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. 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 Th1 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 rat IFN-y shares 86% amino acid (aa)
sequence identity with mouse IFN-y and 37% - 45% 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 RII (beta subunits) to form the functional receptor complex of two a and two 3
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-subunit is expressed constitutively on many cell types, the cellular regulation of the

B-subunit 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), and CD4* T cells (21).



Il. OVERVIEW

A. PRINCIPLE OF THE ASSAY

This assay employs the quantitative sandwich enzyme immunoassay technique. An
antibody specific for rat IFN-y has been pre-coated onto a microplate. Standards and
samples are pipetted into the wells and any rat IFN-y present is bound by the
immobilized antibody. After washing away any unbound substances, a biotinylated
detection antibody specific for rat IFN-y is pipetted into the wells. After washing away
any unbound substances, streptavidin-HRP is pipetted into the wells. Following a
wash to remove any unbound reagent, TMB Substrate (Chromogenic agent) is added
to the wells and color develops in proportion to the amount of rat IFN-y bound in the
initial step. The color development is stopped, and the intensity of the color is

measured.

B. LIMITATIONS OF THE PROCEDURE

¢+ FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC
PROCEDURES.

+ This kit is suitable for cell culture supernate and rat serum.

+ 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.

+ |If samples generate values higher than the highest standard, dilute the samples

with Calibrator 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.



lll. ADVANTAGES

A. PRECISION

Intra-assay Precision (Precision within an assay)
Three 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 Precision Inter-assay Precision
Sample 1 2 3 1 2 3
Mean (pg/mL) 1195.9 312.7 74.9 12247 | 313.2 76.4
Standard Deviation 32.9 6.7 4.6 57.9 6.4 5.3
CV% 2.7 2.1 6.1 4.7 2.0 6.9
B. RECOVERY

The recovery of rat IFN-y spiked to different levels throughout the range of the assay
in cell culture supernate was evaluated. The recovery ranged from 91.9 to 97.4% with

an average of 94.4%.

The recovery of rat IFN-y spiked to different levels throughout the range of the assay
in rat serum was evaluated. The recovery ranged from 89.1 to 102.9% with an

average of 93.0%.
C. SENSITIVITY

The minimum detectable dose (MDD) of rat IFN-y is typically less than 8.55 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

rat IFN-y produced at R&D Systems.
E. LINEARITY

To assess the linearity of the assay, samples were spiked with high concentrations of
rat IFN-y in various matrices and diluted with Calibrator Diluent (1x) to produce

samples with values within the dynamic range of the assay.

Dilution Average % of Expected Range (%)
1:2 99.6 96.4-103.5
1:4 100.0 89.4-105.9
1:8 100.6 92.9-107.8
1:16 93.1 87.1-102.1

F. SAMPLE VALUES

Serum - Four rat serum samples were evaluated for the presence of IFN-y in this

assay. All samples measured below the lowest standard, 39.1 pg/mL.
G. SPECIFICITY

This assay recognizes both natural and recombinant rat 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 rat IFN-y
control were assayed for interference. No significant cross-reactivity or interference

was observed.

Recombinant human: Recombinant porcine:

IFN-y IFN-y

A sample containing 50 ng/mL of recombinant mouse IFN-y reads as 690 pg/mL

(1.4% cross-reactivity).




IV. EXPERIMENT

EXAMPLE STANDARD

The standard curve is provided for demonstration only. A standard curve should be

generated for each set of samples assayed.

pg/mL OD  Average Corrected
0.079

10 ¢ 0 0083 0.081 -
39. 5
91 0.120 0.124 0.043
& 0.127
z o1 78.1  0.166
0.166 0.085
5 0.167
2 156.3 0.252
E 0.256 0.175
S o 0.260
312.5 0.426
0.437 0.356
0.449
625 0.764
0.01 . * ’ 0.779 0.698
10 100 1000 10000 0.795
Rat IFN-y Concentration (pg/mL) 1250 1.381 1378 1297
1.376
2.239
2500 2246 2.242 2.161




