.
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After assigning the Well type to the selected well(s), mark the dyes for which data should be
collected in the wells using the Collect fluorescence data check boxes.

s,
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Once the well type and dye(s) are assigned, an assay name can be assigned to each dye position in
the selected wells. To begin assay assignment, click Assign Assay Names on the control panel to
open the Well Information dialog box. After assignment, the assay name will appear in the wells of
the Plate Setup screen in place of the dye name.

If you are using a passive reference dye in the selected well(s) select the dye from the Reference dye
menu. If all sample wells on the plate will contain the same passive reference dye, depress the All
wells button.

If the selected well(s) is a Standard, for each dye for which standard curve data will be collected,
specify the amount of template. To do this, first select the dye from the Standard quantity drop-
down menu. Next, in the field just to the right of the drop-down menu, type the quantity of template
added to the selected well(s) as a decimal number (for example, 400 or 1.234). Specify the units for
the quantity in the Standard units menu. Instead of assigning quantities to wells on an individual
basis, it is also possible to assign quantities to Standard wells sequentially using the Auto-Increment
feature.

T ‘v-.”h/":P"ﬂ"'m‘ﬂun-”f"""""h‘/_.l--f

Standard quantity: ||3,£‘-.F'DHﬂ 11000

Auto-lncrement; 108 ™
L.
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Assign the replicate set number to the selected well(s) by using the Replicate symbol menu. Instead
of assigning replicate numbers to wells on an individual basis, it is also possible to assign replicates
sequentially using the Auto-Increment feature.
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To run the experiment, set the read properties and then click Start Run to initiate the run.
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Quantitative Plate Read Data Analysis
Analysis Setup

On the Analysis Selection/Setup screen:
1. Select the wells to be included in the analysis.
2.

Specify the desired analysis settings on the command panel. (Algorithm Enhancements apply
only to real-time experiments and the settings in this section are unavailable for plate read
experiments.)
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See Analysis Selection/Setup for more detailed instructions on using the features on this screen.
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When all selections and settings are made, click the Results tab. One of several available results
screens will appear. Use the options under Area to analyze to navigate to different analysis screens.
The following screens are available for Quantitative Plate Read analysis:

Plate Sample Values

Standard Curve

Initial Template Quantity
Dual Color Scatter Plot
Final Call Results

Text Report
Consolidated Reports
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Quantitative Plate Read Plate Sample Values

The Plate Sample Values screen displays fluorescence values for the sampled wells in a plate

format.

In each well with a well type assigned, the following information is shown:
e Well type, or well name (if Show Well Names selected in Plate Setup)
e Fluorescence value for each dye for which data was collected
e Replicate symbol, if used (when replicates are treated collectively, the replicate symbol is
underlined)

Analysis Options

¢ Dual color scalter plot
" Final call results

" Test report

" Consolidated reports
Fluorescence:

[Fpon =

Select the type of fluorescence data to be displayed from the Fluorescence menu on the command
panel. Available fluorescence data types are:

Data Type How Calculated

Rpre initial fluorescence (use also for single reading initiated with Pre-Read)

Rpost final fluorescence (use also for single reading initiated with Post-Read)

Rn,pre normalized initial fluorescence (use also for single reading initiated with Pre-
Read)

Rn,post normalized final fluorescence (use also for single reading initiated with Post-
Read)

Rpost-Rpre total change in fluorescence (final fluorescence minus initial fluorescence)

Rn,post-Rn,pre

total change in normalized fluorescence (normalized final fluorescence minus
normalized initial fluorescence)

Rpost/Rpre

fold-change in fluorescence (final fluorescence divided by initial fluorescence)
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Quantitative Plate Read Standard Curve

The Standard Curve is a plot of the log of the initial template quantity in the Standard wells (X-
axis), versus Fluorescence. A least mean squares curve fitting algorithm is used to generate the
standard curves displayed. Curves are displayed for each dye for which data was collected in
Standard wells. Unknown wells selected during Analysis Selection/Setup are also plotted on the
standard curve (using a different data point marker) based on their measured Fluorescence values.

If less than two Standard wells were selected in Analysis Selection/Setup, no data will be plotted on
this chart.

- Area to analyze
" Plate sample values
& Standard curve
" Initial template quantity
" Dual color scatter plot
" Final gall results
" Test report
" Consolidated reparts

Fluorescence:
[Rpost =
[~ Show confidence interval
Initial templ&eﬁy calculator
Select azsay m
Enter flucrescence: Ii
Inepolsted ay: |

Initial Quartity (copies)
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Analysis Options
Fluorescence Data Type

Select the type of fluorescence data to be plotted from the Fluorescence menu on the command
panel. Available fluorescence data types are:

Data Type |How Calculated

Rpre initial fluorescence (use also for single reading initiated with Pre-Read)

Rpost final fluorescence (use also for single reading initiated with Post-Read)

Rn,pre normalized initial fluorescence (use also for single reading initiated with Pre-Read)
Rn,post normalized final fluorescence (use also for single reading initiated with Post-Read)

Confidence Interval

The confidence interval for each standard curve may be displayed by selecting the Show confidence
interval check box. The resulting graph shows the confidence limits as hashed lines. The lines show
the range of Initial Quantity values at a particular Fluorescence that cannot be statistically
distinguished from the fit line with more certainty than the confidence level (Level %) selected. The
width of the confidence interval is an indicator of the quality of the fit of the data to the standard
curve. Confidence interval calculations require a Replicates setting of Treat individually. Confidence
level values may be exported to an Excel file, a text file or an XML file by using the Export Chart
Data commands on the File menu.

Fluorescence (Rpaost)

Initial Quantity (copies)
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Display Options

To display information about a specific data point on the plot, place the cursor over the point of
interest to display the following information: the well location, the well type, the dye associated
with the well, the initial template quantity and the fluorescence. If the well is a Standard, the initial
template quantity is the amount assigned to the well during plate setup. If the well is an Unknown,
the initial template quantity is the interpolated amount based on the standard curve.

Note I[f Display tooltips is cleared (deselected) on the Display tab of the Preferences dialog box,
this well information will not be displayed.

The Graph Properties dialog box, accessed by double-clicking on the graph, controls several display
features including whether the Legend is displayed or hidden. See Graphs and Graph Properties for
more information.

To exclude a specific well/dye data point, double click on the data point on the chart. (Disabling a
particular well/dye combination requires a replicate treatment setting of Treat individually, specified
on the Analysis Selection/Setup screen). To restore an excluded data point, go to the Analysis
Selection/Setup screen, click on Include/Exclude Assays, and then press the button corresponding to
the specific dye/well combination, restoring the button to a depressed state.
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Interpretation and Use of Curve Attributes

The graph legend displays information about each curve plotted. (If no legend is displayed on the
screen, open the Graph Properties dialog box by double-clicking on the graph, and then select the
On option under Legend.) Besides correlating plot markers with dyes and well types, the legend
displays the R Squared (RSq) value and the equation for the line (y = mx + b).

Log fit values

SYBR Standards, RSg:0.992
SYBR, Y = 1393

The RSq value is an indication or the quality of the fit of the standard curve to the Standard data
points plotted. The value will always be between 0 and 1. The closer the value is to 1, the better the
fit of the line.

Using the Initial Template Quantity Calculator

To use the displayed standard curve to calculate an interpolated quantity of template in another
sample from the run based on the fluorescence reading, choose the dye from the Select assay drop-
down menu, then type in the fluorescence value. The software will calculate and display the
interpolated initial template quantity (Interpolated qty). Note that initial template quantities are
automatically determined, based on the standard curves, for all Unknowns in the same experiment,
and these results may be viewed on the Initial Template Quantity results screen.

Iritial kemnplate quantity calculator

Select azzay: SYER -

E nter fluorezcence:
[nterpolated gty

MxPro QPCR Software 337



Quantitative Plate Read Initial Template Quantity

The Initial Template Quantity screen displays interpolated quantities of template added to Unknown
wells before thermal cycling in a plate format.

In each well with a well type assigned, the following information is shown:

o Well type, or well name (if Show Well Names selected in Plate Setup)

o Initial template quantity (for Unknowns, the value interpolated from the standard curve
based on the fluorescence measured for the Unknown; for Standards, the amounts entered
during plate setup)

e Replicate symbol, if used (when replicates are treated collectively, the replicate symbol is
underlined)

If less than two Standard wells were selected in Analysis Selection/Setup, a standard curve cannot be
plotted and an error message will appear in place of results in the Unknown wells.

an| o1 2 3 4 5 6 7 8 9 [ 10| 1| 12 [T e

" Stangard curve
IS
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Analysis Options
Fluorescence Data Type

Select the type of fluorescence data to be used for interpolation from the Fluorescence menu on the
command panel. Available fluorescence data types are:

Data Type How Calculated

Rpre initial fluorescence (use also for single reading initiated with Pre-Read)

Rpost final fluorescence (use also for single reading initiated with Post-Read)

Rn,pre normalized initial fluorescence (use also for single reading initiated with
Pre-Read)

Rn,post normalized final fluorescence (use also for single reading initiated with
Post-Read)

Rpost-Rpre total change in fluorescence (final fluorescence minus initial
fluorescence)

Rn,post-Rn,pre total change in normalized fluorescence (normalized final fluorescence
minus normalized initial fluorescence)
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Quantitative Plate Read Dual Color Scatter Plot

The Dual Color Scatter Plot screen is useful to compare the final quantities of two different targets
(represented by two different dyes) in the same well.

Each plotted point represents the coordinates of the fluorescence values for two dyes in a single

well. For example, the X-axis may correspond to FAM fluorescence while the Y-axis corresponds
to HEX fluorescence and the plotted point (x,y) corresponds to the coordinates describing the two
fluorescence values determined for a given well.
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Analysis Options
Dye Selection

Specify the dye for which data will be plotted on each axis by selecting the dyes of interest from the
X axis and Y axis menus on the command panel. Any two dyes assigned during Plate Setup may be
specified.

¥ awis | FAM hd
¥ oamis: | TET b
A well will not be included in the scatter plot if the two dyes selected for the plot are not assigned to

that well. An error message similar to the example shown below will appear if wells selected during
Analysis Selection/Setup cannot be displayed.

Some of the selected wells hawve not been displayed.
g of 18 did not have both dyes selected for analysis

Fluorescence Data Type Plotted

Select the type of fluorescence data to be plotted from the Fluorescence menu on the command
panel. Available fluorescence data types are:

Data Type How Calculated

Rpre initial fluorescence (use also for single reading initiated with Pre-Read)

Rpost final fluorescence (use also for single reading initiated with Post-Read)

Rn,pre normalized initial fluorescence (use also for single reading initiated with
Pre-Read)

Rn,post normalized final fluorescence (use also for single reading initiated with
Post-Read)

Rpost-Rpre total change in fluorescence (final fluorescence minus initial
fluorescence)

Rn,post-Rn,pre total change in normalized fluorescence (normalized final fluorescence
minus normalized initial fluorescence)

Rpost/Rpre fold-change in fluorescence (final fluorescence divided by initial
fluorescence)

Note that if no reference dye has been assigned to the wells and a normalized data type (Rn) is
selected, a message like the following will appear below the graph:

Some of the selected wells have not been displayed.
4 of 18 did not have both dyes selected for analysis
4 of 18 did not have a reference dye specified
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Display Options

To display information about a specific data point on the scatter plot, place the cursor over the point
of interest. (Note that Display tooltips must be selected on the Display tab of the Preferences dialog
box in order for the well information to be displayed.)

The Graph Properties dialog box, accessed by double-clicking on the graph, controls several display
features including the attributes of the axes. See Graphs and Graph Properties for more
information.
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Quantitative Plate Read Final Call Results

The Final Call Results screen provides a simple depiction of whether product was accumulated for
each dye in each well in a plate format. A plus sign (+) signifies detection of product accumulation
for the indicated dye, while a minus sign () signifies that product accumulation was not detected.
See below for more information on how final calls are made.

In each well with a well type assigned, the following information is shown:
o Well type, or well name (if Show Well Names selected in Plate Setup)
e The final call for each dye for which data was collected. [For all well types, the reference
dye (Ref) is not associated with a final call]
e Replicate symbol, if used (when replicates are treated collectively, the replicate symbol is
underlined)

Area to analyze

" Plate sample values

" Standard curve

" Initial template quantity

" Dual color scalter plot
 Final call results

" Text repoit

" Consolidated reports
pevalues and final calls based onc

Iﬂpost d

Confidence level |70 00

Interpreting Final Calls

The p-value is the probability that the mean of one set of sample data is different from the mean of
another set of sample data. The first set of sample data is always the control wells in the analysis
selection. When replicates are being treated individually, the second set of sample data consists of a
single well (usually an Unknown well). When replicates are being treated collectively, the second
set of sample data consists of all of the replicates. If the p-value exceeds the user-specified
confidence level, the well/dye is called as positive and signified with a plus sign (+); otherwise, the
well is called as negative (no difference detected) and signified with a minus sign (-). The
Confidence level is displayed on the command panel. This value may be changed using the Analysis
Term Settings dialog box.
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Analysis Options

p-Values and Final Calls Based On

Under p-values and final calls based on, specify the form of the fluorescence data to be used in
calculating the p-values used for making final calls.

p-valuez and final callz baged on:

IFIpre

[

Confidence level: 33.00%

Available fluorescence data types are:

Data Type How Calculated

Rpre initial fluorescence (use also for single reading initiated with Pre-Read)

Rpost final fluorescence (use also for single reading initiated with Post-Read)

Rn,pre initial fluorescence (use also for single reading initiated with Pre-Read)

Rn,post normalized final fluorescence (use also for single reading initiated with
Post-Read)

Rpost-Rpre total change in fluorescence (final fluorescence minus initial

fluorescence)

Rn,post-Rn,pre

total change in normalized fluorescence (normalized final fluorescence
minus normalized initial fluorescence)

Rpost/Rpre

fold-change in fluorescence (final fluorescence divided by initial

fluorescence)

Note that if no reference dye has been assigned to the wells and a normalized data type (Rn) is
selected, a No Ref error designation will replace the final call entry on the plate.
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Quantitative Plate Read Text Report

The Text Report screen shows the data from a run in text format.

