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. BACKGROUND

Interleukin-4 (IL-4), also known as B cell-stimulatory factor-1, is a monomeric,
approximately 13 kDa-18 kDa Th2 cytokine that shows pleiotropic effects during
immune responses (1-3). It is a glycosylated polypeptide that contains three
intrachain disulfide bridges and adopts a bundled four alpha-helix structure (4).
Human IL-4 is synthesized with a 24 aa signal sequence. Alternate splicing generates
an isoform with a 16 aa internal deletion. Mature human IL-4 shares 55%, 39% and
43% aa sequence identity with bovine, mouse, and rat IL-4, respectively. Human,

mouse, and rat IL-4 are species-specific in their activities (5-7).

IL-4 exerts its effects through two receptor complexes (8, 9). The type | receptor,
which is expressed on hematopoietic cells, is a heterodimer of the ligand binding IL-4
R alpha and the common gamma chain (a shared subunit of the receptors for IL-2, -7,
-9, -15, and 21). The type Il receptor on nonhematopoietic cells consists of IL-4 R
alpha and IL-13 R alpha 1. The type Il receptor also transduces IL-13 mediated

signals.

IL-4 is primarily expressed by Th2-biased CD4+ T cells, mast cells, basophils, and
eosinophils (1, 2). It promotes cell proliferation, survival, and immunoglobulin class
switch to IgG4 and IgE in human B cells, acquisition of the Th2 phenotype by naive
CD4+ T cells, priming and chemotaxis of mast cells, eosinophils, and basophils, and
the proliferation and activation of epithelial cells (10-13). IL-4 plays a dominant role in
the development of allergic inflammation and asthma (12, 14). In addition, IL-4 has

also been shown to have anti-tumor activity both in vivo and in vitro (15-17).



Il. OVERVIEW
A. PRINCIPLE OF THE ASSAY

This assay employs the quantitative sandwich enzyme immunoassay technique. An
antibody specific for human IL-4 has been pre-coated onto a microplate. Standards
and samples are pipetted into the wells and any IL-4 present is bound by the
immobilized antibody. After washing away any unbound substances, a biotinylated
detection antibody specific for human IL-4 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 solution (Chromogenic agent)
is added to the wells and color develops in proportion to the amount of IL-4 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 human 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.

® |f 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) 54.5 201.1 778.7 55.8 208.9 835.0
Standard
2.0 5.8 31.9 2.9 7.9 72.0
Deviation
CV% 3.7 2.9 4.1 5.2 3.8 8.6

B. RECOVERY

The recovery of human IL-4 spiked to different levels throughout the range of the
assay in cell culture media was evaluated. The recovery ranged from 84.0 to 89.3%
with an average of 86.7%.

The recovery of human IL-4 spiked to different levels throughout the range of the
assay in human serum was evaluated. The recovery ranged from 94.0 to 113.5% with
an average of 101.4%.

C. SENSITIVITY
The minimum detectable dose (MDD) of human IL-4 is typically less than 6.18 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 a highly purified E.coli-expressed
recombinant human IL-4 produced at R&D Systems®.




E. LINEARITY

To assess the linearity of the assay, different samples were spiked with high
concentrations of human IL-4 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 98.8 87.0-106.8
1:4 101.4 92.1-107.2
1:8 99.3 87.7-106.4
1:16 99.8 84.3-110.2

F. SAMPLE VALUES

Serum - Five human serum samples were evaluated for the presence of human IL-4
in this assay. All samples measured less than the lowest human IL-4 standard, 31.3

pg/mL.

G. SPECIFICITY

This assay recognizes both natural and recombinant human IL-4. The following
factors prepared at 50 ng/mL were assayed and exhibited no cross-reactivity or

interference.

Recombinant human:

Recombinant mouse:

IL-4 Ra

IL-4




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 0.D. Average Corrected
0 e 0.058 -
- 0.058
31.25 i 0.175 0.117
0.173
£ 62.5 9204 0.287 0.229
'g 0.286
@ 0.518
2 125 0.517 0.459
= 0.516
< 0.889
L= 250 0.881 0.823
o 0.873
500 LAt 1.367 1.309
1.352
0.1 T T 1 1000 1808 1.803 1.745
10 100 1000 10000 1.800
Human IL-4 Concentration (pg/mL) — 21122 — —




V. KIT COMPONENTS AND STORAGE
A. MATERIALS PROVIDED

Parts Description Size

Human IL-4 Microplate 96 well polystyrene microplate (12 strips of 8 wells) | 1 plate
coated with a mouse antibody against human IL-4.