V. KIT COMPONENTS AND STORAGE

A. MATERIALS PROVIDED

Parts Description Size
96 well polystyrene microplate (12 strips of 8
Rat IFN-y Microplate wells) coated with an antibody against rat | 1 plate
[FN-y.
Biotinylated rat IFN-y antibody, lyophilized.
Rat IFN-y Detection
Refer to the vial label for reconstitution 1 vial
Antibody
volume.
Recombinant rat IFN-y in a buffered protein
Rat IFN-y Standard base; lyophilized. Refer to the vial label for | 2 vials
reconstitution volume.
Calibrator Diluent A 2x concentrated buffered protein base .
Concentrate (2x%) used to dilute standard and samples vl
Detection Antibody A 5x Concentrated buffered diluent used to _
Diluent Concentrate (5%) | dilute detection antibody. vl
Reagent Diluent A 10x% concentrated buffered protein base _
Concentrate (10x%) used to dilute HRP. vl
Streptavidin-HRP A 200x% Streptavidin conjugated to horseradish _
(200x%) peroxidase. vl
Wash Buffer A 25x concentrated solution of buffered _
Concentrate (25x%) surfactant with preservatives. vl
TMB Substrate TMB ELISA Substrate Solution. 1 vial
Stop Solution 2 N sulfuric acid. 1 vial
Plate Covers Adhesive strip. 3 strips




B. STORAGE

Unopened Kit

Store at 2-8 °C. Do not use past kit expiration date.

Streptavidin-HRP A

Diluted Wash
Solution

TMB Substrate

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

Stop Solution
Prepare fresh for each assay. Standard
Standard
may be stored for up to 1 month at -20 °C.*
) ) Aliquot and store for up to 1 month at
Detection Antibody )
-20 °C in a manual defrost freezer. *
Opened/ . . May be stored for up to 1 month at 2-8 °C.*
, Calibrator Diluent
Reconstituted Concentrate (2x) Use and discard diluted Calibrator Diluent
Reagents (1%). Prepare fresh for each assay.

Detection Antibody
Diluent Concentrate
(5%)

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

Use and discard diluted Detection Antibody
Diluent (1x). Prepare fresh for each assay.

Reagent Diluent
Concentrate (10x%)

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

Use and discard diluted Reagent Diluent
(1x). Prepare fresh for each assay.

Microplate Wells

Return unused wells to the foil pouch
containing the 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.




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.

Squirt bottle, manifold dispenser, or automated microplate washer.

500 mL graduated cylinder.

PRECAUTION

Some components in this kit contain a preservative which may cause an allergic

skin reaction. Avoid breathing mist.

The Stop Solution provided with this kit is an acid solution. Wear protective gloves,

clothing, eye, and face protection. Wash hands thoroughly after handling.



VI. PREPARATION

A. SAMPLE COLLECTION AND STORAGE

Cell Culture Supernate - Remove particulates by centrifugation and assay
immediately or aliquot and store samples at < -20°C. Avoid repeated freeze-thaw
cycles. Samples may require dilution with Calibrator Diluent (1x).

Serum - Use a serum separator tube (SST) and allow samples to clot for 30 minutes
at room temperature before centrifugation for 15 minutes at 1000 x g. Remove serum
and assay immediately or aliquot and store samples at < -20°C. Avoid repeated
freeze-thaw cycles. Samples may require dilution with Calibrator Diluent (1x).

B. SAMPLE PREPARATION

Cell culture supernate and serum samples recommend a 2-fold dilution. A suggested
2-fold dilution is 100 pyL of sample + 100 uL of Calibrator Diluent (1x). Optimal
dilutions should be determined by the end user.

C. REAGENT PREPARATION

Note: Bring all reagents to room temperature before use.

Wash Solution (1x) - 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 Buffer Concentrate (25x%) into deionized or distilled water to prepare 500 mL
of Wash Buffer (1x).

Calibrator Diluent (1x) - Use deionized or distilled water to prepare Calibrator Diluent
(1x).
Detection Antibody Diluent (1%) - Use deionized or distilled water to prepare

Detection Antibody Diluent (1x).

Reagent Diluent (1x) - Use deionized or distilled water to prepare Reagent Diluent
(1x).

Detection Antibody (1%x) - Centrifuge briefly before opening. Reconstitution
volume refer to vial label to prepare Detection Antibody (100x). Allow the
Detection Antibody to sit for a minimum of 15 minutes with gentle agitation prior to
making dilutions. Aliquot and store if needed. Dilute to Detection Antibody (1x) with
Detection Antibody Diluent (1x). Prepare at least 15 minutes prior to use.

Streptavidin-HRP A (1x) - Centrifuge briefly before opening. Dilute to the working
concentration specified on the vial label using Reagent Diluent (1x).

Rat IFN-y Standard - Centrifuge briefly before opening. Refer to the vial label for

10



reconstitution volume®. This reconstitution produces a stock solution of 5000 pg/mL.

Allow the standard to sit for a minimum of 15 minutes with gentle agitation prior to

making dilutions.

*If you have any question, please seek help from our Technical Support.