[ Replicate | wel | well Type [ Dye [ Assay | Rpre | Rpost [ p-value (Rpost) | Quantity (Rpost) [ RSq (Rpost) [ Slope (Rpost) |
1 - Standard SYBR  SYBR 4602 4571 100,00% S.00e+000 1,000 446.429
2 == Standard SYBR SYBR 3446 3426 100,00% 2.50e+000 1.000 446.429
3 - Standard  SYBR SYBR 2922 2907 99,99% 1.25e4000 1,000 446.429
4 == Standard SYBR SYBR 2623 2620 99,92% 6.25e-001 1.000 446.429
5 - Standard  SYBR  SYBR 2474 2463 99.53% 3.13e-001 1,000 446.429
& -  NTC SYBR  SYBR 2336 2334 0,00% 2.590e-003 1.000 446.429
7 - Unknown  SYBR  SYBR 2007 2008 {100,00%) -7.260e-001 1,000 446.429
g - Unknown SYBR SYER 1989 1988 (100,00%) =7.717e-001 1,000 446,429
9 - Unknown  SYBR  SYBR 2020 2016 (99,99%) -7.090e-001 1,000 446.429
10 - Unknown  SYBR  SYBR 2027 2022 (100,00%) -£.955e-001 1,000 446,429
11 —— Unknown  SYBR  SYBR 1984 1984 {100,00%) -7.801e-001 1,000 446.429
12 - Unknown SYBR SYBR 2007 2006 (99.98%) -7.303e-001 1,000 446,429
13 - Unknown  SYBR  SYBR 2006 2002 (99,99%) -7.398e-001 1,000 446.429
14 - Unknown SYBR  SYBR 1977 1978 (100,00%) -7.934e-001 1,000 446,429
15 - Unknown  SYBR  SYBR 2024 2024 (99,97%) -6.907e-001 1,000 446.429
16 - Unknown  SYBR  SYBR 1988 1985 (100,00%) -7.773e-001 1,000 446,429
17 - Unknown  SYBR  SYBR 1984 1985 (99,99%) =7.77%-001 1,000 446.429
18 - Unknown  SYBR  SYBR 1995 1991 (99.98%) -7.650e-001 1,000 446,429
19 - Unknown SYBR  SYBR 2216 2219 (99,04%) -2.548e-001 1,000 446.429
20 - Unknown  SYBR  SYBR 2376 2379 72.04% 1.049e-001 1,000 446,429
21 - Unknown  SYBR  SYBR 2558 2548 99,32% 4.831e-001 1,000 446.429
22 - Unknown  SYBR  SYBR 2918 2899 100,00%, 1.27 1,000 446.429
23 - Unknown  SYBR  SYBR 3264 3245 100,00% 2.04 1,000 446.429
24 - Unknown  SYBR  SYBR 4699 4671 100,00%, 5.24 1,000 446,429

Area to analyze

" Plate sample vahues
" Standard curve

" Initial template quantity
" Dual color scatter plot
" Final gall results
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Analysis Options
p-Values and Final Calls Based On

p-values and final call: bazed on:

IFh:ure j

Under p-values and final calls based on, specify the form of the fluorescence data to be used in
calculating the p-values used for making final calls.

Available fluorescence data types are:

Data Type How Calculated

Rpre initial fluorescence (use also for single reading initiated with Pre-Read)

Rpost final fluorescence (use also for single reading initiated with Post-Read)

Rn,pre normalized initial fluorescence (use also for single reading initiated with
Pre-Read)

Rn,post normalized final fluorescence (use also for single reading initiated with
Post-Read)

Rpost-Rpre total change in fluorescence (final fluorescence minus initial fluorescence)

Rn,post-Rn,pre total change in normalized fluorescence (normalized final fluorescence
minus normalized initial fluorescence)

Rpost/Rpre fold-change in fluorescence (final fluorescence divided by initial
fluorescence)

Note that if no reference dye has been assigned to the wells and a normalized data type (Rn) is
selected, a No Reference error designation will replace the p-value and final call entries in the
report.
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Display Options

Assay Specific Table

Click Show Assay Specific Table to display threshold values and standard curve data for each assay
in a separate report located above the comprehensive text report.

Asssy | Dye | RSq(Rpost) | Slope (Rpost) |

SYER SYER 1.000 446.429

Replicate | well | well Type | Dye | Assay | Rpre | Rpost | p-value (Rpost) | Quantity (Rpost) | RSq (Rpost) | Slope (Rpost) |
1 ---  Standard SYBR SYER 4602 4571 100.00% 5.00e+000 1.000 446.429
2 Standard SYBR SYBR 3446 3426 100.00% 2.50e+000 1.000 446.429
3 Standard  SYER SYER 2922 2907 99.99% 1.25e+000 1.000 446,429
4 Standard SYER SYER 2623 2620 99.92% 6.25e-001 1.000 446.429
5 Standard SYER SYBR 2474 2463 99.53% 3.13e-001 1.000 446,429
6 NTC SYBR  SYBR 2336 2334 0.00% 2.590e-003 1.000 446,429
7 ---  Unknown SYBR SYER 2007 2003 (100.00%) -7.260e-001 1.000 446.429
8 === Unknown SYBR SYBR 1969 1688 (100.00%) -7.717e-001 1.000 446,429
Bt L0knan | SYBR SYBR . a2020i..a?M s (BRI aeanT0908-000 . 1000 L casnddB,820 0, | janeceti sand

Columns Included in the Report

Column

| A

Replicate
O wel

Well Tupe
wWell Mame
O well Comment
Ooye
O &zzay
O FRpre
O FRpost
O Fnpre

Select Al

Defaults

A4

M |

Autosize columns

Hdr & Cantents |

Contentz Only |

Area to analyze

" Plate sample values
" Standard curve

" Initial ternplate quantity
" Dual colar scatter plot

" Consoidated reports

| Show assay Speciic Table N

wunsentetonand final calls hassdion o .

Indicate the Columns to be included in the text report by marking the check boxes next to the
column names. To exclude columns that are selected by default, click on the check box to clear the
column name. To mark all columns to display, click Select All. The default settings for column

selection can be restored by expanding the Defaults menu and then clicking Get.

o

If the included columns will not fit in the screen, a horizontal scroll bar appears at the bottom of the
window to allow horizontal scrolling.
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Report Sorting

The information displayed in the text report can be sorted by any column name. To sort the
information, click on the column heading of the desired column. Clicking on a column heading will
sort the text report rows by ordering the information present in the selected column numerically or
alphabetically.

When sorting report information by Replicate or Well, several sort options are given. The
appropriate Sort Order dialog box will open after clicking on the column heading of the Replicate or
Well columns. Select the desired sort format and click OK.

Replicate Sort Order §|

Sort by Replicate Well ID Sort Order, E|

* Replicate number forward (1, 2, 3, ...0
Sork by el ID

* Plate row forward (&1, A2, &35, ...)
" Plate row reverse (H12, H11, H10, ...}

" Replicate number reverse (9, 8, 7, ...)
" Plate row Forward (A1, 82, 43, ...)

" Plate row reverse (H12, H11, H10, ...}
" Plate column Forward (A1, B1, C1, .3 " Plate column Forward (81, B1, €1, ...)

[ Plate column reverse (H12, G12, F12, ...} (" Plate column reverse (H12, G12, F12, ...}

(a4 | Cancel (04 | Cancel

Column Width

To facilitate viewing data, columns can be automatically sized. Clicking the Contents Only button
will cause each column to be automatically resized to the width of the widest data cell in that
column (some column headers may be only partially displayed using this setting). Clicking the Hdr
& Contents button will cause each column to be resized to the widest cell in that column, including
the header cell.

Columns can also be resized manually by dragging the column dividers with the mouse.
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Exporting Text Report Data

Text report data can be exported from the application in text, Microsoft Excel spreadsheet or XML
format for analysis. Text report exporting options are available from the File menu. See Exporting
Data to Other Applications in the File Menu section for more information.
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Export Instrument Daka 3

Export Chart Data 3

Expoar! Report k Export Text Report to Excel
Export bo PowerPaoint® Chrl+ Export Text Report To Text File. ..
Export to Image File... Chrl+] Export Text Report ko XML File, ..
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Quantitative Plate Read Consolidated Reports

The Consolidated reports screen allows for multiple screens to be viewed and printed
simultaneously.
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. " Initial template quantity
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Display Options
Areas Per Page

The Areas per page setting specifies the number of selected screens to be viewed per screen view
and printed page.

Areas per page:; Id ;I

Areas boinclude |5

Plate Setup  [4
This pertains to all areas shown, except for Text report, which occupies the entire width of the
Consolidated reports viewing screen.

Areas to Include

Indicate the Areas to include in the Consolidated reports by marking the check boxes next to the
screen and/or report names. To exclude Areas that are selected by default, click on the check box to
clear the screen and/or report name. To mark all areas for display, click Select All. The default
settings for area selection can be restored by expanding the Defaults menu and then clicking Get.
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Mx3000P and Mx3005P System
Experiments: Plate Read/Allele
Discrimination

The Plate Read/Allele Discrimination Experiment Type

The Plate Read/Allele Discrimination experiment type is used both for general plate-reading tasks
and for allele discrimination assays with endpoint detection. In both cases, samples may be called as
positive or negative for the presence of a specific sequence based on whether the endpoint
fluorescence readings meet user-defined statistical criteria.

This experiment type may be used for any application that requires a single round of plate readings
or pre- and post-cycling readings collected at a single temperature. The simplest application of the
plate read function of the instrument is qualitative detection, or detection of the presence or absence
of a specific PCR product. In experiments of this type, a fluorogenic probe is added to PCR
reactions along with the other PCR components. PCR is carried out on any thermal cycler and then
the fluorescence is detected at the end of cycling using the plate read mode of the instrument. This
reading provides a measure of the amount of specific product that has accumulated at the end of the
PCR reaction and can be used to detect the presence or absence of a particular sequence. Note that
plate read measurements are taken at a phase in PCR amplification where the amplification
efficiency can be influenced by limiting reagents, small differences in reaction components, or
cycling conditions and do not provide an accurate quantification of starting copy number of a target
sequence.

The Allele Discrimination assay with endpoint detection is a commonly used application of the plate
read function of the system. For example, two fluorogenic probes, labeled with two spectrally
distinct dyes, might be used to discriminate between the wild-type allele and a mutant allele. If
Fluorescence of the unknown DNA sample is statistically higher than background for the dye
identifying the wild-type allele but not for the dye identifying the mutant allele, the sample can be
designated as wild-type homozygous. If Fluorescence is above background for the dye identifying
the mutant allele but not for the dye identifying the wild-type allele, the sample can be designated as
mutant homozygous. If the sample generates intermediate values for both dyes, it is designated as
heterozygous for the two alleles. Results are conveniently displayed to highlight the allelic
composition of the samples on the Dual Color Scatter Plot and the Final Call Results analysis screens.

The system also features the Allele Discrimination/SNP's Real Time experiment type, which should
be used for allele discrimination assays that require maximum accuracy and sensitivity.
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Plate Read/Allele Discrimination Plate Setup

In the Setup section of the software, open the Plate Setup tab. Shown below is a typical plate setup
for an allele discrimination assay performed using a Plate Read/Allele Discrimination experiment.

W MxPro - Mx3005P (Standalone) Plate Read / Allele Discrimination - [New Experiment.mxp*] |:|@|[§|
File Edit Instrument Tools Options Section View Window Help

O@-|HE & o @ QMR B 220 R o sme e e Run |Analysis|
(___Piate Sewp )|

[ weot. |  Defeurs |~|
Quick Selup |
Welllype: [FaM Negative Contol ]
Show Well Names [
~Collect fi data
I+ TET rPEx I cys

v ROX |\7 FAM

Heferemeﬂae:lﬁﬂx 'I
Assign Assay Names...
- Identify rephicates

Replicate symbol: | |
Autodncrement | |

Clear Selected Wells |

)| ¢ 10
2 e g [ | [ [ ][] [eaas
HEEEEEEEEEE

FultScreen Plate Statfun |

— Asszays shown el types shown
I TET I rox [ Fam ‘ | unknown | HTC [ TEThea [ FAMBNeg

Asagn\ufel Type and Assays to selected wells. The Ctil key selects multiple wells. | Door Closed | Lamp Off B4 4|

The MxPro software features several shortcuts to expedite plate setup including the ability to Import
an existing setup, to use a Default setup, and to rapidly specify collection of data for all dyes in all
wells by using Quick Setup.

Note In order for the MxPro software to calculate p-values for positive or negative calling in
Unknown wells, the Plate Read/Allele Discrimination experiment must include at least three
NTC or dye-specific negative control wells for each dye.

Plate Setup is accomplished using the selection boxes and commands on the command panel at the
right of the screen. The command panel is designed to be followed in a top-to-bottom order,
beginning with Well type assignment. All other selections are unavailable until after Well type has
been assigned.
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Select the well(s) to be assigned using the mouse then assign the well(s) by using the Well type
menu on the command panel. The well types available in an Allele Discrimination Plate Read
experiment are described in the table below.

Well Type Description

Unknown Contains a complete reaction mixture including a test template that contains
an unknown amount of the specific target.

Buffer Contains only buffer, used to monitor the background fluorescence
attributable to the buffer.

NAC No amplification control; contains all reaction components except DNA
polymerase.

NPC (No probe control; contains all reaction components except the fluorescence-
labeled probe.

NTC No template control; contains all reaction components except the template

nucleic acid.

No RT No reverse transcriptase control; contains all QRT-PCR reaction
components except reverse transcriptase.

Not in Use Optional designation for wells that are not in use. It is not necessary to
define any unused wells. This well type is equivalent to an unassigned well.

Dye-specific Contains all reaction components except the template or target sequence
Negative Control |jetected with the specified dye. Negative control well types available
correspond to the dyes defined in Optics Configuration.

Dye-specific Contains all reaction components including template known to be positive
Positive Control  |for the target sequence that is detected with the specified dye. Positive
control well types available correspond to the dyes defined in Optics
Configuration.

A well name may be assigned to the selected well(s) by right-clicking on the selected well(s) and
then selecting Well Information. Well names may be displayed in wells of the Plate Setup screen, in
place of Well Type, by clicking the Show Well Names button on the command panel. The Show Well
Names button must be released to allow Well Type assignment in the remaining wells of the plate.

After assigning the Well type to the selected well(s), mark the dyes for which data should be
collected in the wells using the Collect fluorescence data check boxes.

P

B torel |

Collect fluorescence data
[v CY5 [v HEX

- *

v ROX Iv FAN

Fieference dye: m |

Azsign Azsay Mames. . |

=it zem ol au.ar’"‘l-"""‘“ [P Er—
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Once the well type and dye(s) are assigned, an assay name can be assigned to each dye position in
the selected wells. To begin assay assignment, click Assign Assay Names on the control panel to
open the Well Information dialog box. After assignment, the assay name will appear in the wells of
the Plate Setup screen in place of the dye name.

If you are using a passive reference dye in the selected well(s) select the dye from the Reference dye
menu. If all sample wells on the plate will contain the same passive reference dye, depress the All
wells button.

Assign the replicate set number to the selected well(s) by using the Replicate symbol menu. Instead
of assigning replicate numbers to wells on an individual basis, it is also possible to assign replicates
sequentially using the Auto-Increment feature.

e T sl T =T - AT et L
—I

|dentify replicates

Replicate symbol: -

Aol ncremfﬁt |

[ IR == s R P

To run the experiment, set the read properties and then click Start Run to initiate the run.
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Plate Read/Allele Discrimination Data Analysis

Analysis Setup
On the Analysis Selection/Setup screen:

1. Select the wells to be included in the analysis.

2. Specify the desired analysis settings on the command panel. (Algorithm Enhancements apply
only to real-time experiments and the settings in this section are unavailable for plate read
experiments.)

W MuPro - MxJ000P Plate Read £ Allele Discrimination - [Allele Discrimination Plate Read Example, mxp] =3
Fle Edt Instrument Took Opbions Section Wiew Window Help
DE-@o& - QR BAL Vo sew| A |G
Salectio | Results |
7T S| e I S 0 e | 75 | vz et e s
o [ Amgiication DatalSegmeni 1 Flobsau 1) =]
1.3 .5 7 8 s pr |
" Tinat indevabually
¥ Tiast collectvely
Slgoiithm enhancements
" A th#
r
‘mii T
Bnalysis Term Semngs |
A Algorthen Setings |
Analpis commants:

AEFMyE Ehaven Wall Eppas: pharen
e HT [ unkrewn | NTC | tErreg | Fammeg
Analpsis Selection'Setup

See Analysis Selection/Setup for more detailed instructions on using the features on this screen.

When all selections and settings are made, click the Results tab. One of several available results

screens will appear. Use the options under Area to analyze to navigate to different analysis screens.

The following screens are available for Plate Read/Allele Discrimination analysis:
Plate Sample Values

Dual Color Scatter Plot

Final Call Results

Text Report

Consolidated Reports
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Plate Read/Allele Discrimination Plate Sample Values

The Plate Sample Values screen displays fluorescence values for the sampled wells in a plate
format.

