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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 y® 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 Il 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 STAT6, 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
GATAS3 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. A
monoclonal 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
polyclonal antibody specific for mouse IL-4 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 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 serum.
The kit should not be used beyond the expiration date on the kitlabel.
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
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.

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.

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 should be added to the plate in the same order as the Substrate Solution.
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 Substrate Solution.



lll. 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 Precision Inter-assay Precision

Sample 1 2 1 2 3

n 20 20 20 20 20
Mean (pg/mL) 13.8 260 15.3 49.5 238
Standard Deviation 1.1 14.8 1.9 5.3 15.8
CV% 8.0 5.7 12.4 10.7 6.7

B. RECOVERY

The recovery of mouse IL-4 spiked to different levels throughout the range of the assay in
cell culture media was evaluated. The recovery ranged from 75-112% with an average of
90%.

The recovery of mouse IL-4 spiked to different levels throughout the range of the assay in
mouse serum was evaluated. The recovery ranged from 71.8-84.3% with an average of
80.4%.

C. SENSITIVITY

The minimum detectable dose (MDD) of mouse IL-4 is typically less than 2.3 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 IL-4 produced at R&D Systems®.

E. LINEARITY

To assess the linearity of the assay, different samples were containing or spiked with high
concentrations of mouse IL-4 and diluted with Diluent 1% to produce samples with values
within the dynamic range of the assay.

Dilution Average % of Expected Range (%)
1:2 102 96 - 105
1:4 103 98 -108
1:8 109 103 - 116
1:16 102 98 - 105




F. SAMPLE VALUES

Cell Culture Supernates - Two spleen organ tissues from a mouse were homogenized
and seeded in 100 mL of RPMI 1640 supplemented with 10% fetal bovine serum, 2 mM L-
glutamine,100 U/mL penicillin,100 pg/mL streptomycin sulfate, and 10 uyg/mL Con A for 2
days. The cell culture supernate was assayed for mouse IL-4 and measured 82.8 pg/mL.

EL-4 cells (Mouse thymoma) were seeded at 2x10° cells/mL and cultured for 4 days in 100
mL of DMEM supplemented with 10% horse serum, 10 pyg/mL PHA and 10 ng/mL PMA.
The cell culture supernate was assayed for mouse IL-4 and measured 3140 pg/mL.

Serum - Four mouse serum samples were evaluated for the presence of IL-4 in this assay.
All samples measured below the lowest standard, 7.8 pg/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 mouse

IL-2 IL-5
IL-3 IL-13
IL-4 11

At concentration greater than 10 ng/mL, mouse IL-4 R interferes in the assay.



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 —
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 o 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




V. KIT COMPONENTS AND STORAGE

A. MATERIALS PROVIDED

Parts Description Size
Mouse IL-4 96 well polystyrene microplate (12 strips of 8 wells) 1 plate
Microplate coated with monoclonal antibody against mouse IL-4 P
Mouse IL-4 Solution of a polyclonal antibody against mouse IL-4 .

: X . ) 1 vial
Conjugate conjugated to horseradish peroxidase
Mouse IL-4 Recombinant mouse IL-4 in a buffered protein base; .

- 1 vial

Standard lyophilized
Calibrator Diluent (5x) | A 5x concentrated buffered protein base 1 vial
Wash Buffer A 25x concentrated solution of buffered surfactant 1 vial
concentrate (25x)
Color Reagent A Stabilized hydrogen peroxide 1 vial
Color Reagent B Stabilized chromogen (tetramethylbenzidine) 1 vial
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.

Diluted Wash Solution

Standard

freeze-thaw cycles.

Stop Solution
Dil 1x
: u<.—:-nt May be stored for up to 1 month at 2-8°C.*
Conjugate
Unmixed Color Reagent A
gss:zgtli tuted Unmixed Color Reagent B
Reagents Aliquot and store for up to 1 month at -20°C

in a manual defrost freezer.* Avoid repeated

Microplate Wells

to 1 month at 2-8°C.*

Return unused wells to the oil ouch
containing the desiccant pack, reseal along
entire edge of zip-seal. May be stored for up

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

The Stop Solution 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.