Pipette 300 uL of the appropriate Calibrator Diluent (1x) into each tube. Use

the stock solution to produce a dilution series (below). Mix each tube thoroughly

before the next transfer. The 2500 pg/mL standard serves as the high standard. The

Calibrator Diluent (1x) serves as the zero standard (0 pg/mL).

— —— —
STANDARD
m |

300ulL 300uL 300ulL 300ul 300ulL 300ulL

= e Wen YWen YWan W '

300uL

™

5000pg/mL 2500pg/mL  1250pg/mL 625pg/mL  312.5pg/mL 156.3pg/mL 78.1pg/mL  39.1pg/mL

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.
It is recommended that the samples be pipetted within 15 minutes.

To ensure accurate results, proper adhesion of plate sealers during incubation

steps is necessary.

TMB Substrate should remain colorless until added to the plate. Keep TMB
Substrate protected from light. TMB Substrate should change from colorless to

gradations of blue.

Stop Solution should be added to the plate in the same order as the TMB
Substrate. The color developed in the wells will turn from blue to yellow upon
addition of the Stop Solution. Wells that are green in color indicate that the Stop

Solution has not mixed thoroughly with the TMB Substrate.

11



VII.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.

10.

11.

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 100 uL of standard or prepared sample 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. (Samples may require

dilution. See Sample Preparation section.)

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 the Detection Antibody (1 x) diluted in Detection Antibody Diluent
(1x), to each well. Cover with a new adhesive strip and incubate 2 hours at
room temperature.

Repeat the aspiration/wash as in step 4.

Add 100 pL of the working dilution of Streptavidin-HRP A to each well. Cover the
plate and incubate for 30 minutes at room temperature. Avoid placing the

plate in direct light.
Repeat the aspiration/wash as in step 4.

Add 100 pL of TMB Substrate to each well. Incubate for 30 minutes at room

temperature. Avoid placing the plate in direct light.

Add 50 uL of Stop Solution 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.

Determine the optical density of each well within 10 minutes, using a microplate
reader set to 450 nm. If wavelength correction is available, set to 540 nm or 570

12



12.

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 rat 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.

13
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. B

yFHEE (FN-y, WFCONNEFHRE) BB R T AR 7, SR
B HYUREENE (1, 2) o BB REPURTE. PUEEE ST PETEE B
hRIERBIER (3, 4) . LRI L, IFN-yIESAME 7774, I E & R
HAMRIE, WHREEMIEMHCHUR . FeZ k. B4R T BT X EdiR . vk
Bt E MR AN A S Th 6 (A RS R e B PR T BAN R i e BREE (LA R
AN 53Uk o IFN-yIB @ I #H1 Th27- (b AR Th & B R i Bh TAI R BUK F (3,
4) o IFN-y7E ST PESR (W E B BB kol FEREE) 1k P B & OB (5, 6).

AW P IFN-y B AR 3L B2 1120-25 KDa m] 2815 J2 46 10 356 f) R YR — AR 4Lk (7) &
AR FIFN-y 5 /N EIFN-y L5 86 % [ Z LR (aa) JFol—8tE, 54 K. MR, 5.
B~ N FEAETEIFN-y ) 2 5 58 Fr 51— B 937 %-45% . IFN-y — 4K 45 55 I IFN-y
RI (aili%) , RESEEIFN-y RII (B MHEAEMH, T Aokl B AR 24H A%
MIThaetE 2R 261 (8, 9 . EZHEED AL MIFN-y RITTHEm kLS &5/ )
ARG S5 S (9, 10) o REaWETEF 2N FARARIE, (HBFEA
FIAAT S5IFN-yRZDRAS A G, FHEZ BT (8)

IFN-yA] (22 PRl MO 7E SRE 564 R 2k, EFEM SRR RS TAIML (11D . R4
Mo (12) « AMEIMyd T4 (13)  JER40H (14) . #Z&0 (15) . CD8* T4 (16).
EREAIAR (17) . B4HM (18)  F¥ERigif (19) . NK4HfL (20) FICD4* T4Hff (21).
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PURBIFN-y R BT AT, Pelk ZBRAREE MG, IINFER SRR =R 10 i BE
R E IR (streptavidin-HRP) §E . Pk LEBRARGEHRAFAGE, MATMBEYE
W CREHD « WRAESEGT BREARIER: AL RO e ROGE .