In each well with a well type assigned, the following information is shown:
e Well type, or well name (if Show Well Names selected in Plate Setup)
e Fluorescence value for each dye for which data was collected
e Replicate symbol, if used (when replicates are treated collectively, the replicate symbol is
underlined)

Area to analyze
* Plate sample values
 Dual color scatter piot
" Final call results

" Test report

™ Consolidated reports

Fluorescence:

|Rpost =l

Analysis Options

Select the type of fluorescence data to be displayed from the Fluorescence menu on the command
panel. Available fluorescence data types are:

Data Type How Calculated

Rpre initial fluorescence (use also for single reading initiated with Pre-Read)

Rpost final fluorescence (use also for single reading initiated with Post-Read)

Rn,pre normalized initial fluorescence (use also for single reading initiated with
Pre-Read)

Rn,post normalized final fluorescence (use also for single reading initiated with
Post-Read)

Rpost-Rpre total change in fluorescence (final fluorescence minus initial fluorescence)

Rn,post-Rn,pre total change in normalized fluorescence (normalized final fluorescence
minus normalized initial fluorescence)

Rpost/Rpre fold-change in fluorescence (final fluorescence divided by initial
fluorescence)
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Plate Read/Allele Discrimination Dual Color Scatter Plot

The Dual Color Scatter Plot screen is useful to compare the final quantities of two different targets
(represented by two different dyes) in the same well. This form of analysis is especially useful for
allele discrimination experiments, where the quantity of each of two possible alleles is indicated by
a different dye.

Each plotted point represents the coordinates of the fluorescence values for two dyes in a single
well. For example, the X-axis may correspond to TET fluorescence, detecting the wild-type allele,
while the Y-axis corresponds to FAM fluorescence, detecting the mutant allele and the plotted point
(x,y) corresponds to the coordinates describing the two fluorescence values determined for a given
well. The position of the data point for a given well on the scatter plot indicates the presence or
absence of each allele. Colored rectangles on the plot are used to group wells with a common
genotype (allelic composition). The shapes of the genotype-marking rectangles may be changed,
and individual data points may also be excluded from the genotype group. The two alleles may be
named on this screen, with the user-provided allele names reflected in the genotype descriptions of
the wells on this and other Results screens.

Area to analyze
Dual Color Scatter Plot " Plate sample values

" Teut report
" Consolidated repoits

Fluorescence:
|Rpost -]
Allele associations

wild-ype: vt vI

mtant: Irﬁut -

heterozpgote: wt and mut

Rename Aleles/Genolypes |

Reset Genatypes |

Show All Genolypes |

Fpast for wt
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Analysis Options
Fluorescence Data Type Plotted

Select the type of fluorescence data to be plotted from the Fluorescence menu on the command
panel. Available fluorescence data types are:

Data Type How Calculated

Rpre initial fluorescence (use also for single reading initiated with Pre-Read)

Rpost final fluorescence (use also for single reading initiated with Post-Read)

Rn,pre normalized initial fluorescence (use also for single reading initiated with
Pre-Read)

Rn,post normalized final fluorescence (use also for single reading initiated with
Post-Read)

Rpost-Rpre total change in fluorescence (final fluorescence minus initial fluorescence)

Rn,post-Rn,pre total change in normalized fluorescence (normalized final fluorescence
minus normalized initial fluorescence)

Rpost/Rpre fold-change in fluorescence (final fluorescence divided by initial
fluorescence)

Note that if no reference dye has been assigned to the wells and a normalized data type (Rn) is
selected, a message like the following will appear below the graph:

some of the selected wells have not been displayed.
4 of 18 did not have both dyes selected for analysis
4 of 18 did not have a reference dye specified
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Allele Associations

The Allele associations section of the command panel is used to identify the association between
each of the plotted dyes and the allele detected by the dye. The allele/dye specified in the top menu
will be plotted on the X axis, and the allele/dye specified in the bottom menu will be plotted on the
Y axis. Any two dyes assigned during Plate Setup may be selected in these menus.

Allele azzociations

ﬂIIeIeAITET vI
Bllele B ImM vI

Both TET and FAM

Fename Alleles/Genotypes |

By default, alleles are named A/lele A and Allele B. The allele names also correspond to the
genotypes assigned to wells in which a single allele is detected. Both is the default name for the
genotype group in which both alleles are detected. Each of these allele/genotype names may be
changed to user-specified names by clicking Rename Alleles/Genotypes. When the following dialog
box appears, type in the desired allele/genotype names and then click OK.

Rename AllelefGenotypes g|

Allele A W

Allele B: W
Both: lm
oK | Zancel |

The new allele names will appear in the Allele associations section of the command panel. The
specified allele or genotype names are also displayed on some other Results screens.
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Display Options
Display of Genotype Groups on the Scatter Plot

Wells with a common genotype (allelic composition) are grouped on the scatter plot in color-coded
rectangles. The genotype corresponding to each group is indicated in the graph legend (see Graph
Properties below). If a single allele was detected in a well, the genotype designation corresponds to
the allele name. If both alleles were detected, the genotype is designated Both by default; this
designation may be changed by clicking Rename Alleles/Genotypes on the command panel. If
neither allele was detected, the genotype is designated None.

By default, only genotypes with at least one positive well are represented by colored rectangles on
the scatter plot. To include colored rectangles for all four possible genotypes, click Show All
Genotypes on the command panel.

T aem ""“'_“-"".__.__,--—r"'. T T
T Heset Gehotypes T

| Show All Genotypes o |
49

The size and shape of each rectangle may be changed by dragging any side of the rectangle with the
mouse. The color of the rectangle and the enclosed group of data points may be changed for any
genotype by double-clicking on the genotype’s entry in the legend.

Note The size and shape of a rectangle does not convey information about dye intensity, data
quality, or any other measured data attribute. The rectangles are only intended to identify
and group the data points which fit the positive/negative calling result criteria that define
each genotype.

Any well may be manually excluded from the genotype groups by double-clicking on the data point
for the well. The following dialog box will appear.

Remowe Replicate 2 |X|

Remove replicate 2 from genotype "heterozygote'?

Yes Mo |

Once Yes is selected, the symbol for the affected data point will change to the color and point style
assigned to excluded data points. In addition, the Genotype for the well will change in the Text
Report.

To restore any manually removed data points to their original genotype assignments, click Reset
Genotypes on the command panel.

Rename Alleles/Genotypes |

| Rezet Genotypes " |

Show All Genotypes " |

MxPro QPCR Software 361



Graph Properties

The Graph Properties dialog box, accessed by double-clicking on the graph, controls several display
features including whether the legend is shown or hidden and the attributes of the axes. See Graphs
and Graph Properties for more information.

To display information about a specific data point on the scatter plot, place the cursor over the point
of interest. (Note that Display tooltips must be selected on the Display tab of the Preferences dialog
box in order for the well information to be displayed.)
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Plate Read/Allele Discrimination Final Call Results

The Final Call Results screen provides a simple depiction of whether product was accumulated for
each dye in each well in a plate format. A plus sign (+) signifies detection of product accumulation
for the indicated dye, while a minus sign () signifies that product accumulation was not detected.
See below for more information on how final calls are made.

In each well with a well type assigned, the following information is shown:
o Well type, or well name (if Show Well Names selected in Plate Setup)
e The final call for each dye for which data was collected. [For all well types, the reference
dye (Ref) is not associated with a final call]
e Replicate symbol, if used (when replicates are treated collectively, the replicate symbol is
underlined)

The allele associated with each dye is shown under Allele associations on the command panel.
Allele names may be changed on the Dual color scatter plot screen.

"'Al“lOc'G‘j’w

" Flate sample valuss
" Dual color scalter plot
GEndggraE

" Tegt report

" Consolidated reports

prvalues and final calls based on:

[Rpost &l
Confidence level |70 00

— Alele 13t ‘

12

E
-
L]
w
s
[}
-
-
k-]
(-]
=
=
=

wild-type: wt
mutant  mut

MxPro QPCR Software 363



Interpreting Final Calls

The p-value is the probability that the mean of one set of sample data is different from the mean of
another set of sample data. The first set of sample data is always the control wells in the analysis
selection. When replicates are being treated individually, the second set of sample data consists of a
single well (usually an Unknown well). When replicates are being treated collectively, the second
set of sample data consists of all of the replicates. If the p-value exceeds the user-specified
confidence level, the well/dye is called as positive and signified with a plus sign (+); otherwise, the
well is called as negative (no difference detected) and signified with a minus sign (). The
Confidence level is displayed on the command panel. This value may be changed using the Analysis
Term Settings dialog box.

Analysis Options
p-Values and Final Calls Based On

Under p-values and final calls based on, specify the form of the fluorescence data to be used in
calculating the p-values used for making final calls.

p-valuez and final callz bazed on:

I Fpre j
Comfitrzs el |

Available fluorescence data types are:

Data Type How Calculated

Rpre initial fluorescence (use also for single reading initiated with Pre-Read)

Rpost final fluorescence (use also for single reading initiated with Post-Read)

Rn,pre normalized initial fluorescence (use also for single reading initiated with
Pre-Read)

Rn,post normalized final fluorescence (use also for single reading initiated with
Post-Read)

Rpost-Rpre total change in fluorescence (final fluorescence minus initial
fluorescence)

Rn,post-Rn,pre total change in normalized fluorescence (normalized final fluorescence
minus normalized initial fluorescence)

Rpost/Rpre fold-change in fluorescence (final fluorescence divided by initial
fluorescence)

Note that if no reference dye has been assigned to the wells and a normalized data type (Rn) is
selected, a No Ref error designation will replace the final call entry on the plate.

MxPro QPCR Software 364



Plate Read/Allele Discrimination Text Report

The Text Report screen shows the data from a run in text format.

Replicate ‘el T e Assa M Rnpost- value st) | Final Cal Ge 5t Area to analize
1 FAM Mega... TET TET Nodata 0,523 Mo pre 100.00% + Allele A " Plate sample values
1 FAM Mega... FaM FAM  Modata 0,533 Mo pre 82.05%: - Allele 2 " Dual color scatter plot
2 TETHegat... TET  TET  Nodata 0.233 ho pre 77.99% - Allele B  Final gal resulls
2 TET Megak... FAM FaM  MNodata 1.134 o pre 100.00%: + Allele B
3 Unknown TET TET  MNodata 0.230 Mo pre 81.13% - Allele B
3 Unknown  FAM  FAM  Nodats 1123 Hopre 100.00% + Allele B ¢ Consolidated repots
4 Unknown TET TET MNodata 0,229 Mo pre 91.10% - Allels B . N
4 Unknown FamM FAM  Modata 1,132 Mo pre 100,00%: + Allele B peireneirle blrsios
5 Uinknown TET TET  Nodata 0.527 Mo pre 100,00% + Allele & |Rpast |
5 Unknown FaM FaM  Nodata 0.536 o pre 95.27% = Allele &
6 Unknown TET TET  Nodata 0531 o pre 100,00% + Allele & Column [~
6 Unknown FaM FAM  Nodata 0538 Mo pre 99.41% + Allele & [ Repiicate
7 Unknown TET TET Mo data 0,384 Mo pre 100,00% + Both
7 Unknown  FAM  FAM  Nodata 0,903 No pre 100.00% + Both Ower
8 Uinknown TET TET  Nodata 0.380 Mo pre 100,00% + Bicth [ wel Type
8 Unknown Fam FAM  MNodata 10,903 No pre 100,00% + Both Owel Hame
9 NTC TET TET Nodata 0.215 Mo pre (87.24%) - Nane O wel Comment
9 NTC Fam Fam  Nodasta 0.487 o pre (77.29%) - Mone =
10 NTC TET  TET  Nodata 0.223 No pre 33.42% Nane ye
10 NTC FAM  FAM  Nodata 0.484 Mo pre (9.29%) - Mane [ Assay
OFRpe
OFRpost
B Rnpee
[ Rrpost
O RpostRpe
[ Rrpost-Rnpre
O Rpost/Rpre v
Selectal | Defauits |~ |
Autosize columns

Ho & Conterts | Conlents Ory_ |
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Analysis Options

p-Values and Final Calls Based On

p-values and final call: bazed on:

IFh:ure

=~

Under p-values and final calls based on, specify the form of the fluorescence data to be used in
calculating the p-values used for making final calls.

Available fluorescence data types are:

Data Type How Calculated

Rpre initial fluorescence (use also for single reading initiated with Pre-Read)

Rpost final fluorescence (use also for single reading initiated with Post-Read)

Rn,pre normalized initial fluorescence (use also for single reading initiated with
Pre-Read)

Rn,post normalized final fluorescence (use also for single reading initiated with Post-
Read)

Rpost-Rpre total change in fluorescence (final fluorescence minus initial fluorescence)

Rn,post-Rn,pre

total change in normalized fluorescence (normalized final fluorescence
minus normalized initial fluorescence)

Rpost/Rpre

fold-change in fluorescence (final fluorescence divided by initial

fluorescence)

Note that if no reference dye has been assigned to the wells and a normalized data type (Rn) is
selected, a No Reference error designation will replace the p-value and final call entries in the

report.
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Display Options

Columns Included in the Report

Colurin | ”
Replicate

O wel

el Tupe

Ol Hame

O wel Comment

[ye

O &szay

OFRpe

O Fpost

Rnpre

Rnpost

O Rpost-Rpre

Rrpost-Fnpre

O Rpost/Fpre bl

Indicate the Columns to be included in the text report by marking the check boxes next to the
column names. To exclude columns that are selected by default, click on the check box to clear the
column name. To mark all columns to display, click Select All. The default settings for column
selection can be restored by expanding the Defaults menu and then clicking Get.

If the included columns will not fit in the screen, a horizontal scroll bar appears at the bottom of the
window to allow horizontal scrolling.

Report Sorting

The information displayed in the text report can be sorted by any column name. To sort the
information, click on the column heading of the desired column. Clicking on a column heading will
sort the text report rows by ordering the information present in the selected column numerically or
alphabetically.

When sorting report information by Replicate or Well, several sort options are given. The
appropriate Sort Order dialog box will open after clicking on the column heading of the Replicate or
Well columns. Select the desired sort format and click OK.

Replicate Sort Onder §| -
_ — Well ID Sort Order [X]
Sort by Replicate —
f* Replicate number forward {1, 2, 3, ...} Sork by el ID
" Replicate number reverse (39, &, 7, ... (* Plate row Forward (A1, A2, &3, ...)

(" Plate row Forward (A1, AZ, A3, ...)

" Plate row reverse (H1Z, H11, H10, ...}
" Plate column Forward (&1, B1, C1, ...}

" Plate column reverse (H1Z, 512, F12, ...}

ok | Cancel 04 | Cancel

" Plate row reverse (H12, H11, H10, ...}
" Plate column Forward (81, B1, €1, ...)
" Plate column reverse (H1Z, G12, F12, ...}
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Column Width

To facilitate viewing data, columns can be automatically sized. Clicking the Contents Only button
will cause each column to be automatically resized to the width of the widest data cell in that
column (some column headers may be only partially displayed using this setting). Clicking the Hdr
& Contents button will cause each column to be resized to the widest cell in that column, including
the header cell.

Columns can also be resized manually by dragging the column dividers with the mouse.

Exporting Text Report Data

Text report data can be exported from the application in text, Microsoft Excel spreadsheet or XML
format for analysis. Text report exporting options are available from the File menu. See Exporting
Data to Other Applications in the File Menu section for more information.

ZIEW Edit  Instrument Tools  Options  Seckion  Miew  Window

Mew, ., Chrl4+M
CpEn... Chrl4+O
Close

Save Chel4+5
Save As, ., Chel+A

Mew Project { Mulkiple Experiment Analysis)
Open Project...

