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Installing R-integration Package

m Download from Agilent web site.

http://www.chem.agilent.com/scripts/generic.asp?lpage=34733
&indcol=Y&prodcol=Y

m It contains R2.1.0 with libraries, and
sample programs.
The latest version of R is 2.1.1. (2005 Sep.)

m We provide it rather as examples of R
implementation than standard function
of GeneSpring GX.
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2. Load data from GS
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A Simple Program to Get Familiar with R

m Create “OpenRGUI.R” and save in the
GeneSpring GX data directory.

#Prepare GeneSpring environment

Tibrary(utils)
Tibrary(GeneSpring)

#Read the Experiment

gs.int <- GSload.int(Q)
gs.exp <- GSload.exp(Q Z;;7
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Add New EPI Program to GeneSpring GX
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New EPI Program 1

% Edit External Proeram

Program Name: |Send Experimnt. Lo R GUI

—— E 1. Name: “Send Experiment to R GUI”

"F'mgram Executab

@ Edernal Program (~ Java Class £ HTTP ‘ t 2 Select “Externa]_ Program”
Comrmand Line: |85-exe0_R_RL-bat QeenUL. R Browse 3. Input “G’S_exec_R_G'UI.bat OpenRGUI.R”

Ingts | outputs | Delimiters | Arguments |
Input fram to External Program

Add Input Experiment Candition Statistics L 4. Push “Add Input” button
Remove Input

Edit Input 8 Choose Type of Tnput to External Proeram

Choose npuType Values Incluged n gt
™ Debug Input  Gens List Nomnalzod valuss  Control Valuss Rawvalues.
ebug Inpf  Gene ListWith Numbers

s e I A
 oan Name
¥ Only send genes in selected list oereth

@ s sl L - . .
oot 5. Select “Experiment Data”

 GeneTree

I Standard Oeviston I~ Standard Devistion [~ Standard Deviaton
 Classitcation
GeED I Wbt o Sarmpiee. I~ Numeet of &amplee. [ Numaer ofSarmp!

6. Click “OK” then “Save” ) o« | o oo
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New EPI Program 2

% Edit External Proeram

Program Name: |Send Experimnt. Lo R GUI

= 1. Name: “Send Cond Stats to R GUTI”

"F'mgram Executab

@ Edernal Program (~ Java Class £ HTTP ‘ t 2 Select “Externa]_ Program”
Comrmand Line: |85-exe0_R_RL-bat QeenUL. R Browse 3. Input “G’S_exec_R_G'UI.bat OpenRGUI.R”

Ingts | outputs | Delimiters | Arguments |
Input fram to External Program

Add Input Experiment Condition Statistics
Remove Input
r&. Select “Experiment Condition Statistics” == = =

~ o -and-check all boxes )

4, Push “Add Input” button

% inimum % Minimum 2 Mrimum

c % Waimum % Wamum % Wadmum

Save | Cancel| Help OEEL TN UG ¥ StndordEror ¥ StandardEmor ¥ Standard Error

 Gena Tree

3 @

 Classifcation

e % Nombercrampies 7 Nomber o Samples ¥ il o Saies)

6. Click “OK” then “Save” ok _|_omen | srousarys
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Run The New EPI Programs

Full GeneSpring Affymetrix HuGene FL Genes - all genes.

(@ DifferentialExpression-SAM w plots - 100
- Bxtract 63M files 5.0)
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=& Load Classification From File i
i el ; = — &
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-8 Open e n Notepan B 14
*@ Qvalue =
Th d EPI e located v 0 N
[43 lPr 5. 2 1.0}
ExternalPrograms
Click one to run the EP ‘program. 7l
1-£ 5ave Gene Listwith Numbers To File
o
£, Save Gene Tree To File
8
G Send Cond Stats to R GUI cont-s2.6¢ con2-s204 dmd2.s2 asg2.s21 0.4
Send Experiment to PathwayAssist ——on narma—— ——dmd diseased—— “——asg diseased—" 0.
& Send Experiment o R GUI
Gene List:  all genes (7129) 0.1
o
These EPI progr ms opens R GUI window. Lo T

Gene List (or all genes) and Interpretatlon to create R object.
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Automatically Opens R GUI Window

5.2 Comnpisht 2005, The B Founation (o St isical Gorout ins
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R GUI Japanese environment

1. Open “Rgui Configuration Editor” by selecting “f@fE > GUIFUI7L2R”

Single or multple windows @ Mpl O 501 MDI toalbar MDI statusbar

2 . Ch ange F ont t 0 “MS G othié”vu\llple windows ) single window

Fort  |ENETES v | [ TrueType only size style
Console rows columns Initial left El top El

sst aptions{width) on resizs? bulfer bytes  [E000 lnes [3000
Pager rows columns

Graphics windows: inital left top D

Console and Pager Colowrs

Background Oukput ezt User input Titles in pager

wheatd = Navajowhited  ~ Emi\ea Py DarkOichidd _ ~

T 3. Save to [R directory]¥etc¥Rconsole
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Basics of GeneSpring objects in R

m Type “help(GSint)” and return to see
help of GeneSpring interpretation object.

You'll see what kind data is available from a GSint object.

m Try these helps

help(GSint),

help(GSload.exp), help(GSload.int)
help(GSsave.exp), help(GSsave.genelist)
help(GSint2BC), help(BC2GSint)
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Run “"Send Expriment to R GUI”
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2. Click on “Send Experiment to R GUI” under ExternalPrograms folder.
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Inside of gs.exp 1

s normalized values.
ese values, type gs.exp@a.nor

Iis empty.