Human IL-4 Standard Recombinant human IL-4 in a buffered protein base; | 2 vials
lyophilized. Refer to the vial label for reconstitution
volume.

Human IL-4 Detection Biotinylated IL-4 polyclonal antibody, lyophilized. 1 vial

Antibody Refer to the vial label for reconstitution volume.

Calibrator Diluent (2x) A 2x concentrated buffered protein base used to 1 vial
dilute standard and samples.

Streptavidin-HRP B (40%) | 40x Streptavidin conjugated to horseradish 1 vial
peroxidase.

Reagent Diluent (10x%) A 10x concentrated buffered protein base used to 1 vial
dilute detection antibody and HRP.

Wash Buffer Concentrate | A 25x concentrated solution of buffered surfactant 1 vial

(25%) with preservatives.

TMB Substrate TMB ELISA Substrate Solution 1 vial

Stop Solution 2 N sulfuric acid. 1 vial

Plate Sealers Adhesive strip. 3 strips




B. STORAGE

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

Streptavidin-HRP (40x)
May be stored for up to 1 month at 2-8 °C.*

Diluted Wash Solution

TMB Substrate

Stop Solution

Standard Prepare fresh for each assay.

Standards may be stored for up to 1 month at

-20°C *.
Detection Antibody Aliquot and store for up to 1 month at -20 °C in
a manual defrost freezer. *
Opened/
Reconstituted Reagent Diluent (10x) May be stored for up to 1 month at 2-8 °C.*
Reagents

Use and discard diluted Reagent Diluent (1x).

Prepare fresh for each assay.

Calibrator Diluent (2x) May be stored for up to 1 month at 2-8 °C.*

Use and discard diluted Calibrator Diluent

(1%).

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.

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.

Squirt bottle, manifold dispenser, or automated microplate washer.

Test tubes for dilution of standards.

100 mL and 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 Supernates - 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 samples recommend a 2-fold dilution. A suggested 2-fold
dilution is 100 pL of sample + 100 pL of Calibrator Diluent (1x). Optimal dilutions
should be determined by the end user.

Serum samples recommend a 2-fold dilution. A suggested 2-fold dilution is 100 L of
sample + 100 yL 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 Buffer (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).

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

Detection Antibody (1%x) - Centrifuge briefly before opening. Reconstitution
Volume refer to vial label with Reagent Diluent (1x). Aliquot and store if needed.
Dilute stock solution in Reagent Diluent (1x) to the working concentration of 25.0
ng/mL. Prepare at least 15 minutes prior to use.

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

Human IL-4 Standard — Centrifuge briefly before opening. Refer to the vial label
for the reconstitution volume* using deionized or distilled water. This
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reconstitution produces a stock solution of 4000 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 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 2000 pg/mL standard serves as the high standard. The Calibrator Diluent (1x)
serves as the zero standard (0 pg/mL).

300 pL 300 ul 300 pL 300 pL 300 plL 300 pL 300 pL

F\"‘l"\"‘l"‘l"‘l“

——a

(]

E— — ———
pATTYTT ]
| e . :

4000pg/mL 2000pg/mL 1000pg/mL 500pg/mL 250pg/mL 125pg/mL 62.5pg/mL 31.25pg/mL

D. 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.

® TMB Substrate 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 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.

10



VIILASSAY 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 pL 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 (1x) diluted in Reagent Diluent, 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 uL of the working dilution of Streptavidin-HRP B to each well. Cover the
plate and incubate for 20 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 20 minutes at room
temperature. Avoid placing the plate in direct light.

Add 50 uL of Stop Solution to each well. 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
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

11



imperfections in the plate. Readings made directly at 450 nm without correction

may be higher and less accurate.

12. CALCULATION OF RESULTS

Average the duplicate readings for each standard and sample and subtract the
average zero standard optical density (O.D.). 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 human IL-4 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.

12
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HAMES R4 (IL-4), ARy B AR 71, & —Fr kg 7, 2913
kDa-18 kDa i) Th2 ZHifs 1, &G MR T R B 2 A EAE I (1-3). ER&—ME
A 3N ZhiEE, 4RI MMM 2 IR (4). N IL-4 & U & 24 NMRIERE S
Feole eV BT BN A Bk 16 DNEEERR I AR . N IL-4 5245, /N EUR
KA IL-4 RS 75 R 5N 55% 39%F1 43%. A2, /INEURIR B IL-4 35
PEHAT HAFh RS 4 (5-7).