B. #illFR

o IERIBHER, AT TSNS B

o ZBUGHEIE ] T 4R IR IR AR RS 5

o RIS A BN ]

o ARG & LA AL S W & R4 7 AN RER T 5

o FEAMEA KT AR b 2 (N L, MCREREAS FIARHE SRR (1) AR i EB A U5

o RIS IORFA S M RS, RS A B, BT TR
BB SR TR . A SR
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A. RBHE

RAREFARE (IR — R AN R FLIE (RS 1 D
LA BE I =ANREAS, 7R [F) — BN 23 B A 200K,  DARA E il A RS B
WRIFIREREEE AN FIAR 2 8] FRORS Hf D
CLENMAR BE R =ANREAS, ZEAS[FIRRIA) 73 S A I 200K, LARA & A (R RS 1 2

RN FETE IR [EAET
LEFN 1 2 3 1 2 3
FEAE (pg/mlL) 1195.9 | 312.7 74.9 | 12247 | 313.2 76.4
FRAEZE 32.9 6.7 4.6 57.9 6.4 5.3
CV% 2.7 2.1 6.1 47 2.0 6.9
B. Egx

FEA ML % L5 REAS 45 AR I 5 BB 3 AS [E) 7K T A R BRIFN-y, 05 LR . [ml il
JBHI7E91.9-97.4%, PR 1EIL.4%.

PN W11 = = 9 N EE 2N 1 T S 8 N 7 07 | N VA= 8 1 < 1 1 e < e
7£89.1-102.9%, “F¥[ahHE7E93.0%.

C. REUE

KERIFN-y A AT 57 & (MDD) —f#%/NF-8.55 pg/mL.

MDD 72 HR45 201> 2 2 2 vH: it £ LRI WRO BEAE B -1 S0 A o 1 22 T R4S B AR A
AR o

D. RRIE
ILELISAIR T &4 HR&D Systems K i 171 221 ) e 41 B 2 40 K BRIFN-y & BT iR 1E
E. &t

FEARFRRBFEAR P BN E@IRE R REIFN-y, A5 HRERFRR (1) BFEAR RS
RMVEE P, e H R
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MR SEIMEFARHE (%) JEE (%)
1:2 99.6 96.4-103.5
1:4 100.0 89.4-105.9
1:8 100.6 92.9-107.8
1:16 93.1 87.1-102.1
F. FEAWE

MmFEREA - SEHIAGEA I 74400 K B IEFEA P IFN-y 7K. 4 Re ARl (5 25

KT BAkhrriES:, 39.1 pg/mL.

G. FrRri

UEELISAVE AT R AR Je B ZH K BRIFN-y & o $ DA R 7 FIbRAE AR R (1%) BCH]
150 ng/mL AR 2 RAG I 55 K SR IFN-y #9758 X R« 450 ng/mLEIF4E B 545 A il i
B P EEZEL K B I Ny Bt e, SRAS IS K B IFN-y 4. R R B e 3] 2

28 O BT o

Recombinant human:

Recombinant porcine:

IFN-y

IFN-y

WIES0 ng/mLA EZH /N FRIFN-yFEAS, 7255 & A IME v690 pg/mL.  (1.4%38 %K)
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IV. SEIG bR v

A vHE B 2% 52
ARHE I BRI S, BRI N2 1l T L AR vE 26

pg/mL OD  Average Corrected

0.079
10 ¢ 0 0083 0.081 -
39. 5
91 0.120 0.124 0.043
& 0.127
z o1 78.1  0.166
0.166 0.085
E 0.167
2 156.3 0.252
E 0.256 0.175
S o} 0.260
312.5 0.426
0.437 0.356
0.449
625 0.764
0.01 . * ’ 0.779 0.698
10 100 1000 10000 0.795
Rat IFN-y Concentration (pg/mL) 1250 1.381 1378 1297
1.376 ” :
2.239
2500 2246 2.242 2.161
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V. BHEARLK AR

A. FRISHR

YRR ik Fiks
BTN R IFN-yHTIA R 96 FLERA L)@, 8 L
Rat IFN-y Microplate 1 Pk
x12 2%
Rat IFN-y Detection EMFEAIPTR R IFN-yE MU, T8, & ;
1 L
Antibody R SRR A AT IS
Rat IFN-y Standard PRES GETHRY) , SHE MO TE 2 3
Calibrator Diluent WRAE IR E SRR (2%) TR AR A RO b v ;
1
Concentrate (2x) M
Detection Antibody
WRYE IR PAFTRRER (5%) HFRRAC ST | 1|
Diluent Concentrate (5x)
Reagent Diluent \
WA R (10x) H TH#ikE HRP 1
Concentrate (10x%)
Streptavidin-HRP A
200k 4ii ) B R R M AR L ) HRP (i
(200%)
Wash Buffer Concentrate
IRAGVEGR 2P (26%) 19
(25%)
TMB Substrate TMB VAR 19
Stop Solution 2SI 19
Plate Covers Epigi 35k
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B. AFI &M
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