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l. BACKGROUND

Interferon-gamma(IFN-y, also known as type Il interferon) is an important
immunoregulatory cytokine that was originally identified through its anti-viral activity (1, 2).
It plays key roles in host defense by exerting antiviral, antiproliferative, and
immunoregulatory activities (3, 4). On many cell types, IFN-y induces the production of
cytokines and upregulates the expression of various membrane proteins including class |
and Il MHC antigens, Fc receptors, leukocyte adhesion molecules, and B7 family
antigens. IFN-y is a potent activator of macrophage effector functions. It directs the
synthesis, class switching, and secretion of immunoglobulins by B cells. IFN-y also
influences T-helper cell phenotype development by inhibiting Th2 differentiation and
stimulating Thl development (3, 4). IFN-y plays a central role in the progression of
inflammatory diseases such as autoimmunity and atherosclerosis (5, 6).

Biologically active IFN-y consists of a noncovalently linked homodimer of 20-25 kDa
variably glycosylated subunits (7). Mature mouse IFN-y shares 86% amino acid (aa)
sequence identity with rat IFN-y and 38-44% aa identity with bovine, canine, cotton rat,
equine, feline, human, porcine, and rhesus IFN-y. IFN-y dimers bind to transmembrane
IFN-y RI (alpha subunits) which then interact with transmembrane IFN-y RIl (beta
subunits) to form the functional receptor complex of two a and two B subunits (8, 9).
Inclusion of IFN-y RIl in the receptor complex increases the ligand binding affinity as well
as the efficiency of signal transduction (9, 10). Whereas the a-chain is expressed
constitutively on many cell types, the cellular regulation of the 3-chain correlates with an
IFN-y responsive state and is tightly regulated (8).

IFN-y is produced by a number of cell types under inflammatory conditions, including
dendritic epidermal/yd T cells (11), keratinocytes (12), peripheral blood yd T cells (13),
mast cells (14), neurons (15), CD8* T cells (16), macrophages (17), B cells (18),
neutrophils (19), NK cells (20), CD4* T cells (21), and testicular spermatids (22).

1. OVERVIEW
A. PRINCIPLE OF THE ASSAY

This assay employs the quantitative sandwich enzyme immunoassay technique.
Monoclonal antibody specific for mouse IFN-y has been pre-coated onto a microplate.
Standards and samples are pipetted into the wells and any mouse IFN-y present is
bound by the immobilized antibody. After washing away any unbound substances, an
enzyme-linked polyclonal antibody specific for mouse IFN-y is added to the wells.
Following a wash to remove any unbound antibody-enzyme reagent, a substrate solution
is added to the wells and color develops in proportion to the amount of mouse IFN-y
bound in the initial step. The color development is stopped and the intensity of the color
is measured.
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B. LIMITATIONS OF THE PROCEDURE
® FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC
PROCEDURES.

The kit should not be used beyond the expiration date on the kit label.

Do not mix or substitute reagents with those from other lots or sources.

® |f samples generate values higher than the highest standard, dilute the samples
with Diluent 1x and repeat the assay.

® Any variation in operator, pipetting technique, washing technique, incubation time

or temperature, and kit age can cause variation in binding.

IIl.  ADVANTAGES

A. PRECISION
Intra-assay Precision (Precision within an assay)

Two samples were tested twenty times on one plate to assess intra-assay precision.
Inter-assay Precision (Precision between assays)

Three samples were tested in twenty separate assays to assess inter-assay precision.

Intra-assay o
Precision Inter-assay Precision
Sample 1 2 1 2 3
n 20 20 20 20 20
Mean (pg/mL) 22.9 345 25.3 128 344
Standard Deviation 1.0 9.9 3.8 11.2 39.7
CV% 4.4 2.9 15.2 8.8 11.5

B. RECOVERY

The recovery of mouse IFN-y spiked to different levels in cell culture media was
evaluated. The recovery ranged from 89-110% with an average of 96%.

C. SENSITIVITY
The minimum detectable dose (MDD) of mouse IFN-y is typically less than 2.1 pg/mL.

The MDD was determined by adding two standard deviations to the mean optical density
value of twenty zero standard replicates and calculating the corresponding concentration.