Import Well Mames »

Export Instrurnent Daka 4

Export Chart Data »

Export Text Report k Export Text Repart bo Excel
Export ko PowerPoinkE ChrH Export Text Report To Text File. ..
Export to Image File. .. Chr+I Export Text Repart to XML File...
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Plate Read/Allele Discrimination Consolidated Reports

The Consolidated reports screen allows for multiple screens to be viewed and printed
simultaneously.

Analysis Sel /Setup Plate Sample Values "?’e;.;;:w'*“"' o
e —— T e e S S SR et
- FEEEE it
- R CEEELE ol |
- A N » || Rz | |
e N .
24w 1 e ————
4 2 4| 6 8| o el 8l [ Riaw Data Piots
|_,_‘2|_1|—_:_‘.___E_‘,m ‘H_‘ZIQITE”,__E@ [ &nalysis Sel/Setupiwith Tesm Settings)
d 2 ¢ 6 80 d 2 ¢ 6 80 [ Plate Sanple Values
) [ Dual Color Scattes Plot
[ Final Call Results
[ Test Report
Dual Color Scatter Plot - Fir?a[ Call Resulls
Select Al Defauls |~

Display Options
Areas Per Page

The Areas per page setting specifies the number of selected screens to be viewed per screen view
and printed page.

Areas per page:; Id ;I

Areas boinclude |5

Plate Setup  [4
This pertains to all areas shown, except for Text report, which occupies the entire width of the
Consolidated reports viewing screen.

Areas to Include

Indicate the Areas to include in the Consolidated reports by marking the check boxes next to the
screen and/or report names. To exclude areas that are selected by default, click on the check box to
clear the screen and/or report name. To mark all areas for display, click Select All. The default
settings for area selection can be restored by expanding the Defaults menu and then clicking Get.
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Multiple Experiment Analysis

Overview of Multiple Experiment Analysis

Multiple experiment analysis is a feature in MxPro that allows the results from two or more post-
run experiments to be analyzed and displayed together in a multiple-experiment file known as a
project. The data from the experiments in a project may be grouped together based on assay or
maintained as separate data sets. The analysis and display of the data depend on how you choose to
define the associations among the experiments of the project and how you choose to view the
project results.

Applications

Multiple experiment analysis in MxPro was designed for the following applications:

e In Quantitative PCR, Comparative Quantitation, SYBR Green, EvaGreen and Quantitative
Plate Read projects, multiple experiment analysis may be used to determine the quantity of a
gene of interest (GOI) in an Unknown sample using a standard curve generated from
Standard samples that were ran on a separate plate of the same experiment type. This
application allows you to compare Unknown sample data from multiple experiments to the
same standard curve, thereby eliminating the need to run Standards with every experiment
that includes amplification of that GOI. This application is particularly useful with
Quantitative PCR experiments where a standard curve is ordinarily run with every plate. See
detailed instructions on this application in How-To Examples.

e In a Comparative Quantitation project, the quantity of a gene of interest (GOI) may be
normalized to a Normalizer target that was ran on a separate plate. This capability is
particularly useful when running many different GOI assays that all use the same
Normalizer. See detailed instructions on this application in How-To Examples.

e Results from multiple experiments of the same type may be displayed side-by-side while
still treating the experiments independently. This capability facilitates comparisons between
experiments.

Restrictions

Multiple experiment analysis may only be used with completed experiments of the same type that
were run on an Mx3000P or Mx3005P instrument. In order to be grouped into a project, the
experiments need to have been run on systems that have the same number of filter sets. The
experiments also need to have similar thermal profiles. Specifically, all experiments in a project
must have the same number, type, and order of segments (within segments, differences in the
number, duration, or temperature of plateaus or in the number of collection points are acceptable).
Multiple experiment analysis projects cannot be created from Molecular Beacon Melting Curve
experiments. Additionally, when the MxPro software is connected to an instrument or when the
MxPro ET (Electronic Tracking) software component is enabled, multiple experiment analysis is
unavailable. Open a standalone copy of the software to use the multiple experiment analysis
features.
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Multiple Experiment Analysis: Setting Up a Project
Working with Project Files

Introduction to Project Files

In MxPro, a multiple experiment analysis file is referred to as a project. A typical project consists of
two or more post-run experiment files. Project files are given the extension mxprj to differentiate
them from experiment files which have the extension mxp.

When working with a multiple experiment analysis project, many of the software functions in the
Setup, Run and Analysis sections work the same as they do when working with a single experiment.
However, in these sections of the software, you may only actively work with one experiment at a
time. The selection bar located just underneath the main toolbar is used to toggle between the
experiments in the project. Each button in the selection bar corresponds to a different experiment.
Click on the button for the experiment you want to display and work with. The button that is
depressed (like the button on the left in the figure below) indicates which experiment is currently
displayed. The experiments that are not actively displayed have buttons that appear released (like
the button on the right in the figure below).

W MxPro - Mx3000P (Standalone) Comparative Quantitation - [Comparative Quantitation MEA Project.mxprj*]
File Edt Instrument Tools Options Section Yiew Window Help

0@ - == ¢ 2 =a Q| =] [Setwp ] Run | gnalysisl Project

| 1. Comparative Quantitation Multiplex Example MEA UNK |

T T T T T T T e Y S

The Project section of the software is unique to multiple experiment analysis projects. Clicking on
the Project shortcut key in the toolbar or typing Alt+P will take you to the Project section.

Setup ‘ Eun ‘ gnalysis‘ |

The Project section contains the Project Selection/Setup and Project Results tabs. In this section,
multiple experiments within the project may be displayed at any one time. Clicking on the buttons
in the selection bar underneath the main toolbar causes them to toggle between ON and OFF (i.e.
between depressed and released).

[ - [B]X
M & - | =] E Za @ | - Setup ‘ Eun ‘ Analysis
I 1. 5YER Green 2-Fold Example I 2. 5YBR Green Unifor mity Example 1

Froject Selection/Setup [ Project Results ] l
T ad e o —— A e N e —_
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Creating a New Multiple Experiment Analysis Project

A new project may be opened using any one of the following actions:

e Click the New experiment button on the toolbar, select the Multiple Experiment Analysis

option in the New Options dialog box and click OK.

e Sclect File > New Project (Multiple Experiment Analysis).

e Click on the Multiple Experiment Analysis icon on the toolbar.

All three of these actions will open the Multiple Experiment Analysis dialog box.

Note Anytime a pre-run experiment file is open in the MxPro software, the Multiple Experiment
Analysis dialog box is not accessible. To create a new project, allow the open experiment to
finish running, close the experiment file by selecting Close from the File menu, or open a

second instance on the MxPro software in Standalone mode. Then use one of the three
actions listed above for opening a new project.

Multiple Experiment Analysis

ross experiment threshold calculations

* (Calculate threshalds For individual experiments
" Use comman threshold
(" Use interrun calibrators

Experiments in the project:

1. S¥ER isreen 2-Fold Example

2., S¥BR Green Uniformity Example

&dd Experiments. ., Remaove Expetiments Finish Cancel

MxPro QPCR Software 372



Add Experiments to the Project

In the Multiple Experiment Analysis dialog box, pictured above, click the Add Experiments button to
bring up the Open dialog box. Click the desired experiment file to select it (select multiple files by
pressing the Ctrl key while clicking) and click Open to add the selected file(s) to the project. You
will be returned to the Multiple Experiment Analysis dialog box and the experiment name(s) will be
listed in the Experiments in the project field (see above). Repeat this process to add more
experiments. A maximum of 12 experiments may be added to a single project. Clicking the Remove
Experiments button will delete the highlighted experiment from the list.

Note After the first experiment has been added, if you try to add an experiment of a different type,
an experiment with a significantly different thermal profile, a pre-run experiment or an
experiment that was ran on an instrument with a different number of filter sets, you will
receive an error message similar to the one below.

MxPro - Mx3000P [X]

L] E Cnly experiments with similar thermal profiles can be added ta Mulitple Experiment Analysis,
L

Select the Threshold Calculation Method

Under Cross experiment threshold calculations, select the appropriate method for calculating
threshold fluorescence. For more information on threshold calculation options for Projects, click
here.

Note Do not select Use interrun calibrators unless all experiments in the project were set up and
run with IRC wells. Click here for more information on setting up experiments with IRC
wells.

When you have finished adding experiments to the project, and selecting the appropriate threshold
calculation method, click Finish. A new project is opened and given the default file name New
Project.mxprj. The mxprj extension on the file name indicates the file is a multiple experiment
analysis project rather than an individual experiment. Save the project with a new name by clicking
File > Save Project As. The default location for project files is the same data folder used as the default
storage location for experiment files (C:\Program Files\Stratagene\MxPro\Storage).
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Opening, Saving and Closing Project Files

To open an existing project, click File > Open. In the dialog box that opens, browse to the location
of the project file, click the file and click Open.

Loak in: |[§ Storage j ﬁ "

m.ﬁ.llele Discrimination Plate Read Example.mxp
m.ﬁ.llele Discrimination Real-Tirme Example.mxp
My Fecent W comparative Quantitation MEA Praject. mypri

Documents mc:::mparaﬁve Quantitation Multiplex Example.mxp
?hl__"_ mCDmparaﬁve Quantitation Separate Well Example.mxp
mEvaGreen 2-Fold Example.mxp
Deskdop mEvaGreen Uniformity Example.mxp

: m QPCR S-plex project.mxpri
J m QPCR Project, Standards and Unknownes. mxprj
EQF‘CR Unknowns. mxp
mQuantitati'-;e PCR 5-plex Example.mxp

- mQuanﬁtaﬁve PCR 10-Fold Example.mxp

:%! mQuanﬁtaﬁve Plate Read Standard Curve Example.mxp
I'U'I-_.r-Cnmputer ESTBR Green 2-Fold Example.mxp
JCEBAQTHEC ESTBR Green Uniformity Example.mxp

My Metworlc File name: || ﬂ COpen |
Files of type: |En:periment and Project Files {*mop, *mopr) j Cancel

To save changes to an open project, click File > Save Project. Click File > Save Project As to save the
project under a new name or in a different location.

To close a project without closing the MxPro software, click File > Close.
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Project Setup

Setting Up a Project on the Project Selection/Setup Page

With a project file open, the Project Selection/Setup tab may be found in the Project section of the
software. In Project Selection/Setup is a display of the plate setup of each experiment in the project.

' MuPro - Mx3005P [Standalone) Comparative Quantitation - [Hew Project.mxprj®]
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Adding and Removing Experiments in a Project

Experiments may be added or removed from a project from the Project Selection/Setup screen. In
the panel on the right side of the screen is a list of the experiments that are currently part of the
project. To add an experiment, click the Add button below the list or click File > Add Experiment to
Project. In the Open dialog box that comes up, browse to the experiment file that you want to add,
click the file and then click Open. Added experiments must be of the same type and have a similar
thermal profile to the experiments already in the project. To remove an experiment, highlight the
experiment you want removed by clicking on the list of experiments in the panel, and then click the
Remove button on the command panel.

CRRR Y] P L T WPy

: Experiments:
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Add Remove |
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Showing or Hiding Experiments

The experiments within the project may be displayed or hidden by using the selection bar located
just underneath the main toolbar. Each button corresponds to a different experiment in the project.
When a button is depressed (like the button on the left in the picture below), the experiment is
displayed; when the button is released, the experiment is hidden. Clicking on these buttons causes
them to toggle between released and depressed.

Fle Edt Instrument Tools Options Section ‘iew ‘Window Help

O @ - m =] E 2, B @ -] Setup | Bun | gnalysis[ Ero'[ect|
ij

| 1. Comparative Quatitation Separate Well Example |

Areas per Page

The Areas per page menu, found on the command panel in Project Setup, specifies the number of
selected screens to be viewed per screen view and printed page. If the number of areas selected is
fewer than the number of displayed experiments, you will have to scroll down to view the
remaining plates.
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Cross Experiment Threshold Calculation

To select the method to be used for threshold calculations for experiments in the open project, click
Cross experiment threshold calculation to open the dialog box shown below.

Cross experiment threshold calculation b_<|

Cross experiment threshold calculation

* (Calculate threshaolds faor individual experiments
" IUse camman threshald

(" Use interrun calibratars |
I | Cancel |

Under Cross experiment threshold calculation, select the appropriate method for calculating
threshold fluorescence. For more information on threshold calculation options for Projects, click
here.

Note Do not select Use interrun calibrators unless all experiments in the project were set up and
run with IRC wells in the same well positions. Click_here for more information on setting up
experiments with IRC wells.

Selecting Wells, Assays, and Analysis Settings for the Project

Selection of wells and assays to include during analysis of the project, as well as selection of the
majority of analysis settings, is completed on the individual experiments in the project using the
Analysis Selection/Setup screen for each individual experiment. When working on a project, Setup
and Analysis screens are displayed for only one experiment at a time. Use the buttons just
underneath the toolbar to toggle between the experiments as needed.

To select wells and analysis settings for the project, click the Analysis tab on the toolbar, then click
the button for the appropriate experiment (QPCR Unknowns, in the example below). Click here for
more information on how the selections made on this page are applied during project analysis.

o Modro - Mx3005P (Standalone] Quantitative PCH - [OPCR Project, Standards and Unknowrs. mxpr|*]
File Edt [Irabument Tooh Opbors Sechon Wew Windew Help

N@-H00&S -~ SMELP L L T Fmreemz setp| B
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Setting Threshold Fluorescence in a Project

For individual experiments, the MxPro software calculates a Threshold Fluorescence value for each
assay and uses this value to derive the Ct values for each well in each assay. In a multiple
experiment analysis project, when the data are grouped together by assay name, you may be directly
comparing the Ct values from one experiment to the values from another experiment. In order to
ensure the validity of these comparisons, an important consideration is which method for threshold
fluorescence determination is most appropriate for your project.

MxPro has three methods (discussed below) available for setting threshold fluorescence levels in
projects. A threshold calculation method must be selected from the Multiple Experiment Analysis
dialog box when creating a new project, but it may be modified later from the Project
Selection/Setup page in an open project. Select the approach that best suits your experimental
needs.

Cross experiment threshold calculation g|

Cross experiment threshold calculation
{* (Calculate threshaolds far individual experiments
" UUse carman threshald

" Use interrun calibratars |
Ik | Cancel |

Method 1) Individual Thresholds for Each Experiment

When you select Calculate thresholds for individual experiments, which is the default option for
setting up a new project, the threshold will be calculated independently for each experiment in the
project using the Background-Based Threshold Algorithm. Compared to the Amplification-Based
Threshold Algorithm, the Background-Based Threshold Algorithm is less sensitive to spurious
variability across experiments.

Using this method, each assay in each experiment is assigned a separate threshold that is a user-
defined multiple (10x%, by default) of the standard deviation in the background for that assay. Since
background-based thresholds are based on noise levels in the baseline cycle range, which are
independent of PCR reaction differences, this approach helps to compensate for differences in
background noise between experiments (e.g. instrument-to-instrument differences or differences in
normalizer dye concentrations or probe quenching effects).

This is a generally-applicable threshold calculation setting, with no experimental setup restrictions.

When this method is selected, the threshold values are displayed in project results Amplification
Plots only when using a Data view type of By Experiment. When using a Data view type of By Assay
or Consolidated, no threshold line will be displayed, since no single threshold value is applied to the
project.
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Method 2) Common Threshold Calculated using Amplification Scaling

When you select Use common threshold, the MxPro software rescales each experiment to make the
threshold of each the same. When this method is selected, a common threshold value is calculated
for all the assays using data from all wells selected for analysis in the project. The threshold-scaling
factor used for each experiment in the project is then used to generate scaled fluorescence data for
each experiment. Because threshold and fluorescence data are scaled in the same proportion, Ct
values are not affected.

