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. BACKGROUND

Interleukin-4 (IL-4), also known as B cell-stimulatory factor-1, is an approximately 18-
20 kDa monomeric cytokine that displays pleiotropic effects during immune responses
(1-4). Mouse IL-4 is synthesized as a 140-amino acid (aa) precursor with a 20 aa signal
sequence and a 120 aa mature chain. The cytokine contains three potential sites for
N-linked glycosylation, three intrachain disulfide bonds, and adopts a bundled four a-
helix structure (5). Analogous to human, mouse IL-4 has a reported alternative splicing
short form. Unlike in human, this form is suggested to be very minor in expression and
of questionable significance (6). Mature mouse IL-4 shares 43%, and 63% aa
sequence identity with human and rat IL-4, respectively. Research has shown that
human, mouse, and rat IL-4 are all species-specific in their activities (7-9). IL-4 is
expressed by Th2-biased CD4* T cells, basophils, mast cells, NKT and yd T cells, and
eosinophils (1-2, 10).

IL-4 is a key player in the type 2 immune response as it promotes Th2 differentiation
and B cell commitment to the immunoglobulin G1 and immunoglobulin E isotypes (11).
IL-4 initiates T helper type 2 (Th2) differentiation by binding to either a type | or type I
receptor complex that contains the IL-4 Ra subunit coupled to either the chain or the
IL-13Ra1, respectively (12). Phosphorylation of the cytoplasmic C-terminal tails by the
Janus Kinase (JAK) family of tyrosine kinases results from the heterodimerization of
the IL-4 receptor on the cell surface (12). This then leads to the recruitment and
phosphorylation of STAT6 (12). Following the phosphorylation of STATS,
conformational changes take place leading to dimerization, nuclear translocation,
DNA binding and transcriptional activation of several target genes including the genes
for IL-4, IL-5, and IL-13, and the Th2 specific factors GATA3 and c-Maf (12).

Functionally, IL-4 promotes cell proliferation and survival, immunoglobulin class switch
to IgG1 and IgE in mouse B cells, priming and chemotaxis of mast cells, eosinophils,
and basophils, an acquisition of the Th2 phenotype by naive CD4* cells, and the
proliferation and activation of epithelial cells (13-16). IL-4 also is a significant cytokine
in tumor immunology (17). Researchers found in early mouse experiments that IL-4
exhibited potent anti-tumor ability. The mice rejected IL-4 producing tumors and
developed long-lasting anti-tumor immunity (17). This is perhaps due to IL-4’s
antiangiogenic effect and/or its ability to activate select CD8* T cells. Paradoxically,
new evidence shows that IL-4 is a tumor-promoting molecule, and thus a cytokine with
opposite effects (17). This is possible due to the IL-4 induced upregulation of
antiapoptotic molecules in tumor cells, and the downregulation of cytolytic molecules
on CD8* T cells. In addition, tumor produced IL-4 is also suggested to act on local
tumor-associated-macrophages (TAMs), inducing the secretion of cathepsins that
promote cell migration (18).



OVERVIEW

A. PRINCIPLE OF THE ASSAY

This assay employs the quantitative sandwich enzyme immunoassay technique. An

antibody specific for mouse IL-4 has been pre-coated onto a microplate. Standards

and samples are pipetted into the wells and any mouse IL-4 present is bound by the

immobilized antibody. After washing away any unbound substances, an enzyme-linked

antibody specific for mouse IL-4 is added to the wells. Following a wash to remove any

unbound antibody-enzyme reagent, TMB substrate solution (Chromogenic agent) is

added to the wells and color develops in proportion to the amount of mouse 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 mouse 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 RD5Y 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) 20.1 58.6 199 20.7 58.8 203
Standard Deviation 1.3 1.8 8.9 1.2 2.7 10.6
CV% 6.5 3.1 4.5 5.8 4.6 5.2

B. RECOVERY

The recovery of mouse IL-4 spiked to three levels throughout the range of the assay

in various matrices was evaluated.