£5.8XP

GeneSpring Expression Interpretalion set (GSint)

“Muscular Dystrophies” (slot: expMame)

with 10 zenes (slot: nzenes),

B Conditions/sanples (slot: numConditions)

and & experimental parameters (slot: expparam].

#wailable expression data slots:
a.nor  (Normalized expression values).

> gs.expBa.nor

3 4 5 8
1 1.384835e+01 1.284564e+01 1.0063529 0.9936472 2.085376e+01 1.204419e+01
(IR . ¢ 1.502688e+0]1 1.EG3302e+01 0.706578 1.0288621 1.673575e+01 1.764G18at0]
% 4.55E2EBet00 5.770394e+00 0.G446832 1.1553167 9.323606=+00 6.306924s+00
4 B.699141e+00 1.005374e+01 07567968 1.2432032 2.231935e+401 1.732566e+01
51 194406e+01 1.141790e+01 0.6182818 1.1867182 9.252718e+00 7.025358e+0]
G 7.892926e+00 7.374499e400 1.0046107 0.3953895 B.753110a+400 5.336187a+00
7 3.204820e-05 3.461205e-05 1.1257318 0.8742661 9.6979432-02 3.101438e-05
B 3.185413-05 5.469834e-02 0.7487918 1.2632088 2.6839860-06 5.083303e-05
9 2.228753a-05 1.827719e-01 0.7650927 1.2143075 2.5314800-05 2.154322a-05
wuls.ssawm—ua 1.286001e-05 0.3738647 1.0261353 1.385777e-05 2.080826e-02
>
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Run “Send Cond Stats to R GUI"”

File Edi View Bxperiments Colombar Filering Tools Amnotations Window  Help
=4 Gene Lists. u 1003
&+ giological 5.
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%1 all genes
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Click on “Send Cond Stats to R GUI” under ExternalPrograms folder.
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Inside of gs.exp 2

20 R 0 M=) EAI Ay et

clea) mlalc) ) 8]

This time, not only avarage of normalized value
but also all other type of values are available.

It may be hard to extract values that users exactly want.
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Inside of gs.int

xtracted more easily

.ctr, @a.raw
sd.ctr, @sd.raw
se.ctr, @se.raw

T8I s et TK2IBSatT  UZISEESat’ 00078 at”
© H003397STat” “K9EEDT at”

ditions

es
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Summary of loading data from GS

m Sending “Experiment” from GS

Normalized data of selected genes can be extracted.

gs.exp <- GSload.exp(Q)
gs.exp@a.nor

m Sending “Condition Statistics” form GS

Various kind of data of selected genes can be extracted.

gs.int <- GSload.int()
gs.int@a.nor
gs.int@a.raw
gs.int@sd.nor
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3. Return data to GS

GeneSpring GX EPI Programming
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Save Gene List

mGSsave.genelist(genelist)

Argument: genelist would be
- simple list or vector of gene names or data.frames.

- To save a gene list with associated numbers, only data.frame.

mExample (CV filter)

genelist <- data.frame (genes = gs.int@genenames, pass = as.numeric(CV))

GSsave.genelist(genelist)
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Save Experiment

m “GSsave.exp(interpretation)”

Argument: interpretation would be

Gene Spring interpretation object (GSint class)

m Example (Z score normalization)

newGSint <- GSint(a.nor=a.nor.new, expName="Z score experiment",
expparam=gs.int@expparam, genenames=gs.int@genenames)

GSsave.exp(newGSint)
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4. Create New
Programs Using
Existing Programs
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Find Synchronized Genes

m Extracts genes which has similar
expression pattern in two groups of
conditions using R correlation function.
(e.g. similar time course pattern in
different dose.) T ———

mmmmmmmmm

s GeneSpring GX EPI Programming
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Use cv_filter.R as template

m Make a copy “cv_filter.R” in the data
directory and name
“Find_Synchronized_Genes_by_Correlati
on.R.”

m Then modify notes and code between
“gs.int<-GSload.int()” and
“GSsave.genelist(genelist)”

P . . GeneSpring GX EPI Programming
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Install these sample programs

m Drag and Drop
“FindSynchronizedGenes.zip” onto
GeneSpring GX window.

m Open
“Find_Synchronized_Genes_by_Correlati
on.R” and
“Find_Synchronized_Genes_by_Fold.R”
to see the modifications.
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5. Bioconductor
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What is Bioconductor?

m Bioconductor (http://www.bioconductor.org/) is an open
source and open development software project for the
analysis and comprehension of genomic data.

m Bioconductor is primarily based on the R programming
language. There are two releases of Bioconductor every
year. In addition there are a large number of meta-data
packages available. They are mainly, but not solely
oriented towards different types of microarrays.

] * Quated from the Bioconductor’s web site.
(http://www.bioconductor.org/whatisit)
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Search Current Installed Package

m Get a list of current installed packages.
library()

m Get a list of current loaded packages.
search()

m Load a package.
Tibrary(NameofLibrary)

®m GeneSpring R-integration package
includes some of Bioconductor’s.
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Install Bioconductor Packages

m Open R GUI and select “select download
site” under “Package” menu.

m Select “Bioconductor.”
m Select “Install Package.”

m Select a package you’d want to install
and click “OK.”
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Load a Library

m After installing a library, file is saved on
local computer. BUT the library is not
loaded automatically.

m Load the library by command like,
Tibrary(aCGH)

m To see “help” of a library, command like,
Tibrary(help=aCGH)
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m Bioinformatics And Computational Biology Solutions Using
R And Bioconductor. (Statistics for Biology & Health)
Springer-Verlag ; ISBN: 0387251464 ; (2005/09)

= Bioconductor Mailing list
http://www.bioconductor.org/docs/mailList.html
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