When this method is selected, the common threshold value is displayed in project results
Amplification Plots when using any Data view type (By Experiment, By Assay or Consolidated).

Method 3) Individual Ct-equalized Thresholds for Each Experiment based on
Interrun Calibrators

Note Use of this threshold calculation setting is restricted to plates that have been set up and run
with identical samples in identical well positions (Well IDs) to be used for interrun
calibration.

When you select Use interrun calibrators, threshold values for individual experiments in the project
will be calculated based on amplification data obtained from interrun calibrator (IRC) wells. The
IRC wells of each plate in the project should contain identical samples. When this analysis method
is selected, the software calculates threshold values for each experiment that make the average Ct
values for the IRC wells on each plate the same. The software uses these Ct-equalized thresholds for
each plate to generate Ct values for all wells in the project. Used properly, this type of inter-
experiment control is the most accurate way to set thresholds when performing multiple experiment
analysis [for a reference see Hellemans et. al., Genome Biology, 2007; 8(2):R19].

The template used for IRC reactions may be a standard that contains known concentrations of the
targets for each assay in the project, or may be reference samples whose absolute target quantities
are not known. The essential feature of IRC reactions is that the reactions have the same template
concentration in every experiment. In addition, IRC reactions must be run in the same position
(same Well ID) on each of the plates in the project.

To identify the wells to be used as interrun calibrators for the project, click Select IRC wells.

Cross experiment threshold calculation E|

Cross experiment threshold calculation

" Calculate threshaolds For individual experirments
" Use cormmon threshold

{+ |se interrun calibratars cajact IRCE;EHS... |
8] 4 | Cancel |
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When the Select IRC wells dialog is returned, type the Well IDs corresponding to the interrun
collaborator wells for each assay in the project.

Select IRC wells X

Enter well IDs, separated by commas, for each assay.
For e.g. &1,A2,473 or F10, F11, F12

Bssay IRC wells
A1,42,03
A10,A11,812

Ik Zancel

L ‘\‘

When this method is selected, the threshold values are displayed in project results Amplification
Plots only when using a Data view type of By Experiment. When using a Data view type of By Assay
or Consolidated, no threshold line will be displayed, since no single threshold value is applied to the
project.
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Cross-Plate Relationships

Using Assay Names to Designate Targets

When the same dye is used to detect multiple targets within a project, a unique assay name needs to
be assigned to that dye position for each target. The assignment of assay names ensures that
different assays are treated independently during analysis and enables identical assays to be grouped
together across all the experiments in the project. For example, if the same dye is used to detect two
different targets in two different experiments, assigning different assay names to that dye position
on each experiment will prevent the software from treating that dye as a single assay in Project
Results.

Note Assay names are also used in Comparative Quantitation experiments for associating
Unknown sample wells with the appropriate Calibrator wells on the same plate. However,
the MxPro application does not permit Unknown samples to be associated with Calibrator
samples from a separate plate, even when the two experiments are grouped into a project
and the target is given the same assay name. Always run your Calibrator reactions on the
same plate as the corresponding Unknown reactions.

Assigning Assay Names in Plate Setup

To assign assay names to specific dye positions in a multiple experiment analysis project, navigate
to the Plate Setup screen in the Setup section of the software. Because only one experiment may be
displayed at a time, use the buttons just underneath the toolbar to toggle between the experiments.
Assay names are assigned to dye positions from the Well Information dialog box. This dialog box
may be accessed by double-clicking on a well or by clicking the Assign Assay Names button on the
command panel when a well (or set of wells) is selected. In the Assign assays within selected wells
menu that appears on this dialog box, type in the assay name in the field under the Assay heading
and, if desired, select a customized assay color using the Assay Color drop-down menu.

Well Information

Well annatation

Mame: |

Comments:

Agzign azzavs within selected wells

Dye Agzay Azzay Color
ROx

FAM  BRCAT [

I Use for all wells

Remove Aszays... |

Cloze
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Custom assay names appear in the designated dye positions for all screens within the project. The
exceptions to this are assays in Standard wells (the quantity is displayed instead) and assays
designated as a Normalizer or Reference dye (NORM or REF is displayed, respectively). Assay names
are also displayed in the Assays shown selection bar which appears in the lower left-hand corner of
many screens.

Using Well Names to Designate Templates (Comparative Quantitation
Projects)

In Comparative Quantitation experiments, detection of one or more Normalizer targets is commonly
used to reduce the effects of spurious variations in the quantity of the gene of interest (GOI) that are
not due to true alterations in expression caused by the experimental treatment. When a Normalizer
and a GOI are ran in separate wells on the same plate, the Identify associations menu on the Plate
Setup screen is used to indicate to the software which wells contain the same template. When
working with a Comparative Quantitation project in which the Normalizer and the GOI were ran on
separate plates, associations between these wells are indicated using custom well names. All wells
on all plates that contain template from the same sample should be given the same well name. The
software then uses that information to match GOI wells (Unknown and Calibrator) with the
appropriate Normalizer. For example, in the plates shown below, the HEX and FAM assay data
from the “E” wells in the top plate would be normalized to the Normalizer data from the “E” wells
in the bottom plate because the identical well name indicates to the software that these reactions
contain the same template.
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Assigning Wells Names in Plate Setup

Custom well names may be added to experiments within a project from the Plate Setup screen.
Because only one experiment may be displayed at a time, use the buttons just underneath the toolbar
to toggle between the experiments. To access the Well Information dialog box, double-click on the
well. Type the custom well name into the Name field on this dialog box and click Clese to save (see
below).

Well Information

Well annatation

Mame; |UNK24

Cornimets:
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The well name is visible in the plate view screens when the Show Well Names button on the Plate
Setup command panel is clicked on (as shown below).
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Comparing Ct Values Across Experiments

In a multiple experiment analysis project, one of the major concerns when directly comparing the Ct
values between experiments is the manner in which the threshold fluorescence level is set. In
addition, any spurious plate-to-plate variability in fluorescence that is not due to true differences in
template concentration between reactions can impact the reliability of such comparisons and it is
important to take steps to reduce this variability between experiments.

Threshold Calculation Considerations

If you consider a single amplification plot, raising the threshold will give a later Ct, and lowering
the threshold will give an earlier Ct. Thus, reactions with the same starting concentration of
template and identical efficiencies of amplification will have different Ct values if the thresholds are
set differently. Obviously, then, you do not want to vary the way the thresholds are set between
experiments when you will be directly comparing the Ct values. However, variation in the level of
background fluorescence between experiments means that it is not always optimal to assign the
threshold fluorescence to the same value across all experiments in a project.

The MxPro software provides three options for threshold calculation in a project. Click here for
more information on these methods.

Reducing Plate-to-Plate Variability

Although the software was designed to calculate the threshold values in a way that limits the effects
of this variability, in order to ensure the validity of your comparisons, it is important to take steps to
reduce variability between experiments.

Variability comes in many forms (e.g. signal strength, noise level, background fluorescence and
amplification efficiency) and may result from many sources (e.g. differences in plates, reagents and
assay preparation). The best way to reduce variability is to use good lab technique and high-quality
reagents. To further limit variability, use reagents from the same lots when setting up experiments
that are to be directly compared.

To monitor for variability in the efficiency of amplification for an assay, run several standard curves
on different days while the assay conditions are still being designed and optimized. The
amplification efficiency for an assay should be similar from one experiment to the next.

In a Comparative Quantitation project, the MxPro software allows you to normalize a gene of
interest assay to a reference gene target that was run on a different experiment. In this kind of plate-
to-plate comparison, you are only comparing the ACt values between experiments rather than
directly comparing Ct’s, thus reducing the effects of variability between experiments. For
measuring the relative template quantity of an Unknown sample, however, the software requires that
the Calibrator sample be from the same experiment. This implementation avoids the potential
problem of differences in the amplification efficiency between the Unknown and Calibrator
reactions.
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Analyzing Project Data
Analysis Selection/Setup for Projects
The Analysis Selection/Setup tab is accessible in the Analysis section of the software.

Below is a typical Analysis Selection/Setup screen for a real-time multiple experiment analysis
project. When working with a project in Analysis Selection/Setup, only one experiment may be
displayed at a time. Use the buttons just underneath the toolbar to toggle between the experiments
as needed.
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Just as with analysis of a single experiment, the first step in data analysis of a multiple experiment
project is to use the Analysis Selection/Setup screen to make selections and provide settings that will
be used for data analysis. Specifically, the menus on this screen are used to:

e Select the wells and assays from each experiment to include in data analysis. Wells may be
selected using your cursor. Assays may be selected using the selection bar at the bottom of
the screen.

o Choose the data collection ramp or plateau to use for analysis using the Select data collection
ramp/plateau menu.

o Specify if replicates will be treated individually or collectively using the Replicates menu.

o Select which algorithm enhancements to apply in calculating the threshold fluorescence
level using the Algorithm enhancements menu.

e Adjust the Analysis Term Settings and the Advanced Algorithm Settings; the dialog boxes
for these settings are accessible from the Analysis Selection/Setup screen using the buttons
on the command panel.

See Analysis Selection and Setup for a review of each of these settings.

With the exception of well selection and assay selection, the software needs these selections and
settings to be the same in all the experiments in the project in order to analyze the data. Therefore,
when changes are made to any of the above settings in one experiment, those changes are
automatically applied to the other experiments in the project as well. When a project is created,
most of the Analysis Selection/Setup settings are set to match the settings in the first experiment that
was added to the project. By default, a background-based algorithm is used to determine the
threshold fluorescence values in multiple experiment analysis projects.
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Analysis Term Settings for Projects

Clicking on the Analysis Term Settings button on the Analysis Selection/Setup screen opens the
appropriate dialog box for the project: Analysis Term Settings-Real-Time or Analysis Term Settings-
Plate Read. The Analysis Term Settings dialog box is used for managing several settings that impact
data analysis including specifications for background, threshold, curve smoothing and confidence
interval calculations. These settings must be the same for all experiments in the project. Any
changes made to the settings from the Analysis Term Settings dialog box are thus applied to all
experiments. Use the links below to find information on each of the data analysis settings.

Analysis Term Settings - Real-Time-Threshold Fluorescence

Analysis Term Settings - Real-Time-Baseline Correction

Analysis Term Settings - Real-Time-Smoothing

Analysis Term Settings - Real-Time-Replicates

Analysis Term Settings - Real-Time-Efficiency Settings

Analysis Term Settings - Plate Read

Threshold Fluorescence and Ct Determination in Projects

In real-time multiple experiment analysis projects, the Ct value for an individual target in an
individual well is based only on the Threshold Fluorescence value for that assay on that plate and is
not influenced by any of the results from the other experiments in the project. The threshold
fluorescence level is automatically determined for each assay in each experiment by the MxPro
software using one of several available algorithms. In projects, the default algorithm for automatic
threshold-determination is the background-based algorithm. You may change this setting to an
amplification-based threshold algorithm on the Threshold Fluorescence tab of the Analysis Term
Settings - Real-Time dialog box. Changes to the algorithm setting will be applied to all assays in all
experiments in the project.

The threshold fluorescence values in a multiple experiment analysis project may also be set
manually (see Adjusting the Threshold Fluorescence Manually in Projects for more information).
When the threshold fluorescence values are set manually, a different value may be selected for each
assay in each experiment.

For guidelines on selecting a method for setting the threshold fluorescence levels in a project, click
here.
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Project Results

Introduction to Project Results

Project Results displays the results of data analysis using the settings specified in Analysis
Selection/Setup. To view the results of a project, navigate to the Project Results tab in the Project
section of the software, select the desired results screen from the Area to Analyze menu, and select a
Data view type from the drop-down menu on the command panel to specify how the experimental
data are grouped. The type of experiments that make up the project determines which project results
screens are available (see Results Screens by Project Type for a summary). Below is an
Amplification plots project results screen from a Comparative Quantitation project.

Note Some project results screens do not have the Data view type drop-down menu. The data on
these screens is always analyzed and displayed as By experiment (i.e. each experiment is
analyzed independently).
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Changing Analysis Options

To change any of the analysis options for a particular project results screen, navigate to the Results
tab in the Analysis section of the software and select that same results screen from the Area to
analyze menu. Make the desired changes to the analysis options using the menus on the command
panel (an example is shown in the image below). Use the buttons just underneath the toolbar to
toggle to the other experiments in the project. Once all desired changes have been made, navigate
back to Project Results and the changes made to the analysis options will be applied to the data
displayed on the project results screen.
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To access the Analysis Term Settings dialog box from any screen, click the icon '~ & on the toolbar.
Any changes made to the settings in this dialog box will be applied to all experiments.
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Including and Excluding Experiments

The data from any of the experiments within the project may be included or excluded from Project
Results using the selection bar located just underneath the main toolbar in the Project Results screens.
Each button corresponds to a different experiment in the project. When a button is depressed, the
data from that experiment is included; when the button is released, the data from that experiment is
excluded. Clicking on these buttons causes them to toggle between released and depressed.

Fle Edt Instrument Tools Options Section ‘iew ‘Window Help

DS - S 7z, B R e eme =] getup | Run | Anaysis| [Broject]
| 1. Comparstive Quartitstion Separate Well Example | i»_|

Areas per Page

The number of plates or graphs visible on the screen may be modified using the Areas per page
drop-down menu located within the command panel on the right side of the screen.

T T e s T T e e —

f Areas per page: |2 j ;
4

f F—
ﬂ.-)} 4

I'.__‘..,_;.....\_a-ay-. A AR s e, 2 _......-..._,_;

If the number of areas selected is fewer than the number of graphs/plates, a scroll bar will appear on
the right side of the display and you will have to scroll down to view the remaining results.
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Data View Type

In multiple experiment analysis projects, many of the project results screens have the option to be
viewed By Experiment, By Assay, or Consolidated. This selection is made in the Data view type drop-
down menu on the Project Results command panel. The Data view type affects how the results are
calculated and displayed. The sections below describe each view type and how they impact the
calculations.

Note Some project results screens do not have the Data view type drop-down menu on the
command panel (e.g. Plate sample value results). The data on these screens are always
analyzed and displayed as By experiment. For a summary of which results include the Data
view type option, see Results Screens by Project Type.

By Experiment View

Data view bype: IE':.f Experiment ;I

In By Experiment view, the data from each experiment are displayed on separate graphs. The graphs
are given the same title as the experiment name that they correspond to. The data from each
experiment is analyzed independently in this view and any cross-plate relationships that were
designated in Plate Setup are ignored.

¥ MxPro - Mx3005P [Standalone) Comparative Quantitation - [Mew Project.mapri®]
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By Assay View

Draka view bype: IBy Assay ;I

In By Assay view, the data from each assay are grouped together across all experiments and
displayed on the same graph A separate graph is generated fro each assay in the project. The assay
name is used as the title for the graph.
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In this view, the cross-plate relationships designated in Plate Setup are used calculate the normalized
relative quantity of a gene of interest (Comparative Quantitation projects) and the initial template
quantity of a target in an Unknown sample in projects that include a standard curve.
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Consolidated View

Data wiew bype: ICDnsnIidated LI

In the Consolidated view, the data are analyzed as they are in By Assay view, with the data for each
assay grouped across all plates of the project. However, in Consolidated view, all assays are
displayed on a single graph.
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The cross-plate relationships designated in Plate Setup are used to calculate the normalized relative
quantity of a gene of interest (Comparative Quantitation projects) and the initial template quantity
of a target in an Unknown sample in projects that include a standard curve.
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Graph Properties in Project Results

The properties of graphs displayed on Project Results screens may be customized using two
methods:

e Graph Properties dialog box (accessed by double-clicking anywhere in the graph)

e (Graph toolbar buttons at the left perimeter of the graph (populate the toolbar by clicking on
the Customize Toolbar icon E)

The Graph Properties dialog box allows you to customize several of the features of graphs displayed
on project results screens. When working in a project, the Graph title cannot be altered because
titles are always determined by the Data view type. Also, any changes made to the Orientation
settings or the Scale settings of a chart will be applied to all other charts that are part of the same
project results screen.