Sample Type Average % Range (%)
Recovery

Cell culture 95 84-109

supernates (n=8)

Serum* (n=7) 95 88-118

*Samples were diluted prior to assay as directed in the Sample Preparation

section.
C. SENSITIVITY

The minimum detectable dose (MDD) of mouse IL-4 is typically less than 2 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 mouse IL-4 produced at R&D Systems.

The NIBSC/WHO interim reference mouse IL-4 preparation 91/656 which was
intended as a bioassay standard, was evaluated in this kit. Each ampule contains a
nominal 1 pg of recombinant mouse IL-4, and was assigned an arbitrary unitage of
10,000 U/ampule. NIBSC/WHO 91/656: 1 Unit of standard = 76 pg of Valukine Mouse
IL-4

E. LINEARITY

To assess the linearity of the assay, different samples were containing or spiked with
various concentrations of mouse IL-4 and diluted with Calibrator Diluent RD5Y to
produce samples with values within the dynamic range of the assay.

Cell culture Serum
supernates (n=4) (n=4)
0,
Average % of 104 108
1:2 Expected
Range (%) 100-109 106-110
Average % of
105 109
1:4 Expected
Range (%) 100-111 106-112
Average % of
105 110
1:8 Expected
Range (%) 93-117 107-112
o
Average % of 102 100
1:16 Expected
Range (%) 94-113 91-108

F. SAMPLE VALUES

Serum - Forty individual mouse serum samples were evaluated for detectable levels
of mouse IL-4 in this assay. All samples measured less than the lowest mouse IL-4
standard, 7.8 pg/mL.

Cell Culture Supernates:

Mouse splenocytes (2 x 108 cells/mL) were cultured for 3 days in RPMI supplemented
with 10% fetal bovine serum and stimulated with lipopolysaccharide. An aliquot of the
culture supernate was removed, assayed for mouse IL-4, and measured 42 pg/mL.



D10.G4.1 mouse helper T cells (1 x 10° cells/mL) were cultured for 4 days in RPMI
supplemented with 10% fetal bovine serum, 50 uM B-ME, recombinant human IL-2
(10 ng/mL), irradiated C3H spleen cells (3 x 10° cells/mL) and conalbumin (100 p
g/mL). An aliquot of the culture supernate was removed, assayed for mouse IL-4, and
measured 2 ng/mL.

EL-4 mouse lymphoblast cells (9 x 10° cells/mL) were cultured for 2 days in DMEM
supplemented with 10% fetal bovine serum and stimulated with 10 pug/mL PHA and
10 ng/mL PMA. An aliquot of the culture supernate was removed, assayed for mouse
IL-4, and measured 23 ng/mL.

G. SPECIFICITY

This assay recognizes both natural and recombinant mouse IL-4.

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
IL-4 control were assayed for interference. No significant cross-reactivity or
interference was observed.

Recombinant Recombinant rat: Recombinant
mouse: IL-4 human:
C10 IL-10 R IL-4
G-CSF IL-13 IL-4 Ro
GM-CSF JE

[FN-y KC

IL-1o LIF

IL-1p M-CSF

IL-2 MIP-1a

IL-3 MIP-1p

IL-5 MIP-2

IL-6 SCF

IL-7 TNF-o

IL-9 Tpo

IL-10 VEGF

Recombinant mouse IL-4 R interferes at concentrations > 5 ng/mL.



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 0.070 0.068 —
1075 0.065
78 0.094 0.096 0.028
0.097
o 15.6 0.120 0.119 0.051
g ] 0.118
g 313 0.179 0.181 0.113
G 0.183
g 62.5 0.293 0.290 0.222
o o 0.287
125 0.508 0.500 0.432
0.492
001 ‘ ‘ _ 250 0.960 0.961 0.893
1 10 100 1000 0.962
500 1.775 1.768 1.700
Mouse IL-4 Concentration (pg/mL) 1761