D. CALIBRATION
This immunoassay is calibrated against highly purified E. coli-expressed recombinant
mouse IFN-y produced at R&D Systems.

E. LINEARITY

To assess the linearity of the assay, six cell culture media samples were spiked with high
concentrations of mouse IFN-y and diluted with Diluent 1x to produce samples with
values within the dynamic range of the assay.
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Dilution Average % of Expected Range (%)

1:2 105 103 - 117
1:4 109 107 - 112
1:8 105 100 - 110
1:16 101 93- 107

F. SAMPLE VALUES

Cell Culture Supernates - Two spleen organ tissues from a mouse were homogenized and
seeded in 100 mL of RPMI1640 supplemented with 10% fetal bovine serum, 2 mM L-
glutamine, 100 U/mL penicillin,100 g/mL streptomycin sulfate, and 10 pg/mL Con Afor 2 days. The
cell culture supernate was assayed for mouse IFN-y and measured 3248 pg/mL. Mouse
thymoma cells (EL-4, 2x10° cells/mL) were cultured in DMEM plus 10% Horse Serum and
stimulated with 10 ug/mL PHA and 10 ng/mL PMA for 4 days.The cell culture supernate was
assayed for mouse IFN-y and measured 51 pg/mL.

CTLL-2 cells (5x10* cells/mL) were cultured for 3 days in RPMI plus 10% FBS, 2 mM L-
glutamine, 10 ng/mL rmiL-2, 50 mM 2-mercaptoethanol and stimulated with 2.5 ng/mL LPS, and
100 ng/mL rmGM-CSF. Unstimulated is 95 pg/mL and stimulated is 306 pg/mL.

G. SPECIFICITY

This assay recognizes both natural and recombinant mouse IFN-y. The following factors
were prepared at 50 ng/mL and assayed for cross-reactivity. Preparations of the following
factors at 50 ng/mL in a mid-range recombinant mouse IFN-y control were assayed for
interference. No significant cross-reactivity or interference was observed.

Recombinant mouse:
IL-10 IFN-y R1
IFN-y R2 IFN-kappa

V. EXPERIMENT

EXAMPLE STANDARD
The standard curve is provided for demonstration only. A standard curve should be
generated for each set of samples assayed.

CELL CULTURE SUPERNATE ASSAY (pg/mL) 0.D. Average Corrected
0 0.042 0.042 -
e 0.043
9.4 0.077 0.077 0.035
" 0.077
> . ’ 18.8 0.113 0.112 0.070
% 0.112
3 ",./--'f 375 0.183 0.184 0.142
B W 0.186
2 e 75 0327 0328 0.286
o o - 0329
o ’ 150 0.580 0.587 0.545
0.594
300 1.130 1.127 1.085
0.01
1 10 100 1000 1.124
600 2.020 2.031 1.989
Mouse IFN-y Concentration (pg/mL) 2.042
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V. KIT COMPONENTS AND STORAGE
A. MATERIALS PROVIDED

Parts Description Size
Mouse IFN-y 96 well polystyrene microplate (12 strips of 8 wells) 1 plate
Microplate coated with monoclonal antibody against mouse IFN-y
Mouse IFN-y 21mL/vial of a polyclonal antibody against mouse IFN-y 1 vial
Conjugate conjugated to horseradish peroxidase with preservatives
Mouse IFN-y Recombinant mouse IFN-y in a buffered protein base 2 vial
Standard with preservatives; lyophilized.

Calibrator Diluent 21 mL/vial of a 5x concentrated buffered protein base 1 vial
RD5P(5x) with preservatives. For cell culture supernate samples.
Wash Buffer 21 mL/vial of a 25% concentrated solution of buffered 1 vial
Concentrate (25x) surfactant with preservatives.
Color Reagent A 12.5 mL/vial of stabilized hydrogen peroxide. 1 vial
12.5 mL/vial of stabilized chromogen 1 vial

Color Reagent B (tetramethylbenzidine)

. 23 mL/vial of diluted hydrochloric acid solution; 0.075M | 1 vial
Stop Solution 2 Citric Acid
Plate Covers adhesive strip 3 strips

B. STORAGE

Unopened Kit | Store at 2-8 C. Do not use past kit expiration date.