For more information on the settings in the Graph Properties dialog box, see Graphs and Graph
Properties.
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Using the Graph Toolbar

The graph toolbar provides button shortcuts for customizing the display of graphs on Project Results

screens. Click the Customize Toolbar button E to open the Customize Toolbar dialog, which
allows you to add or remove a custom selection of buttons to the toolbar. In this dialog, mark the
desired check boxes on the toolbar button list for the open experiment and then click OK.

Customize Toolbar §|

Select toolbar butkon size
* Small " Medium " Large

Select toolbar buttons ko display

Toolbar butkon lisk

Qrientation & Axis

Orientation ¥ Axis

Scale ¥ Axis

Scale ¥ fAxis

Expart to Excel Format 1 - Vertically Grouped by Plak
Expart ba Excel Farmat 2 - Hovizontally Grouped by Plok
Export to Text Format 1 - Yertically Grouped by Plok
Export to Text Format 2 - Horizontally Grouped by Plot:
Export to =ML Format 1 - Yertically Grouped by Plot:
Expark to XML Farmat 2 - Haorizontally Grouped by Plok
Export bo PowerPaint

Export ko Image File

Select Al | Select Mane |

(0] 4 | Cancel |
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Adjusting the Threshold Fluorescence Manually in Projects

For guidelines on determining the optimal method for setting threshold fluorescence levels in a
multiple experiment analysis project, click here.

In a project, the threshold fluorescence values for each experiment may be manually adjusted from
the Amplification plots screen on the Results tab in the Analysis section. Information on making
manual adjustments to threshold levels from this screen may be found in the section Adjusting the
Threshold Fluorescence Manually. If you choose to adjust the threshold levels from this screen, you
will need to use the selection bar underneath the main toolbar to toggle between all the experiments
in the project.

The threshold fluorescence levels in a project may also be adjusted from the Amplification plots
project results screen, accessible from the Project Results tab in the Project section of the software.
On this screen, when the Data view type is set to By Experiment, the threshold fluorescence for each
assay is plotted on the graph as a horizontal line. The software allows you to manually adjust the
threshold fluorescence by placing your cursor over the horizontal line and dragging it to a different
position. As you drag a line to a new position, the new threshold fluorescence value of the actively
dragged line is displayed in the status bar at the bottom of the screen (see below). Manually moving
this line resets the threshold fluorescence value and, subsequently, the Ct values for that assay.

a2 2020

-Assays shown |

e §

S5YBR: Slope: -3.336 (99.4%] RS5q: 0.998. Threshold: 0.02568

Note When the Data view type of an Amplification plots project results screen is set to By Assay or
Consolidated, the threshold fluorescence values are displayed on amplification plots only
when a project is analyzed using a common threshold for all experiments. This is because, in
By Assay and Consolidated views, data from multiple experiments may be plotted on a single
graph and different experiments may have different Threshold Fluorescence values for the
same assay.

To reset any of the threshold fluorescence values back to the values calculated automatically by the
MxPro software, navigate to the Analysis section of the software, click on the Results tab and select
Amplification plots under Area to analyze. The menu on the command panel lists the Threshold
fluorescence values for each assay in the displayed experiment (use the buttons just below the
toolbar to select which experiment in the project is displayed). Clicking the Recalc button next to the
assay of interest (see below) causes the software to set the threshold fluorescence back to the
automatically-determined value.

Threshold fluorescence

[+ Cv5 1700 3: = Hetalc
¥ HEX  [387.156 =] By Recae
r 5 =)

P PR - R
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When you set up a project using interrun calibrators (IRC wells) for threshold calculation, it is not
possible to recalculate the threshold for individual experiments using this method, and the command
panel will appear as follows:

Threzshold Auorescence

v SYBR — 5

If you try to unlock the threshold value in the command panel, you will be prompted to change the
method of threshold calculation for the project before recalculation is allowed.

MxPro - Mx3005P [X|

The threshold is calculated using inter run calibrator wells,
! Unlocking aof threshold would invalidate the threshold calculation,
: Flease go ko Project SelectionfSetup to change the threshold computation,
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Summary of Results Screens by Project Type

The type of experiments that make up a project determines which results screens are available in
Project Results. Below is a summary of project results screens by project type with links to detailed
descriptions on the analysis options and display options associated with each screen. Many project
results screens have the option to be displayed in a By Experiment, By Assay, or Consolidated data
view type while other screens may only be viewed By Experiment. In all the Text report project
results screens, each experiment is analyzed separately (i.e. the By Experiment view type) but the
results from all the included experiments appear on a single spreadsheet.

« Quantitative PCR

The Amplifications plots and Standard curve screens may be displayed By Experiment, By Assay
or Consolidated.

The Plate sample values, Initial template quantity, Dual color scatter plot, and Text report screens
are always displayed By Experiment.

o Comparative Quantitation

The Amplifications plots, Dissociation curve, Standard curve and Relative quantity chart screens
may be displayed By Experiment, By Assay or Consolidated.

The Plate sample values, Relative quantity plate and Text report screens are always displayed By
Experiment.

e SYBR Green

The Amplifications plots, Dissociation curve and Standard curve screens may be displayed By
Experiment, By Assay or Consolidated.

The Plate sample values, Initial template quantity, and Text report screens are always displayed
By Experiment.

e EvaGreen

The Amplifications plots, Dissociation curve and Standard curve screens may be displayed By
Experiment, By Assay or Consolidated.

The Plate sample values, Initial template quantity, and Text report screens are always displayed
By Experiment.

e Allele Discrimination/SNP’s Real-Time

The Amplification plots, Plate sample values, Dual color scatter plot, Final call results, and Text
report project results screens are displayed By Experiment.

« Molecular Beacon Melting Curve

Projects cannot be created from Molecular Beacon Melting Curve experiments.
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e Quantitative Plate Read

The Standard curve screen may be displayed By Experiment, By Assay or Consolidated.

The Plate sample values, Initial template quantity, Dual color scatter plot, Final call results and
Text report screens are always displayed By Experiment.

« Allele Discrimination Plate Read

The Plate sample values, Dual color scatter plot, Final call results, and Text report project results
screens are displayed By Experiment.
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Multiple Experiment Analysis Applications: How-To
Examples

Application 1: How to Find the Initial Template Quantity in an
Unknown Sample Using Standards from a Separate
Experiment

Multiple experiment analysis may be used to calculate the initial template quantity of a gene of
interest (GOI) in an Unknown sample by comparing its Ct (or final fluorescence in a plate-read
experiment) to a standard curve for that GOI target that was generated on a separate plate of the
same experiment type. This application may be used with any project type that uses a standard
curve to calculate initial template quantity (i.e. Quantitative PCR, Comparative Quantitation, SYBR
Green, EvaGreen and Quantitative Plate Read projects).

This example will walk you through the process of using data from Standard samples from one
experiment to determine initial template quantities in Unknown samples ran on a different
experiment. The first step is to create a multiple experiment analysis project containing both
experiment files. Then, assay names need to be assigned for each target to define cross-plate
relationships between Unknown wells and Standard wells. Once the associations are established,
choose the settings for data analysis from the Analysis Selection/Setup screen. Finally, Project
Results may be viewed and analysis options may be adjusted. Each of these steps is covered in detail
in the following sections.
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1. Creating the Project

Create a multiple experiment analysis project containing both experiments (the experiment with the
Unknown samples and the experiment with the Standard samples), using any of the approaches
outlined in the section Creating a New Multiple Experiment Analysis Project. One way to quickly
create a new project is to open either of the two experiment files, click the New Project (Multiple
Experiment Analysis) icon on the toolbar to open the Multiple Experiment Analysis dialog box, then
add the second experiment to the project using the Add Experiments button.

' | ModPro - Mx3005P (Standalone) Quantitative PCR - [OPCR Unknowns.mxp]
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After adding the second experiment, select the appropriate method for calculating threshold
fluorescence under Cross experiment threshold calculations. For more information on threshold
calculation options for Projects, click here.

Click Finish to open the new project. Click File > Save Project As to save the project with a unique
file name.
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2. Assigning Cross-Plate Relationships

The software can only identify cross-plate relationships between Unknown samples and Standard
samples if both well types have the same assay name assigned to the same dye position. The
identical assay name indicates that these reactions amplified the same target.

To assign custom assay names, navigate to the Plate Setup tab in the Setup section of the software.
Because only one experiment may be displayed at a time, use the buttons just underneath the toolbar
to toggle between the two experiments. Double-clicking on a well or clicking the Assign Assay
Names button on the command panel will open the Well Information dialog box where you may
assign an assay name in the appropriate dye position. All wells from all experiments in the project
that contain the same primers or primer/probe set should have the same assay name assigned to that
dye position. For wells designated as Unknowns, the assay name will appear in that dye position in
any plate view screens (below, left). For Standard wells, the standard quantity appears in the dye
position instead of the assay name (below, right).

~Unknewn  Unknown  Unknown Standard | Standard | Standard
BAX BAX BAX 4.00e+001 [4.00e+001 |4.00e+001
BRCA1 BRCA1 BRCA1 4.00e+001 [4.00e+001 |4.00e+001
~Unknewn  Unknown  Unknown Standard | Standard | Standard
BAX BAX BAX 1.006+000  |1.00e+000  [1.006+000
BRCA1 BRCA1 BRCA1 1.00e+000  |1.00e+000 |1.00e+000

3. Selecting Analysis Settings

Once assay names have been designated through Plate Setup, the next step is to go to Analysis
Selection/Setup (in the Analysis section) and define the settings for analysis of the project. Because
only one experiment may be displayed at a time, use the buttons just underneath the toolbar to
toggle between the two experiments.

On the Analysis Selection/Setup screen:

1. In each experiment, select the wells and assays to be included in the analysis. Wells may be
selected using your cursor. Assays may be selected using the selection bar at the bottom of
the screen.

2. Select the data set to be analyzed from the list under Select data collection ramp/plateau.
The same ramp or plateau should be chosen from both experiments.

Specify if replicates will be treated individually or collectively using the Replicates menu.
4. Adjust the Analysis Term Settings and the Advanced Algorithm Settings as desired; the dialog
boxes for these settings are accessible from the buttons on the command panel.

Note The analysis settings selected on the Analysis Selection/Setup screen in one experiment are
automatically applied to the other experiments in the project.

See Analysis Selection and Setup for more detailed instructions on using the features on this screen.
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4. Viewing Project Results

To view the project results screens, navigate to the Project Results tab in the Project section of the
software. Several project results screens are available depending on the type of experiments that
make up the project. These screens are listed in the Area to analyze menu on the command panel.
The Quantitative PCR, Comparative Quantitation, SYBR Green, EvaGreen and Quantitative Plate
Read project types all have the Standard curve project results screen.

o N N T ot et Son e oty

l Area ko analyze
" amplification plaks
[ Plate sample values

T

{* Standard curve

(" Initial kemplate quantity
" Dwal color scatker plak
" Text report

T A s e
PR S

N R e

Select Standard curve from the menu. The Standard curve is a plot of the initial template quantity in
the Standard wells (X-axis), versus the Ct (or final fluorescence in a plate-read project). Quantities
in any Unknown wells/replicates included in the analysis may also be plotted on the Standard curve
(depending on the Data view type) based on their measured Ct/fluorescence values.
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When the Data view type of a Standard curve is set to By Experiment, the software analyzes the
results of each experiment independently and displays the data for each experiment on its own
graph. Graphs are only generated for those experiments that include enough Standard samples to
generate a curve. Consequently, in projects where the Unknowns and Standards are on separate
plates, initial template quantities cannot be calculated for the Unknown samples if By Experiment is
selected as the Data view type.

W pPro - Mx3005P (Standalone) Quantitative PCR - [QPCR Project, Standards and Unknewns.mxprj*]
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To view the initial template quantities in the Unknown samples, select By Assay as the Data view
type in the Standard curve screen. In this view, data from both experiments in the project are
grouped together based on assay name and a separate graph is displayed for each assay included in
the analysis. Thus, all the Ct values for one assay in all Standard and Unknown wells are plotted on
the same graph.

Note [n By Assay view, if Standard samples for the same assay are ran on multiple experiments
within the project, and they have all been included in analysis, the software will plot all of
them together on the same curve and calculate initial template quantities of targets in
Unknown samples based on all the collective Standard data from all experiments.
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Place the cursor over the data point for an Unknown well/replicate to display the calculated initial
template quantity. This quantity is calculated from the Standard data for that same assay.

1. BPCR Unknowns

Replicate 3, BRCAT, Unknoswm
= _ Initial Template Gty : 2.17
. Threshold Cycle, Ct : 2175

Initial Quantity (manograms])

Note [n order for an information box to appear when the cursor is placed over a data point on the
curve, tooltips need to be enabled on the Display tab in the Preferences dialog box.

When Consolidated is selected as the Data view type, the data are grouped and analyzed in the same
way as in the By Assay view described above, but all assays are displayed on a single graph.

W BxPro - Mx30050 (Standalone) Quantitative PCR - [OPCE Project, Standards and Linknewns mxpr j*]
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To make changes to any of the analysis options (e.g. manually setting threshold fluorescence levels
or displaying the confidence intervals on the standard curve), navigate to the Results tab in the
Analysis section of the software and select Standard curve from the Area to analyze menu on the
command panel. Ensure that the experiment containing the Standard samples is the one being
displayed (the experiment selection bar is just below the toolbar, as shown in the figure below).
Make the desired changes to each experiment and navigate back to Project Results. The changes will
be incorporated into the Standard curve project results display.

W MxPro - Mx3000P (Standalone) Quantitative PCR - [QPCR Project, Standards and Unknowns.mxprj*]
Fle Edt Instrument Tools Options Section View Window Help
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Application 2: How to Normalize GOI Data to an Assay from a
Separate Experiment

The Comparative Quantitation experiment type is ideal for comparing amounts of mRNA of a gene
of interest (GOI) in treated vs. untreated or normal vs. diseased cells or tissues. In these studies, the
control sample is referred to as the Calibrator, whereas the test samples are referred to as the
Unknowns. To help correct for spurious differences in the level of a GOI target that are not due to
the experimental condition being tested, it is important to amplify one or more Normalizer targets
from each Calibrator and Unknown template sample.

Using multiple experiment analysis, the data from GOI assays can be normalized to data from a
Normalizer assay that was ran in a separate Comparative Quantitation experiment. This example
will walk you through the process for setting up a project in which the GOI assay and a single
Normalizer assay are on different plates. The first step is to create a multiple experiment analysis
project containing both experiment files. Then, cross-plate designations need to be defined in Plate
Setup for each template and each target. Once the associations are established, select the settings for
data analysis from the Analysis Selection/Setup screen. Finally, Project Results may be viewed and
analysis options may be adjusted. Each of these steps is covered in detail in the following sections.
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1. Creating the Project

Create a multiple experiment analysis project containing both Comparative Quantitation
experiments (the experiment with the GOI assays and the experiment with the Normalizer assay),
using any of the approaches outlined in the section Creating a New Multiple Experiment Analysis

Project. One way to quickly create a new project is to open either of the two experiment files, click
the Multiple Experiment Analysis icon on the toolbar to open the Multiple Experiment Analysis dialog
box, then add the second experiment to the project using the Add Experiments button.

| MoPro - Mx3005P (Standalone) Comparative Quantitation - [Comparative Quantitation, BAX and BRCA1. mxp*]
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After adding the second experiment, select the appropriate method for calculating threshold
fluorescence under Cross experiment threshold calculations. For more information on threshold
calculation options for Projects, click here.