V. KIT COMPONENTS AND STORAGE

A. MATERIALS PROVIDED

Parts Description Size
96 well polystyrene microplate (12 strips of 8
Mouse IL-4
wells) coated with an antibody against mouse IL- | 1 plate
Microplate
4
Mouse IL-4 Antibody against mouse IL-4 conjugated to 1 vial
via
Conjugate horseradish peroxidase
Mouse IL-4 Recombinant mouse IL-4 in a buffered protein 1 vial
via
Standard base; lyophilized
Assay Diluent
A buffered protein solution with preservatives. 1 vial
RD1-18
Calibrator Diluent A buffered protein base used to dilute standard 1 vial
via
RD5Y and samples
Wash Buffer A 25x concentrated solution of buffered 1 vial
via
concentrate (25x) surfactant
TMB ELISA Substrate Solution/TMB Substrate
TMB Substrate 1 vial
Solution
Stop Solution Diluted hydrochloric acid solution 1 vial
Plate Covers Adhesive strip 3 strips




B. STORAGE

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

Wash Buffer (1x)

Assay Diluent RD1-18

Calibrator Diluent

RD5Y May be stored for up to 1 month at 2-
8°C.*
Stop Solution
Opened/ Conjugate
Reconstituted | T\B Substrate
Reagents
Aliquot and store for up to 1 month at -
Standard 20°C in a manual defrost freezer.* Avoid

repeated freeze-thaw cycles.

Return unused wells to the oil ouch

) containing the desiccant pack, reseal
Microplate Wells ) )
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 kit.
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.

® 500 mL graduated cylinder.

D. PRECAUTION

® The Stop Solution provided with this kit is an acid solution.

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

skin reaction. Avoid breathing mist.

® \Wear protective gloves, clothing, eye, and face protection. Wash hands thoroughly
after handling.




VI. PREPARATION

A. SAMPLE COLLECTION AND STORAGE

The sample collection and storage conditions listed below are intended as

general guidelines. Sample stability has not been evaluated.

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 RD5Y.

Serum - Allow blood samples to clot for 2 hours at room temperature before
centrifuging for 20 minutes at 2000 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 RD5Y.

Note: Grossly hemolyzed or lipemic samples may not be suitable for use in this assay.
B. SAMPLE PREPARATION

Serum samples require a 3-fold dilution into Calibrator Diluent RD5Y. A suggested 3-
fold dilution is 50 uL of sample + 100 L of Calibrator Diluent RD5Y. 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).

Mouse IL-4 Standard - Refer to the vial label for reconstitution volume®.
Reconstitute the Mouse IL-4 Standard with Calibrator Diluent RD5Y. Do not substitute
other diluents. This reconstitution produces a stock solution of 500 pg/mL. Allow the

standard to sit for a minimum of 5 minutes with gentle agitation prior to making dilutions.
*If you have any question, please seek help from our Technical Support.
Pipette 200 uL of Calibrator Diluent RD5Y into each tube. Use the stock solution to

produce a dilution series (below). Mix each tube thoroughly before the next transfer.
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The undiluted standard 500 pg/mL serves as the high standard. Calibrator Diluent
RDSY serves as the zero standard (0O pg/mL).

200 pL 200 pL 200 pL 200 pL 200 pL

A“d/‘id

200 L Std.
f b
STANDARD '

500 pg/mL 250 pg/mL  125pg/mL 62.5pg/mL 313 pg/mL 156pg/mL 7.8pg/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 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



VILASSAY 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.

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 Assay Diluent RD1-18 to each well.

Add 50 pL of Standard and prepared sample per well. Mix by gently tapping the
plate frame for 1 minute. 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 four times for a total of five
washes. Wash by filling each well with Wash Buffer (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 L of mouse IL-4 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 TMB Substrate to each well. Incubate for 30 minutes at room

temperature. Protect from light.

Add 100 pL 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
imperfections in the plate. Readings made directly at 450 nm without correction

may be higher and less accurate.

12



11. CALCULATION OF RESULTS

Average the duplicate readings for each standard 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 mouse 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.