Diluted Wash Solution
Stop Solution 2

Dilution 1x

- May be stored for up to 1 month at 2-8 °C.*
Conjugate

Unmixed Substrate A

Opened/ Unmixed Substrate B

Reconstituted

Reagents Standard Use a new standard for each assay.

Return unused wells to the oil ouch containing the|
Microplate Wells desiccant pack, reseal along entire edge of zip-
seal. May be stored for up to 1 month at 2-8 C.*

* Provided this is within the expiration date of the Kkit.

C. OTHER SUPPLIES REQUIRED

* Microplate reader capable of measuring absorbance at 450 nm, with the correction
wavelength set at 540 nm or 570 nm.

* Pipettes and pipette tips.

» Deionized or distilled water.

e Squirt bottle, manifold dispenser, or automated microplate washer.

e 500 mL graduated cylinder.
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D. PRECAUTION

The Stop solution 2 provided with this kit is an acid solution. Wear eye, hand, face, and
clothing protection when using this material.

VI. PREPARATION

A. SAMPLE COLLECTION AND STORAGE
Cell Culture Supernates - Remove particulates by centrifugation and assay immediately
or aliquot and store samples at <-20 C. Avoid repeated freeze-thaw cycles.

B. REAGENT PREPARATION
Note: Bring all reagents to room temperature before use.

Wash Solution - If crystals have formed in the concentrate, warm to room temperature and
mix gently until the crystals have completely dissolved. Dilute 20 mL of Wash Solution
Concentrate (25x) into deionized or distilled water to prepare 500 mL of Wash

Buffer.

Substrate Solution - Substrates A and B should be mixed together in equal volumes
within 15 minutes of use. Protect from light. 100 pL of the resultant mixture is required per
well.

Diluent 1x - Add 20 mL of Diluent Concentrate 5x into 80 mL of deionized or distilled
water to prepare 100 mL of Diluent 1x.

Mouse IFN-y Standard - Refer to the vial label for reconstitution volume.
Reconstitute the Standard with Calibrator Diluent 1x. This reconstitution produces a
stock solution of 3000 pg/mL. Allow the standard to sit for a minimum of 5 minutes with
gentle agitation prior to making dilutions.

Pipette 400 pL of Diluent 1x into the 600 pg/mL tube. Pipette 200 pL of Diluent 1x
into each remaining tube. Use the stock solution to produce a dilution series (below). Mix
each tube thoroughly before the next transfer. The 600 pg/mL standard serves as the
high standard. The Diluent 1x serves as the zero standard (0 pg/mL).

200 pL 200 pL 200 pL 200 pL 200 pL 200 pL
100 L Std. 1 T T ] | i
I
STANDARD | l
3000 pg/mL 600 pg/mL 300pg/mL 150pg/mL  75pg/mL 37.5pg/mL 188pg/mL 9.4 pg/mL
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C.

TECHNICAL HINTS
When mixing or reconstituting protein solutions, always avoid foaming.
To avoid cross-contamination, change pipette tips between additions of each

standard level, between sample additions, and between reagent additions. Also,
use separate reservoirs for each reagent.

® |tis recommended that the samples be pipetted within 15 minutes.
® To ensure accurate results, proper adhesion of plate sealers during incubation

steps is necessary.

® Substrate Solution should remain colorless until added to the plate. Keep

Substrate Solution protected from light. Substrate Solution should change from
colorless to gradations of blue.

® Stop solution 2 should be added to the plate in the same order as the Substrate

VII.

Solution. The color developed in the wells will turn from blue to yellow upon
addition of the Stop solution 2. Wells that are green in color indicate that the Stop
solution 2 has not mixed thoroughly with the Substrate Solution.

ASSAY PROCEDURE

Note: Bring all reagents and samples to room temperature before use. It is
recommended that all samples and standards be assayed in duplicate.

1.
2.

Prepare all reagents and working standards as directed in the previous sections.

Remove excess microplate strips from the plate frame, return them to the foil pouch
containing the desiccant pack, and reseal.