IL-4 @it RS2 R 2SR IEVEF(8,9). | BUSZiR/EE M4 frh i, RS S
IL-4 RoMIFEA HIVEE(IL-2. -7+ -9, -15 F1 21 24k (K 3L [R5 i 5 — B4k . JRid 2
Rk i 1 BYsZ2 4R i IL-4 Rafl IL-13 Ra1 k. 1| B ZiA A S IL-13 A SHES

IL-4 F=ZE Th2 HVEf) CDA+T 4. JERGHM . WEBRURE4H M A1 R P p 40 f e ik
(1,2). EALHFAMMIGTE . AAEMA B 400 S 3k B 30y 19G4 Al IgE, it
¥ith CD4+ T AHf3k43 Th2 3RAL, EIAEMWAE RGN eI A g i Za i, LA
JIGTERTEA b R A0 (10-13). 1L-4 FEI B SRE AEE i 1) & A ke 3= A (12,14)
BEAh, L4 RN RIS BA FUMR IS 1 (15-17).
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FERL AR AE A ) IL-4 2 5 B E R ERIPUAL &, IR i s e 25 B IR
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A KETE

BRARERARE (IRl A AN R FLIR] RS A D

CRIREE M =AFEA, AR AR 20 A 20 70, DB 5 B A RS B 2

RIEREHE ORI 2 8] RSB D

CARRE I =AFEA,  EA R 70 BTN 20 0, LU RE B TR B L o

R P AE R TR AE 6 P
FEA 1 2 3 1 2 3
FH{E (pg/mL) 545 | 2011 | 7787 | 55.8 | 2089 | 835.0
P2 2.0 5.8 31.9 2.9 7.9 72.0
CV% 3.7 2.9 4.1 5.2 3.8 8.6
B. [

TE 2 M 15 2 FEREA 35 NSV FE AN F KRN IL-4, s F ek, [ R VERITE
84.0-89.3%, “V#[EIRTE 86.7%.

16N LT FE A F 35 AR INTE B A R KRN IL-4, 30 5 FLRliscR . [RIISCRE B 7E
94.0-113.5%, “FHIEINCERLE 101.4%.

C. REEZE
A IL-4 F KAl E (MDD) —f&/NT 6.18 pg/mL.

MDD & AR ¥ 20 4~ 5K (1) Z AR 5 LR B2 AR P B 0 9 A5 bR i 22 1F 515 2 1A
X B

D. RIE
It ELISA {7148 tH R&D Systems®4: 7 (1) KAt Rk s ai BEE N IL-4 A

KIE.
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E. &M

AFEIFEAR BN EIREERIN IL-4, S8R5 FIARAERARRER (10 R REARRE 2RI

W, e H

RS FIMRE (%) T (%)
1:2 98.8 87.0-106.8
1:4 101.4 92.1-107.2
1:8 99.3 87.7-106.4
1:16 99.8 84.3-110.2
F. HAME

mEREAR - FHARFIERN T 5 0 NIJEREAF IL-4 7K, BT AR R IIE 15
KT N IL-4 FfEhrHESR, 31.3 pg/mL.

G. FpRfk

Ut ELISA AT R AR S EEA N IL-4 22 5 - X i) 451 50 ng/mL B R AR R kAT 1l
T X T

Recombinant human: Recombinant mouse:

IL-4 Ra IL-4

20



IV. 24

A i £ SEA5]
b IR S5, RS0 N2 ) LT B A BR T H 2 o

pg/ml 0.D. Average Corrected
0 e 0.058 -
- 0.058
31.25 i 0.175 0.117
0.173
£ 62.5 9204 0.287 0.229
'g 0.286
@ 0.518
2 125 0.517 0.459
= 0.516
o
L= 250 e 0.881 0.823
o 0.873
500 LAt 1.367 1.309
1.352
0.1 T T 1 1000 1808 1.803 1.745
10 100 1000 10000 1.800
Human IL-4 Concentration (pg/mL) — 2:22 — —

21



V. B EH RS

A. REFIEH

H % B Frk
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Calibrator Diluent (2x) IRGEHOFRUE SR BSR (2%) B T-HBebm vt ANRE A 1
Wash Buffer Concentrate (25x%) IRV R PR (25 %) 1
TMB Substrate TMB ELISA JA7# 1)
Stop Solution 21 1
Plate Sealers B 35k
B. W&
RIFHEH & 2-8°CH#fs: W AR @A B A 1E A

BRI Z-HRP B

(40%)

PRI (10 2-8Clitifr, % 30 K*

TMB R

21k

B i A58 FH S i T )
DT, RERE brAEM-20CHEfF, % 30 K*
A R 7. 20CHTF, % 30 K

PR R (2%) 2-8°Cfi#fr, ®% 30 R*

THARAE B R 1) AR, 2 RINEF
AR (10%) 2-8°Cfi#fr, ®% 30 R*
THAR AT B LR 1) AR, 2 RINEF
RN EINITES e R OB SRR A TR ER a8 N, %3 2-8°C

fitff, % 30 K*

L AE R A RO
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VI. SLIC RIS

A, PESEE R
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URTH T ER . HHWRFRRR (1%) Fikt e TIEWKE25.0 ng/mL, Z/D7EFEHFT15
Iy HES: .