13
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WAE AT T . B4 X EEA1 ugE AN RIL-4, FE4EK 710,000 U/ 25
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Recombinant
mouse:
C10
G-CSF
GM-CSF
IFN-y
IL-1a
IL-1p
IL-2

IL-3

IL-5

IL-6

IL-7

IL-9
IL-10

IL-10 R
IL-13
JE

KC

LIF
M-CSF
MIP-1a
MIP-1p
MIP-2
SCF
TNF-o
Tpo

VEGF

Recombinant rat:
IL-4

Recombinant
human:

IL-4

IL-4 Ra

WERT5 ng/mLiy, /N ERIL-4RZ A I3 RS
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IV. 24

Pt h £ LA
bR BRI ST, BRI I0 N 222 1l LT L AR B A T 2

(pg/mL) 0.D. Average Corrected
0 0.070 0.068 —
105 0.065
78 0.094 0.096 0.028
0.097
- 15.6 0.120 0.119 0.051
R 0.118
g 313 0.179 0.181 0.113
5 0.183
s 62.5 0.293 0.290 0.222
o %17 0.287
125 0.508 0.500 0.432
0492
001 ‘ _ 250 0.960 0.961 0.893
1 10 100 1000 0.962
500 1.775 1.768 1.700
Mouse IL-4 Concentration (pg/mL) 1761
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V. R EH LT

A. BEHIEHR

H R Ei:13%) P
BTN IL-4 BLiE ) 96 FLERA 206

Mouse IL-4 Microplate 1 PR
e, 8Lx12 5%

Mouse IL-4 Conjugate (57 Rl ERAN S IR N 190
N IL-4 drdEsy GRTD . SHEMSRE |

Mouse IL-4 Standard o 1
HEATH I

Assay Diluent RD1-18 il RD1-18 19
PRUE SRR RDSY, T FiBhn i i Al ‘

Calibrator Diluent RD5Y ) 1
FEA

Wash Buffer Concentrate o ‘
IRAG BRI (25%) (i

(25%)

TMB Substrate TMB ELISA I TMB %R (i

Stop Solution 21 190

Plate Covers BRI 35k
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B. W&

RAFHRFNGE | 2-8Chtifs; TEEIRA GA RN A A
YR (1%)
K% RD1-18
B 7R ft A R T
RDSY 2-8°CHEfF, % 30 K*
BEERT
R [EY A R U E RGN
TMB JEX %
B o3, -20°CUKFEMfEAE 30 K%, S S H %l
] P AR AR & e A TR AR A 8N, &
G A TFLIR 2%
B 2-8Chitifr, % 30 K*

* DA JUE A 2
C. SEWPTH B &Rt

® JighrAl (AIINEEA450 nmks P AR U £ 540 nmEk570 nmA IER K IR LE D
® RGN S — Rk

® EMKEIEE 1K

® RiXFIEIR ML L BONRRIE VA
o ARG TR S ABIER, RS IR BRSO . BRI T
o LY TE. Ui k. v HBME R, BRAERMRET .
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VI. SR

A. FERIE R AETT

LT 51 B R AR A A2 2 A DU — R . BEARR S P R TPA
TR LB WORIRI B 0K ER s SEZRIIREA . FEACER IG5 A IR, 7544
UM E R, UAFT<-20CUKFEMN, G BURRR . AR AT RE 75 22 AR e dh R B
RD5Y#i k-

MFEREAS: 5 MR AR SR T BEE 2/, 285 L2000 x gi# 0220704 BXHY L
SERIREN, 573385 < -20°Chifi 7 o 8 o S S UR R o FEASTT RE R 2L AR HE f A B TIRDSY
BEATHRRE -

R SEE MG U T HEAR BT BEANE S T A

B. FEAHEE T

M FE A 75 2 R HE i A B RDSY 1EAT 35 M RE o IR 3 MBE 77154 : B0 uLiEA +
100 pLA#E AR BERDSY o SRR B 2N, HH i 24 B AT E o

C. MWRIAEE TR

ERERTAE R E TER

VeV (1%) : MUKFE R U RIRE IR AT REE 450, BT EHIS, HE=R, &
PRIRZ), FR4h S5 S VE AR IS FRECHI Ve "I 20 mLIRZE PRI (25%) FHZ&ME/K 2
BT KRR ] 500 mL TAEWR Bl (1%) .