Add 50 pL of Diluent 1x to each well.

Add 50 pL of Standard, sample, or control per well. Cover with the adhesive strip
provided. Incubate for 2 hours at room temperature. A plate layout is provided for a
record of standards and samples assayed.

Aspirate each well and wash, repeating the process three times for a total of four
washes. Wash by filling each well with Wash Solution (400 uL) using a squirt bottle,
manifold dispenser, or autowasher. Complete removal of liquid at each step is
essential to good performance. After the last wash, remove any remaining Wash
Buffer by aspirating or decanting. Invert the plate and blot it against clean paper
towels.

Add 100 pL of mouse IFN-y conjugate to each well. Cover with a new adhesive strip.
Incubate for 2 hours at room temperature.

Repeat the aspiration/wash as in step 5.
Add 100 pL of Substrate Solution to each well. Incubate for 30 minutes at room
temperature. Protect from light.

Add 100 pL of Stop Solution 2 to each well. The color in the wells should change
from blue to yellow. If the color in the wells is green or if the color change does not
appear uniform, gently tap the plate to ensure thorough mixing.
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10.

11.

Determine the optical density of each well within 30 minutes, using a microplate
reader set to 450 nm. If wavelength correction is available, set to 540 nm or 570 nm.
If wavelength correction is not available, subtract readings at 540 nm or 570 nm from
the readings at 450 nm. This subtraction will correct for optical imperfections in the
plate. Readings made directly at 450 nm without correction may be higher and less
accurate.

CALCULATION OF RESULTS. Average the duplicate readings for each standard,
control, and sample and subtract the average zero standard optical density.

Create a standard curve by reducing the data using computer software capable of
generating a four parameter logistic (4-PL) curve-fit. As an alternative, construct a
standard curve by plotting the mean absorbance for each standard on the y-axis
against the concentration on the x-axis and draw a best fit curve through the points on
the graph. The data may be linearized by plotting the log of the IFN-y concentrations
versus the log of the O.D. and the best fit line can be determined by regression
analysis. This procedure will produce an adequate but less precise fit of the data.

If samples have been diluted, the concentration read from the standard curve must be
multiplied by the dilution factor.
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IX. TROUBLESHOOTING

Problem Probable Cause Suggestion

No signal Failure to add all Prepare a check-list and add the
components components in the correct order

Low signal Not enough supernatant | Check the protein concentration. Add more
per well supernatant.

High background | Wells are not washed Wash plates thoroughly after incubation
enough. with detecting.
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FYE AR (7). BUEABRI/NEL IFN-y 5 KR IFN-y RS E2H 86% M R E, H524.
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FERFEZAE T, IFN-y AT Z RSB, R EIRE KNS T 40 (1), Ml
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R ST R B KA
BEA 1 2 1 2 3
FIMAE (pg/mL) 22.9 345 25.3 128 344
PRt 22 1.0 9.9 38 11.2 39.7
CV% 4.4 2.9 15.2 8.8 115

B. Bk
TEANMLE FRIEREA B A FIZKCE RN IFN-y, SUE HmeR ., [l iE Hl7E89-110%,
YIERCRAE 96%.

C. REE
/INBR IFN-y B S A AT I — /N T-2.1 pg/mL.
S5 I T WA 2 AR A 20 v 1 206 25 R WG AR 1) ST S50 I 8 35 b A 22 1 R4 38 B0 AR IR FE

D. ®IE
ILELISA {f| 22 R&D Systems A= 7 ¥y K i AT B 22 1A 1) v 4l 8 26 /N BRIFN-y 25 AT IE o
E. & #

6N FIHIREA TP B N R LRI /N BRIEN -y, SRJ5 FRRETT) (1x) RRE AR SR ITE A
52 HL Ak

REH FIERE (%) TEHE (%)
12 105 103- 117
1:4 109 107 - 112
1:8 105 100 - 110
1:16 101 93- 107
F. HAE

Y IE TR IR - AR R LIEW- AN BB IR A 50 6 45 B S AR Al i ks 97 5 100 mL 1)
RPMI1640 (157t AMiEEFRie&A 10%f64- 1% 100 U/mL HE %, 100 g/mL iRfRE %
. 10 pg/mL ConA, $57% 2 Ko Bl Liswile /MR IFN-y &, 25950 3248 pg/mL.