HEBEMNE-HRP B (1x) : FFERTEBRR B0 ARFIFBR(1x) FraEmEE M %- HRP
B (40x) FkR TAEIRE.
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N IL-4 B JT R AT TE BRI B O o 2 MR T Hn i iR B T 0 5 R I R T Am v
FRNRL N 4000 pg/mL bt BHRL. BHGERE 2/ 156 obh, HITE R

A RE, T E RN S .

6] SR BB i\ 300 L FRuESFRBER (1%) o WbRuE S ERR S IR T KM R SRR,
FEF AR RS GBS T —% . 2000 pg/mL & 1EFRHE T2 5 v A, AR SRR
(%) A FERRHAEM ZF 5 (0 pg/mL)

300 pL 300 ul 300 pL 300 pL 300 pL 300 pL 300 pL

/ - AR A A A

—
SUCARD
TS A ERN

4000pg/mL 2000pg/mL 1000pg/mL 500pg/mL 250pg/mL 125pg/mL 62.5pg/mL 31.25pg/mL

D. HARMNER

o HESEEFEARN, BRI,

o N TSR Y, EHIARKEARES . B ISR AR R A k. 5
ANAN [F R 23 59 A5 FH AN [ RO R YR

o FU15 SR P e PR B

o BRI AN, IERRAE ] BRI T ORUE S5 R R L

¢ TMB JEVIERAE EARFT N NG, E#OGIRTE: IMARHLIRE, TMB ¥ ot
0078 AN [RIVR PR

o B BB N [E] TMB VAR BB —F: A& R )E, FLABE H
ZH EHLAA SO, WERPIALNBIERIES, ERrRE.
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VILIZRIEZ B

ERETERIE BHRAESRE T EE, SUUTE SRR MRS E RN

1. M E— UL, WU T A 7 2 AR IR T

2. NP & =R A S SR B RELIR, R RIS I R ER A N, SR

3. SRR EERRAE S, SEERFEAIMNAR AL, &AL 100 plo BRI E S
FLEEE 2 /M. HHBIRME T 5k 96 FLBR A, T T0 bRk s AR A
RERNALE;  (FEATERRE, HES WA T. D

4. RN AT 2%, A PSR 25388 18 e A A% B A B BEBRALGE AR » & FLINGE AR 400 pL,
SRIEH IR BRI 2 . IR 3 IR, 3k 4 k. FRIRBEBUS BN 2R B iR
B TR RIS Ie g B o BOE —IRBEAREE R, TERAAR P9 BT AR T 30K AR 50 &
FEMR K ARAA T P 5% B A

5. TERAMEILA A 100 pL BChlLF R il peis (1<) o FEBURIEHE RPN, Ziik
B 2 /M

6. FEEE 4 DU,

7. EFAHALAIIA 100 pL MRl R R R A E - HRP B AR . F BRI B3 s
i, =ERE 20 240, FERE;

8. HEH 4 B UMIRE;

9. TERAMHALAIA 100 uL TMB RV, ZRI\BE 20 44, HERE;

10. FERMMFL A I 50 L & 1bil, TERIAMILIR, FRRIR A2

11 IIANZAETRE 10 208 A, 4 FH R AR 0GB 450 nm HIROG AR, € 540 nm 2 570
nm YERRLIEREA . WERPEKAZIEART A, LA 450 nm 1382 540 nm 5% 570 nm
IR IR AL IE B AR AR e B . BOE R IE T ELEEAE 450 nm 4biEAT
(RIS0T e 2 B e HLSE AT

12. THEE R B bR UE S AR S I Z FUROGE DO A, AR5 E FhaiE i -F34 OD
i (O.D. , HHITENRMENSHEHE (4-PL LA AEmEML. H—
BARIEZ, Wiy f BRI P ROGE S x Bl b R SRl E b it
ek, FEmid B bR e h A 2k . AT DUEIE 2 HI A IL-4 R EE X H S
O.D.IIRHR A, I H A ELA 2T LUd s [N BT R B 08 « 12 PR = A 2
BEARASIRER 1 B 402

AR SRR R ABRRE MR THE P 2 3 B )9k 0 2003 LA R 3%
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