Click Finish to open the new project. Click File > Save Project As to save the project with a unique
file name.
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2. Assigning Cross-Plate Relationships

Once the new project has been created, well names and assay names need to be assigned in order to
establish template and target identities across both plates. Assign identical well names to wells
containing the same template sample on each plate, allowing the software to normalize the GOI
results to the Normalizer results for each template sample. Assign a unique assay name for each
target, allowing the software to distinguish between different targets that were detected with the
same dye.

To assign well names and assay names, navigate to the Plate Setup tab in the Setup section of the
software. Because only one experiment may be displayed at a time, use the buttons just underneath
the toolbar to toggle between the two experiments.

To enter a custom well name, double-click on the well or click the Assign Assay Names button on
the command panel to open the Well Information dialog box. Type an appropriate well name in the
Name field. Assign a different custom well name for each template. All wells from both
experiments that contain the same template should be given the same well name. See Using Well
Names to Designate Templates for more detailed instructions.

mEE SEEEEE
EEERRE
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If the assay that is to be used as the Normalizer was not already assigned in the appropriate wells,
then use the Normalizing Assay drop-down menu on the command panel in Plate Setup to define
which assay is the Normalizer. The text NORM will appear in that dye position for the selected wells
(below, left). For the GOI assays, type in an assay name for each target in the appropriate dye
position in the Well Information dialog box (accessed by double-clicking on the well in Plate Setup).
All wells that are detecting the same target with the same dye should have the same assay name
assigned to that dye position. The assay name you choose will be displayed in that dye position in
those wells (below, right).

Note To view the custom well names in plate view screens, be sure Show Well Names is selected
in Plate Setup.
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3. Selecting Analysis Settings

Once the appropriate well and assay names have been designated, the next step is to go to Analysis
Selection/Setup (in the Analysis section) and define the settings for analysis of the project. Because
only one experiment may be displayed at a time, use the buttons just underneath the toolbar to
toggle between the two experiments.

On the Analysis Selection/Setup screen:

1. In each experiment, select the wells and assays to be included in the analysis. Wells may be
selected using your cursor. Assays may be selected using the selection bar at the bottom of
the screen.

2. Select the data set to be analyzed from the list under Select data collection ramp/plateau.
The same ramp or plateau should be chosen from both experiments.

3. Specify if replicates will be treated individually or collectively using the Replicates menu.

4. Adjust the Analysis Term Settings and the Advanced Algorithm Settings as desired. The
dialog boxes for these settings are accessible from the buttons on the command panel. If the
amplification efficiency for any Normalizer target is different from that of any of the GOI
targets, you will need to use the Efficiency Settings tab in the Analysis Term Settings dialog
box to compensate for the difference.

Note The analysis settings selected on the Analysis Selection/Setup screen in one experiment are
automatically applied to the other experiments in the project.

See Analysis Selection and Setup for more detailed instructions on using the features on this screen.

4. Viewing Project Results

To view the project results screens, navigate to the Project Results tab in the Project section of the
software. In a Comparative Quantitation project, several project results screens are available and
these are listed in the Area to analyze menu on the command panel (see below).

‘;—‘h-— B e T L Tl Lt

Area ko analyze
armplification plots
Dissociation curve
Plate sample values
Standard curve
Felative quantity plate
Relative quantity chart
Text repork

.

i O T T B T B

R
H
e e B e A o

;

e o ot o i, T e P B

Select Relative quantity chart from the Area to analyze menu. The Relative quantity chart screen is
particularly useful for viewing the relative quantity of a GOI when the Normalizer target is on a
different plate. Each bar on the chart represents the quantity of a GOI target from a single Unknown
well/replicate relative to its quantity in the Calibrator sample.
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From the Data view type menu, select either By Assay or Consolidated. In either of these views, the
results for each assay are grouped across all experiments in the project based on assay name and the
GOl data are normalized to the designated Normalizer based on matching well names. When the
Data view type of a Relative quantity chart is set to By Experiment, the software analyzes the results
of each experiment independently and displays the data for each experiment on its own graph.
Accordingly, viewing the data By Experiment means that GOI assays are not normalized to
Normalizer assays from the other experiment. Relative quantities of Normalizer targets are not
displayed on Relative quantity charts.
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To view the well names on the X-axis of the chart, right-click on the chart, go to Label X Axis, and
select Well Name Assay. The well names will appear with the assay names in the labels of the X-
axis (see below).
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Place the cursor over any of the bars on the graph to display the exact value of the Y-axis coordinate
(i.e. the relative quantity). The box that appears lists information about that sample, such as assay
name, well name and well type. The relative quantity appears at the bottom of the box. In the figure
below, the relative quantity is 0.967.
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Note [n order for an information box to appear when the cursor is placed over a bar on the chart,
tooltips need to be enabled on the Display tab in the Preferences dialog box.
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To plot the relative quantities as a fold change, navigate to the Results tab in the Analysis section of
the software. Then, sclect Relative quantity chart from the Area to analyze menu and click on the
Show fold change check box on the command panel. Use the buttons underneath the toolbar to
toggle to the other experiments in the project that include data to be displayed as fold change. Mark
the check box on these experiments as well. Other changes to analysis options may also be made at
this time, such as hiding/displaying error bars.
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When you navigate back to Relative quantity chart in Project Results, the data will be plotted using a
base 2 logarithmic scale for the relative quantity (Y-axis).
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Maintaining the Mx3000P/Mx3005P
Instrument

Hardware Information

Replacement Parts

It is important to use only Stratagene brand replacement parts in the maintenance of the Mx3000P
and Mx3005P systems (excluding fuses).

Fuses

The Mx3000P and Mx3005P instruments use a single slow-acting fuse. The fuse housing is located
adjacent to the power cord inlet in the power entry module.

To replace the fuse, disconnect the Mx3000P or Mx3005P instrument from the power source, open
the fuse housing cover and remove the fuse holder from the power entry module. Replace the fuse
with the appropriate fuse type from the table below, and then replace the fuse holder.

Instrument Type (Voltage) Replacement Fuse
110-V 10-A, 250-V, 5x20-mm slow-acting fuse
230-V 5-A, 250-V, 5%20-mm slow-acting fuse

Warning: High voltage present. Turn off the power switch and remove the power cord from the
power entry module prior to replacing the fuse.
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Changing the Lamp

The lamp of the Mx3000P/Mx3005P system has an average life expectancy of 2000 hours.
Replacement bulb assemblies are available for purchase (Stratagene Catalog #401411).

Important: Never touch the glass portions of the quartz-tungsten halogen lamp!

The lamp is located in the excitation housing, on the left-hand side of the instrument. Before
changing the lamp, be sure to turn off the instrument. The lamp is replaced, along with the lamp
housing, as follows:

1. Remove the two screws securing the excitation housing cover panel and remove the panel.

2. Disconnect the wire connector for the lamp housing. This is located near the bottom of the
module towards the front of the instrument.

3. Loosen the thumbscrew that holds the lamp housing in the excitation module.
4. Remove the old lamp housing and lamp.

5. Insert the new lamp housing and lamp. A keyway on the lamp housing allows the housing to be
placed in its holder in only one orientation. Push the housing in as far as it will go.

6. Tighten the thumbscrew.
7. Connect the wire connector.
8. Replace the cover panel and the two cover screws.

9. After the lamp has been changed, reset the lamp timer to 0. To do this, access the Lamp Reset
and Utilities dialog box (from the Instrument menu) and click the Reset button. The Total time
will be set to 0 and the current date will be entered in the Last date reset field.

Cleaning the Instrument

Clean the exterior housing of the instrument using only mild soap and warm water on a soft cloth.
Do not use alcohol or solvent-based cleaners.

Clean the wells of the thermal block with cotton swabs and isopropyl alcohol. Ensure the block is at
room temperature before cleaning.
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Appendix

Mx3000P/Mx3005P System Troubleshooting

Observation

Suggestion

Unable to install MxPro
software

The software will be unable to install if the account that was used
to login to the PC does not have administrative rights. Login
under an account with admin rights. If the computer is on a
network, you may have to contact your IT department.

“Communication Error”
appears in software when
first connecting or
reconnecting the PC to the
instrument

Verify that the RS-232 cable between the PC and instrument is
attached. If the "Communication Error” warning persists, connect
the cable to one of the other USB ports on the PC.

“Communication Error”
appears in software

Instrument has not finished warming up. Wait for both front panel
LED’s to become steady lights and for the instrument
communication icon in the bottom right corner of the screen to
turn from red to green.

Verify that the Mx3000P/Mx3005P instrument is powered on.

Verify that the RS-232 cable between the PC and instrument is
attached. |

If a USB to serial adapter cable is being used, verity that the
driver software for the adapter cable has been installed. If the
cable has been moved to a different USB port, you may have to
use the Discover Instrument command in the Instrument menu in
the MxPro application in order for the instrument to recognize the
new COM port location.

Lamp On or other
instrument-related software
commands are not
available

Make sure the running software is not a Standalone version. If

using software installed for analysis only or if multiple copies of
the software are open, Standalone will appear in the upper left
corner of the MxPro software fitle bar.

When communication between the PC and the instrument is
established, the communication icon in the lower right corner is
green.

Software locks up or shuts
down during a run

Turn off the sleep mode for the monitor and disable the screen
saver. This can be accessed in the Microsoft Windows software
Control Panel.
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Lower LED power indicator
light never comes on

Verify that the instrument is plugged into the power source or
surge protector and that power is getting to the instrument.

Check fuse on back panel near the power cord. If fuse is burned
out, replace the fuse. See Fuses for more information.

After switching on the
instrument, the upper LED
status indicator light does
not indicate Ready status
(steadily lit)

During instrument power-up, the upper LED should remain off for
2-3 minutes while the instrument warms up. If the LED does not
light continuously after instrument warm up, reboot the instrument
(power off the instrument, wait 30 seconds, and then switch the
instrument power on). If this does not address the problem,
contact Stratagene Technical Services.

Very low amplification
signal

Low amplification signal could indicate that the lamp is starting to
fail. Check lamp, and replace if necessary. See Changing the
Lamp.

Low amplification signal could also indicate a possible problem
with the probe or the stock of dye that was used. A good
indication of this type of problem would be if the reference dye is
showing good signal but the fluorophore is not. If SYBR Green is
being used, verify the concentration. If using a new probe or a
new lot of a probe, the problem could be the fluorophore. You
can test the probe by performing a nuclease digestion to ensure it
is unquenching as expected: incubate 100 nM of probe in 25 pL
of 1x buffer with 10 U of DNase or S1 nuclease at room
temperature for 30 minutes. This should result in a fluorescence
level increase of >5000 RFU. If another probe or a stock of the
dye is available, you can also try testing that for comparison. If
amplification of the signal is seen in spite of the low fluorescence,
increasing the gain multiplier may still allow this probe to be
used. If the probe or dye stock has been stored in a way that
might have exposed it to light, low signal could also be due to
photobleaching of the fluorophore. If the samples are still
available, you can also run these on a gel to make sure you are
actually getting amplified product. If not, assay optimization or
new reagents may be necessary.

If low amplification signal only occurs intermittently and is cleared
by rebooting the instrument, it is possible that this problem could
be resolved by upgrading to the most recent revision of the MxPro
software. If you are running version 3.0 or earlier, contact

Stratagene Technical Services to obtain a software download key.
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Error message “A Lam
g p
Error has Occurred” or
I/L V4
amp Power Error

This error is generated when the enabled software detects that
there is no current flowing through the bulb. Lack of current could
simply indicate that the bulb has failed or it could indicate a more
serious electrical problem that requires repair. If changing the
bulb does not resolve this error, contact Stratagene Technical
Services.

Error message “A Power
Supply Error has
Occurred”

It is possible that this error can be resolved by upgrading to the
most recent revision of the MxPro software. If you are running
version 3.0 or earlier, contact Stratagene Technical Services to
obtain a software download key. If you are already running
version 3.2 or later, contact Stratagene Technical Services for
further troubleshooting.

Sudden amplification
signal loss or downward
drift during run

Check lamp, replace if necessary. With an Mx3000P system,
unfiltered light can be seen coming through the read head
whenever the lamp is on. If no light is seen, or if it looks very dim
or yellowish, it could be that the bulb has failed or is failing.

With an Mx3005P system, the light path will be blocked at any
time when a scan is not in progress, so the only way to check the
bulb would be to remove it from the instrument for direct
inspection. The bulb filament will normally appear as a tight silver
spiral. A bulb that appears blackened, deformed, or broken
should be replaced. See Changing the Lamp.

Signal fluctuates during run

Check lamp, replace if necessary. See Changing the Lamp.

Verify that the fluorescence signal is below the recommended
maximum of 35000. If necessary, adjust the Filter Gain Settings to
bring the signal into the recommended range.

Unexpected results in one
sample

Check the sample container for contaminating material. Clean
the block as outlined in the section Maintaining the
Mx3000P/Mx3005P Instrument.

Check optical clarity of sample container cap. Also check to
make sure the liquid inside that sample tube did not evaporate
during the run, which would indicate a vapor leak in that
particular sample. Vapor leaks can occur if the sample was not
sealed properly or incorrect plasticware was used.

Decreased volume in
sample containers at end
of run

Sample containers are not vapor tight. Ensure caps are tightly
sealed and containers are not malformed. Also ensure that
proper plasticware was used.
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No amplification plots are
visible in the Results screen

This could occur if the wrong data collection point was assigned
to the amplification plots (e.g. the dissociation curve collection
point). Reset the data collection point for the amplification plots
on the Analysis Selection/Setup screen.

A lack of amplification plots would also occur if no data
collection point was set on the Thermal Profile Setup screen.
Without a data collection point, no data is collected and analysis
is impossible.

You will also not see any amplification plots if you selected dRn
data when a reference dye was not defined for the experiment. In
this case, there will normally be an error message under the plot
stating “None of the wells selected have a reference dye
selected.” If you set the Fluorescence to dR, the amplification
plots will be visible.

Software font difficult to
read/Poor resolution of
text/Images missing

Microsoft Windows software display settings are incorrect.
Required minimum settings are 16 bit high color and 1024x768
resolution. Do not set the DPI higher than 96.

Chart printing is low quality

Check the status of the High resolution chart printing option on the
Print Page Setup dialog box. Chart printing using most printers
will be enhanced by selecting the High resolution chart printing
option. Limitations of certain printer drivers cause
incompatibilities with this setting; try clearing the High resolution
chart printing check box.

When the data are
exported to Excel, the
charts do not look correct,
do not appear, or the data
numbers are much higher
than they should be

These errors can result if the software was accidentally setup to
export data to Excel using the incorrect format for the decimal
symbol. In North America, the decimal place holder should be a
period (.) while in Europe, it is normally a comma (,). Click
Options > Preferences on the toolbar to open the Preferences
dialog box. Make sure the “Export decimal using” selection is set
to the correct format to match what your copy of Microsoft Office
is using.

Peaks in dissociation curve
are very wide

Make sure the Moving Average setting has not been set to more
than 3 averaging points (see the Analysis Term Settings dialog box
under the Smoothing tab).

If the Moving Average setting is not the cause of the wide peak, it
could be that multiple products are being formed. You may need

to optimize the primers or the reaction conditions.
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Difficulty in setting When running samples with a broad dynamic range, use the
baseline/baseline correctedladaptive baseline algorithm. If amplification curves still look
amplification plots do not |abnormal, it may be necessary to manually set the baseline
appear flat in region prior |ranges. Baseline ranges may be adjusted in the Analysis Term

to amplification. Settings dialog box under the Baseline Correction tab. The best
way to determine a baseline range is to view the raw
amplification plot for each curve (the R fluorescence data) and
then set the baseline start and end cycles to span only that region
of the curve that is flat (i.e. start the range after any initial tailing
and end it before the signal shifts due to amplification).