EL-4 20 (/NIRRT LI2x105 4Hfe/mLktRs, 5535 4%, 89555k 100 mLIDMEM 510% 5
&+ 10 pg/mL PHAFIL0 ng/mL PMA. BRIk = Lismm e /MRIFN-y & &, 455908 51 pg/mL.

CTLL-2 40 LA 2x10* 4Hf/mL #EE T RPMI1640 1%k, 1% 3 K, 4l IR0 & H10%
faE . 2mM L-A 2B 50 mM St A/E. 10 ng/mL BEZH/NR IL-2; G N: 100
ng/mL FEL/NF GM-CSF. 2.5 ng/mL LPS. HXAIAE L& & /MR IFN-y & &, KEBT
CTLL-2 85578 95 pg/mL; ¥ CTLL-2 £55% )y 306 pg/mL.

RN, F59R 3 K. HUAHAERGTR LISTHE 1L-6 &=, 4550y 6640 pg/mL.

R

It ELISA VERTRTINIR SR S BB ZH /N B IFN-y 82 . K DU R IR R (1) FCERL 50 ng/mL )
WREERATIS /N IFN-y BIAE UL TR T35 N AR B B /N IFN-y brifkrdr, A3
WIZENA 50 ng/mL, LRI N IFN-y BIT-Ht. 3 W82 30 B 128 R BB T3
BAPMRED:

IL-10 IFN-y R1

IFN-y R2 IFN-kappa
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V. S5

SEIO R
RO bR AE 2R BN S 25, NARYE RIS Fr s e th i AR A S .
CELL CULTURE SUPERNATE ASSAY (pg/mL) 0.D. Average Corrected
0 0.042 0.042 —
10 0.043
9.4 0.077 0.077 0.035
. 0.077
. P 18.8 0.113 0.112 0.070
g ! A 0.112
g . 375 0.183 0.184 0.142
3 P 0.186
':::1 ',-" 75 0.327 0.328 0.286
& o1 s 0.329
s 150 0.580 0.587 0.545
0.594
300 1.130 1127 1.085
oo 1 10 100 1000 1124
600 2.020 2.031 1.989
Mouse IFN-y Concentration (pg/mL) 2.042
V.  RFIEE &R
A BRIEHR
H % A KA
/B IFN-y Microplate BBEHURT 96 FLERELHEM, 8 FLx12 % 1 Hb
/INER. IFN-y Conjugate BEbAS I IFN-y ik 19
/INBR. IFN-y Standard RS GEHET) 2
Calibrator Diluent RD5P (5x) WRAEARAE MR (5%) 19
Wash Buffer Concentrate (25x) WRAEVBE SRR (25%) 1
Color Reagent A BEH A 1/
Color Reagent B Bt B 1/
Stop Solution 2 b 2, 23 mL/ 1R
Plate Covers FHR B4R 3k
* RSB F R IR U T —3 96 fLAFLAR 1Y ELISA sS4,
B. A&
RIFEHAFI & 2-8°Cligf7; 15 1R EA R P 8
VRS M (1)
2k 2
R 1x
27 Sl ETRN 2-8°Cfi 17, 30 K*.
EITIF, FRER 5
EIHEHRA LR A
' G B
PRk CLE I AR S AR 2 R AEH
Fa AR FH AR KT B A A IR AR AN, % 2-8°Cfig
L RILIR % ; 0 1 TR

*I TG RO -
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C. LWFFEHE X AL

o FEEFRA CATIIE 450 nm AR IR ISE & 540 nm BY 570 nm B2 IR T IRUE D ;
o EREREEIES B — IR Sk s

o RIKELE B TK

o VB (WU, ZIMIEPER S E ZhPARAL;

« 500 mL &= f&;

D. HERFEMW
o BUIETRIZ R RIS O IR . T I A AR B

VI,  SEIGHTAES

A R ER
AR LR ORI O B, SEARIIREA . BEACUSAR SR A Al 75 4% — A
BT, VR T-20 CCHLUKFIN, B RERR. FEATTRERR ERHMEN (10O Wk,

B. ANAT#ES TR
A BTEE TR R E T ZE-

VR MUKFE P EUE IR DA IR Re A 45 dh, BT IEREIS: ME R, BREES, 54
SERTE A G RO VeI, FUK 20 mL A5 BRI 78 1K Bl 25 B 1K R R T B R

500mL TAEWRARIBERR M . A TR A 4 °Co

BaF): #e40R0 BB E AR A ME6N B SAPIRS, B0, RN 15 24k
e M HAER; &ALF 100 uL.