INSIL-AF5HE S : SRR E IR SR REB G T e S . FHRHE S F R RD5Y
BN RIL-AFRYE S o 5270 B oy HAh AR 75 23R FE 9500 pg/mLbriE i B . 35252
B/, HIR V.

YIHEE ], HEEBRATIHAR SR,

AR T i N200 pLbRAE S B RDSY . bt it B S IR T Bl R 7 Fi ke
BEIRMIRA G HBREI T 8 WA MBI bR i BER T AE AR Hh 28 B . (500
pag/mL) , FrUESFBRRDSY A FEbRHER 282 55 (0 pg/mL) .
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200pL 200 pL 200uL  200pL 200 plL

= YWan YWan Wan \ “f_\
200uLStd. || 8 ] = ] |

»
e 0D

500 pg/mL 250 pg/mL  125pg/mL  62.5pg/mL 31.3pg/mL 156 pg/mL 7.8 pg/mL

D. SRR

® RGHEAE IR, R

® VR NIT Yy, RIS IR RS BRI R E ek, 5
HANTRIR I3 7359 1 AN [ RO A% TR

® EUASS B e BRI A

® REUUMEEMY, I BRI R] ORAUESS SR HERA

® TMBJEMIFRAE EARATN A t, ERECIRAE: ARG, # A s A ]
TR PEE PR 15

® 2 VR BRI BRI TMBIEE VA LAY — 8 INAZIERUG, FLNEIHE AR
o AL SR, MIRLABERIESIE SRS

27



VILIZRIEZ B

AR ITE RIS R E T EiR, BUUTH ISR AR A LR
1. AR AR, HE S U T 5 AR MR v b

2. NCPHEERNFEBETIH AN RGN, FoRrs

3. ERAMEFLF IS0 Lkl RD1-18;

4. G AN AR BEARAE S A SCIRFEA N AAR AL, BEALE0 pLo R ARHE R 571
grile BB SR NAL, FRBE2/MR . WA T ke FLEIRIA, AT
T s i RIS FEA BB N AL B (REAS TR MR, TEIE 2 WA ARSI 253875 o)

5. CRRANBARIRE, VR, ZEIE YA e B SRR . R FLINYEE 400
uL, SRJEREAR AP 25 . EEEHRAEAIR, SEUEEIR. BRRVESU RN 250k B A
DA TRRF ISR AR . Ba— BB, TR A AT VPR T B A 3

B, FEROKAE A ik R Ak
6. TETAFLAIIA100 pLEg bRty . FHEBORE A VAL, T 2/
7. HEEHSLUERGRE:
8. TEFAHALAIMA100 pL TMBJEEHR, ERFHF 3004, HEES:
9. EFANFALAIMAI00 pL& I, ERMMIANR, SRREEE5;

10. IO LS 105080, Af A BEAR G 450 nmF G FEE{E, WE 540 nmik570
nmAE RS IE S K o ISR KA EASAT ], PL450 nmf e 808 2:540 nmi 570 nmi¥]
B XA A IE BEARAR L ) 22 B b o VA I IE T B 3245450 nm AL 3EAT 152

HonT e v HE AN R ;

1. WEREEER: KRS ARE i (K R LB RO MR, 2851825 bR e i 120D
i (0.D.) , MEHFHENHAENSHZE (4-PL) LM G OIErtEfZ. 51—
BT, I L iyl ARV i T WO il PR FE SR A S v
2, Jrid B B R s A i 2. B R Dhd i g BRUIL-43R B R0 H s
O.D. (X HORLNEAL, I H A B G 2l LB A R E - %FE 4772

BEAHA KRG BRI S
AN SRR SR ABRRE M THE R 28 5 B )R 0 20 DA R £
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