Signal fluctuations in Use of the moving average algorithm can help correct for the
amplification plots noise if it is not too extreme. Noise can result if the raw signal
level is near saturation (>45,000 RFU) or near background
(<3000 RFU). In cases where the signal level is running too high,
you can reduce the gain multiplier setting or reduce the
concentration of dye/probe used. Low signal levels can indicate
the bulb is starting to fail, or indicate a problem with the
probe/dye that is used.

Other possible sources of signal noise include environmental
factors such as vibration of the bench from other instruments,
direct sunlight falling on the back of the instrument, or
fluctuations in the line power. These problems can normally be
resolved by relocating the instrument to a different bench in the
lab or, for the case of line power problems, by connecting the
instrument to a Power Conditioner or UPS. An Mx3000P or
Mx3005P system requires at least 1000 VA of power, so any
power conditioner or UPS used must be rated to deliver at least
this level of power.

Low increase in The probe or beacon is not binding the target efficiently. Lower
fluorescence with cycling  [the annealing temperature and verify the melting temperature.

Target PCR product is too long, redesign primers to yield a PCR
product <150 bp in length.

Magnesium concentration is too low; run a titration to optimize
concentration.

Insufficient or non-specific product is being formed. Verify product
formation through gel electrophoresis.
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Ct value reported for NTC
(no-target control) sample
is less than the total
number of cycles but the
amplification plot curve is
horizontal

Examine variation in fluorescence intensity during the run. Review
amplification plot and adjust the threshold accordingly.

Increase in fluorescence in
control reactions without
template

The reaction has been contaminated.

Excess condensation in
reaction tubes

When using single tubes or strip tubes, install the Perfect Fit frame
on the thermal block to optimize contact between the sample
tubes and the heated lid.
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Getting Support for the Mx3000P/Mx3005P QPCR

System

Email: techservices@agilent.com
gpcr@agilent.com
World Wide Web: www.stratagene.com

United States and Canada

Stratagene Products Division
11011 North Torrey Pines Road

La Jolla, CA 92037

USA

Telephone: (858) 373-6300
Order Toll Free: (800) 424-5444

Technical Services: (800) 894-1304

Europe

Location Telephone Fax Technical Services

Austria 0800 292 499 0800 292 496 0800 292 498

Belgium 00800 7000 7000 00800 7001 7001 00800 7400 7400
0800 15775 0800 15740 0800 15720

France 00800 7000 7000 00800 7001 7001 00800 7400 7400
0800 919 288 0800 919 287 0800 919 289

Germany 00800 7000 7000 00800 7001 7001 00800 7400 7400
0800 182 8232 0800 182 8231 0800 182 8234

Netherlands

00800 7000 7000

00800 7001 7001

00800 7400 7400

0800 023 0446

+31(0)20 312 5700

0800 023 0448

Switzerland

00800 7000 7000

00800 7001 7001

00800 7400 7400

0800 563 080 0800 563 082 0800 563 081
United Kingdom 00800 7000 7000 00800 7001 7001 00800 7400 7400
0800 917 3282 0800 917 3283 0800 917 3281

Japan Technical Services

Telephone: 3-5821-8076
Email: jtech@agilent.com

All Other Countries

Please contact your local distributor. A complete list of distributors is available at

www.stratagene.com.
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QPCR Glossary
Experiment Type and QPCR Detection Chemistry Terms

Real-Time Experiments: Experiments that monitor and report the accumulation of PCR product, as
detected by increased fluorescence, during thermal cycling. This allows data collection during the
early exponential phase of PCR so that results may be calculated from Ct values.

Plate-Read Experiments: A one-time fluorescence reading taken on a plate. Experiments can be
performed including pre- and post- thermal cycling readings in the same experiment. Results are
evaluated as + or —.

Quantitative PCR Experiment Type: Experiments of this type typically use a standard curve to
quantitate the amount of target present in an Unknown sample with high accuracy using a
fluorescence-labeled probe for detection. A series of Standard samples, containing dilutions of a
known amount of target, are amplified to generate a curve that relates the initial quantity of the
specific target to the Ct. The standard curve is then used to derive the initial template quantity in
Unknown wells based on their Ct values. This method is sometimes referred to as absolute
quantitation or as standard-curve quantitation in the literature. This experiment type is also useful
for primer/probe optimization experiments in the absence of a standard curve.

Comparative Quantitation Experiment Type: This experiment type is a form of relative quantitation,
comparing the levels of a target gene in test samples (referred to as Unknowns) relative to a sample
of reference (referred to as the Calibrator). For example, the Calibrator sample might contain RNA
from untreated cells, while the Unknowns might contain RNA from cells treated with different
agents of interest. This experiment type provides an efficient method for comparing levels of RNA
or DNA across samples when information about the absolute amounts of target in any sample is not
required. This method is used for establishing relative quantitation without the need for repeatedly
performing a dilution series standard curve.

SYBR Green Experiment Type: Experiments of this type typically use a standard curve to quantitate
the amount of target present in an Unknown sample using SYBR Green I dye for detection. This
experiment type is also useful for SYBR Green assay optimization experiments in the absence of a
standard curve. The thermal profile includes a dissociation curve, used to discriminate between
specific and non-specific PCR products.

EvaGreen Experiment Type: Experiments of this type typically use a standard curve to quantitate the
amount of target present in an Unknown sample using EvaGreen dye for detection. This experiment
type is also useful for EvaGreen assay optimization experiments in the absence of a standard curve.
The thermal profile includes a dissociation curve, used to discriminate between specific and non-
specific PCR products.

Allele Discrimination/SNP's Real Time Experiment Type: .This experiment type uses fluorescence-
labeled probes to determine the allelic composition of DNA samples. Two fluorogenic probes,
labeled with two spectrally distinct dyes, are used to discriminate between two different alleles that
may differ by as little as a single nucleotide. The presence or absence of a given allele is based on
the Ct value determined for the allele-specific probe.
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Molecular Beacon Melting Curve Experiment Type: This experiment type analyzes the melting
characteristics of a molecular beacon for the determination of the experimental melting temperature
(Tm) and optimal annealing temperature for subsequent PCR experiments. Melting curves are
typically performed with the molecular beacon alone and in the presence of both perfectly-matched
and mismatched oligonucleotide targets in order to determine the temperature that exhibits the best
discrimination.

Plate Read/Allele Discrimination Experiment Type: This experiment type is used both for general
plate-reading tasks and for allele discrimination assays with endpoint detection. In both cases,
samples may be called as positive or negative for the presence of a specific sequence based on
whether the endpoint fluorescence readings meet user-defined statistical criteria.

Quantitative Plate Read: This experiment type uses a standard curve to estimate the amount of target
present in an Unknown sample using a fluorescence-labeled probe for detection. A series of
Standard samples, containing dilutions of a known amount of target, are included in the experiment
to generate a curve that relates the quantity of the specific target to the final fluorescence reading.
The standard curve is then used to estimate the template quantity in Unknown wells based on their
fluorescence readings.

Reference Dye: Passive dye used for normalization of the fluorescence signal of the reporter
fluorophore. The reference dye fluoresces at a constant level during the reaction.

Reporter Dye: Fluorescent dye that increases in fluorescence signal as the amount of PCR product
increases.

Normalizer: Available only in Comparative Quantitation to designate the dye corresponding to the
target used for normalization of the fluorescence signal across samples.

Molecular Beacon Probes: Hairpin-shaped fluorescence-labeled probes that can be used to monitor
PCR product formation either during or after the amplification process. The free probe will maintain
its hairpin structure, which causes the quenching of the fluorophore. In the bound form the
fluorophore is separated from the quencher and is thereby able to fluoresce.

FRET Chemistry (Fluorescence Resonance Energy Transfer): The excitation of a donor fluorescent dye
is transferred to a receptor dye, leading to the fluorescence of the acceptor dye instead of the donor
dye. The transfer is possible only if the two dyes are in close proximity.

TagMan Probes: linear FRET fluorescence-labeled probes that can be used to monitor PCR product
formation either during or after the amplification process. As the DNA polymerase extends the
upstream primer and encounters the downstream probe, the exonuclease activity of the polymerase
cleaves the probe. In this event, the reporter fluorophore is released into the reaction solution and is
able to fluoresce.

Quencher: a moiety that absorbs the energy of the reporter dye in its excited state. The quencher can
emit its own fluorescence signal (TAMRA) or emit no fluorescence signal (DABCYL, BHQ).
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Well-Types

Unknown: Contains a complete reaction mixture including a test template that contains an unknown
amount of the specific target.

Buffer: Contains only buffer, used to monitor the background fluorescence attributable to the buffer.
NAC: No amplification control; contains all reaction components except DNA polymerase.

NPC: No probe control; contains all reaction components except the fluorescence-labeled probe.
NTC: No template control; contains all reaction components except the template nucleic acid.

Standard: Contains a complete reaction mixture including a known concentration of target nucleic
acid. Used to generate a standard curve, which is then used to relate the threshold cycle (Ct) to
initial template quantity in Unknown wells.

No RT: No reverse transcriptase control; contains all QRT-PCR reaction components except reverse
transcriptase.

Negative Control: Contains all reaction components except the template or target sequence detected
with the specified dye. Negative control well types available correspond to the dyes defined in
Optics Configuration. In allele discrimination experiments, Negative Control wells are used in
combination with NTC wells to calculate positive and negative calls.

Positive Control: Contains all reaction components including template known to be positive for the
target sequence that is detected with the specified dye. Positive control well types available
correspond to the dyes defined in Optics Configuration. Typically used in allele discrimination
experiments to validate the reaction mixture.

Calibrator: Available only in Comparative Quantitation as the reference sample to which Unknowns
are compared. Contains a complete reaction mixture including a characterized target. The level of a
gene of interest in the Calibrator wells is set to 1.0 for comparison to the relative quantities

in Unknown samples.

MBO: Available only in Molecular Beacon Melting Curve experiments. Sample type that contains the
molecular beacon plus an oligonucleotide corresponding to its perfectly matched target.

MB: Available only in Molecular Beacon Melting Curve experiments. Sample type that contains the
molecular beacon only (in the absence of target).

MBMO: Available only in Molecular Beacon Melting Curve experiments. Sample type that contains
the molecular beacon plus an oligonucleotide corresponding to a target with a single-base
mismatch.
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Analysis Terms

Standard Curve: The Standard Curve is a plot of the initial template quantity added to standard
wells on the X-axis, versus the Ct (threshold cycle) on the Y-axis. A best-fit curve is displayed for
each dye with data collected in Standard wells.

Amplification Plot: The Amplification Plots view shows a plot of cycles versus fluorescence for each
plateau on which data are gathered.

Dual Color Scatter Plot: The Dual Color Scatter Plot view is used to compare the amplification
properties of two different targets (represented by two different dyes) in the same well. Each plotted
point represents the coordinates of either the fluorescence values or threshold cycle (Ct) values for
the two dyes in a single well.

Initial Template Quantity: Provides interpolated quantities of template added to Unknown wells
before thermal cycling. The quantities are interpolated from a standard curve based on the
calculated Ct values determined for the known quantities of template in the Standard wells.

Baseline Correction: For each well and each path the raw fluorescence data are fit over the specified
range of cycles using a linear least mean squares algorithm to produce a baseline.

The value of the baseline function is calculated for every cycle and subtracted from the raw
fluorescence to produce the baseline corrected fluorescence (dR).

Threshold Cycle (Ct): The cycle at which fluorescence is determined to be statistically significant
above background signal contributed by the fluorescently labeled oligonucleotides within the PCR
reaction. The threshold cycle is inversely proportional to the log of the initial copy number.

Background Cycle Range: Specifies the range of cycles of fluorescence data the software uses to
calculate the background noise level when using the Background-based threshold algorithm to set
the threshold fluorescence. The region specified is typically in the cycle range before exponential
amplification occurs. The standard deviation of the raw fluorescence for the specified cycles is
calculated and is multiplied by the constant Sigma multiplier for threshold fluorescence.

Replicates: Allows specifying sets of replicated wells as the basis for the software to average results
from those wells when the Treat Collectively setting is used. (Selecting Treat Individually in the
Analysis Selection/Setup screen will cause the program to analyze each well independent of any
replicate definitions.)

Collective Replicate Treatment: Will cause the program to analyze all wells with the same replicate
symbol as a group, effectively treating the measurements as all coming from the same well.

R squared: The RSq value is an indication of the fit of the standard curve to the standard data points
plotted. The value will always be between 0 and 1. The closer the value is to 1, the better the fit of
the line.
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Sigma: Measurement of the variability (standard deviation) of the fluorescence measured from all
wells and more than one cycle. Typically its value is determined from the first few cycles, before
the PCR reaction starts to affect the measurement. The Sigma multiplier is a user-defined number
that is used to multiply by sigma to create a threshold value for determination of Ct.

p-value: The probability that the mean of one set of sample data is different than the mean of
another set of sample data. The first set of sample data is always the control wells in the analysis
selection. When replicates are being treated individually, the second set of sample data consists of a
single well (usually an Unknown well). When replicates are being treated collectively, the second
set of sample data consists of all of the replicates. If the p-value exceeds the user-specified
confidence level, the well/dye is given a (+) call, whereas if the p-value does not exceed the user-
specified confidence level, the well/dye is given a (—) call.

Confidence Level: The user-defined confidence level for calls is the statistical probability required
before the algorithm will call amplification occurrence in a well. The default is 99%.

Multicomponent: A term used for distinguishing the contribution that each dye and the background
makes to the total fluorescence spectra detected.
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Fluorescence Data Terms

R: fluorescence reading in arbitrary units

dR: baseline subtracted fluorescence reading

Rn: fluorescence reading normalized to the reference dye

dRn: baseline subtracted fluorescence reading normalized to the reference dye
R Last: the final fluorescence reading in a real-time experiment

dR Last: the final fluorescence reading minus the initial fluorescence reading in a real-time
experiment

Rn Last: the final fluorescence normalized to a reference dye in a real-time experiment

dRn Last: the normalized final fluorescence reading minus the normalized first fluorescence reading
in a real-time experiment

R Last/R First: the final fluorescence reading divided by the initial fluorescence reading in a real-time
experiment

Rpre: initial fluorescence reading in a plate-read experiment
Rpost: final fluorescence reading in a plate-read experiment

Rn, pre: fluorescence before thermal cycling normalized to the reference dye in a plate-read
experiment

Rn, post: fluorescence after thermal cycling normalized to the reference dye in a plate-read
experiment

Rpost-Rpre: the total change in fluorescence in a plate-read experiment
Rn, post-Rn, pre: the total change in normalized fluorescence in a plate-read experiment

Rpost/Rpre: the final fluorescence reading divided by the initial fluorescence reading in a plate-read
experiment
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Selected QPCR Links
Stratagene Webpages

www.stratagene.com/realtime

WWW.stratagene.com/gpcr

Other Websites

http://www.pitt.edu/~rsup/oligocalc.html

http://searchlauncher.bcm.tmc.edu/

http://www.ncbi.nlm.nih.gov/blast/
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Trademark Information

Corning® is a registered trademark of Corning, Inc.
EvaGreen® is a registered trademark of Biotium.

Excel®, Microsoft®, Outlook®, PowerPoint® and Windows® are registered trademarks of
Microsoft Corporation.

SYBR® is a registered trademark of Molecular Probes, Inc.

TagMan® is a registered trademark of Roche Molecular Systems, Inc.
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