B (1x): A1 20mL IRZEFRETI ] 80mL 781 /K B 22 B T K R Be i B A% 100 mL TAEMK
FE R R o

S SRR SE R RER G T 2R 3000 pg/mL Ak it BHE . 5%
FERRZE/D 5 o, HIAEE.

7E 600 pg/mL FREE TN 400 pl FRER] (1%), HAFAFEA A 200 ub FROR
(10, BhrE MR SR TR AR, BEARMR)EHEERE T % . BAmBENI
Y T RRBORT FIVE R 28 55t e 5 (600 pg/mL), FBes (1x) AT FVERRAERTZE % 5

(0 pg/mL).

200 pL 200 plL 200 pL 200 pL 200 pL 200 pL
_ __ 7 : Wi .
100 pL Std.
==
- ' ' ' m
3000 pg/mL 600 pa/mL  300pg/mL 150 pg/mL  75pg/mL  37.5pg/mL 188pg/mL 9.4 pg/mL
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Vi

BRPMRAR

o HIREEEERFREOWM, ERREIR

¢ ONTRERAEXTEYR, WEARREARES . EAE AR R S ek AN
I 7 A P AN [T A2 VA

o 15 BRA SERC B A

o BRI, IR B AR AT GRAESS R AR 15

o REERR ORI ERATRO S, RGO IMARMALRE, s rm
IRPZ R

o OB 2 BB R ESERY) PR —BG IR 2 5, SLNETE HE AR
HENALE, WRLABRARIRSIER RS

. BESE

EAERIE RFIRNERRE T ER, EETARSKRERMRE SRR,

1.

2.

3.

10.

11.

F BT, MR AT T AR AR s

MBS 28 5 IR I S B S R O LR . AR B AR AR T RAR S48 I, TS
ML 50 pl FRsT (1x);

K AFR FEARAE S, SRIGARE A B B S IAARRFLA, FFL 50 ul. FAEPHBU 4R ER
gL, FEBEE 2 . BRI T 5K 96 FUBRE, T T 0 S hndE ARG AR (kR
WALHE;

AR PRI 22, [P, 2B e s el E SR LY . RALINYEAR 400 pL, 2R
JERAR PR TR 2. ERERAE 4 IR TRV BN L5 R A 26 B T15 20 1 506 45
Ro BJE—IRVARAER, RN FTA AR TSRS, 7EMROK AT BT 7k 88 W A
FERAMFLA I 100 pL BEbRRINPTA . T BB ACEME R N AL, =R E 2 /i,
HEH 5PV EEAE;

ERMIFLA I 100 pL B E)EY), =EMNE 30 o8 FERBE:
FERARFLAIIN 100 pL 1) 2, FLN IR 2 N AR (e, TSRyl A e A sk
BEE OB, ERIABILR, SRR S5

TN 2 J5 30 0%l N, FHERFR A 450 nm IR EEE(E, 13E 540 nm 8% 570
nm {E N IER A . WIS XGRS IE, 45 SR P ] R 2> 52 500 ;

THEGER: G hsiE S AR LR ERIOEE (OD450-0D540/0D570) HU-F#41H,

FRUR ZhRAE LR A1) OD M. FIHBEMROUETMIRAIE, 2fl—A 4 250 (4-PL)  ZRiEAs

AEHILL,  HhZRREARKR ARV 28 A /N IFN- y IREE(E, AR A bRAE 2R S 0D ~FHAMH -
WISFEAN) OD fH, W MbREIZE ERFIFEA /N IFN-y R . RS, 1A
T PEE I I TR AR AR A5 50
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