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.

B. SAMPLE PREPARATION

Serum samples require a 5-fold dilution. A suggested 5-fold dilution is 40 pyL of sample +
160 pL of Diluent (1x).

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

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

Diluent 1% - Add 20 mL of Calibrator Diluent 5% into 80 mL of deionized or distilled water to
prepare 100 mL of Diluent 1x,

Mouse IL-4 Standard - Refer to the vial label for reconstitution volume*. 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 Diluent 1x into each tube. Use the stock solution to produce a dilution
series (below). Mix each tube thoroughly before the next transfer. The undiluted standard
500 pg/mL 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

“/‘1/‘\/“/‘\

200 pL Std.
- .
STANDARD .

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

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 should be added to the plate in the same order as the Substrate Solution.
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 Substrate Solution.

10



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.

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 50 uL of Diluent 1x to each well.

Add 50 uL 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 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 Substrate Solution to each well. Incubate for 30 minutes at room
temperature. Protect from light.

Add 100 pL 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 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 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.
11
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PLATE LAYOUT

Use this plate layout to record standards and samples assayed.

%
-
A

(O

*3*3*0
<<

000
000
000
000
006
®0

7
e
e
e
e
e
e
e

90

8
0O
0
9
9
e
'@
e

6
e
e
e
000
e
e
e

3 5
35
#.* *.
4.* 4.
)0 00
00
4.* 4.
<<

0000

:
A

o0

H( O

A
B
C
D
E
F
G




GNOVUS

f [
-{ é—%‘

-@@y AW AN |

a bietechne 1brand

= s B LB IEFi

/NEUL-4 Valukine " ELISA &4

H%x%5: VAL603

& T E A R AR E AL/, IL-4 B & &

B, AT T Ilm PR 2 W

Bio-Techne China Co. Ltd
P: +86 (21) 52380373 P: 8009881270 F: +86 (21) 52381001

info.cn@bio-techne.com

Novus i G PRAEVRICEL H I 3 N H WA &L

14



mailto:info.cn@bio-techne.com

B

L TR

1. #EiR

L. R

IV. SEE FRiE

V.G S R Ak A
VI SEE TR

VILEAES R

VIILZZ% 3k

15

16

17

18

20

21

22

24

25



. B

HAHME 2= 4 (IL-4) , XFRONB 4HHfBIR 1 1, & —4~%124 18-20 kDa ) F A4 4H i K]
T, RN RELZRPERN (1-4) o NRIL-4 BETASR 140 MEIEER, GH—4 20 4
FIERRIE S — 120 FIERR I A . IL-4 56 3 N SERERE AL IB AL 25, 3 Mk
W R, LKA — ARG T a-i80ie ik (5) o 5 AIL-4 ML NRIL-4 5 — ANk
FHEME. 5N IL-4 AR, EYMRE U RIBRIC, BXAK (6) o BRI/ R
IL-4 SIER 75 5 AMKR IL-4 22514 43%F1 63% AT B En, A ANBRAKR IL-
4 SR T RERE S (7-9) . IL-4 iR Th2 1JCD4* T 4. FEmtEhigni . Bk
. NKT 4iffe. yOT 4 Fmg R dn iRk (1-2,10) .

IL-4 75 2 G e N SR A, REfeiETh2 )AL RIB 41 i 2 s G R BR B I G A4
FEEREHE WA (1) . IL-4 @i g &1 Bkl B2 A E 5514 Th2 o0k, %2 aWaa
A 5 yBERRIL13Rat HEEIL-4 Z4kalldE (12) . @M REIL-4 2R 5 Rk, %
i JAK R 2 A RN, SRR N C st (12) o M5 K STAT6 HI4H55A1
BRI (12) o Fi%E STAT6 (MBI, MFRKEZN, S8 STATE 1 RN, AL,
LA FER DNA 256 FVG S, X e B R A48 IL-4. IL-5. IL-13 DL & Th2 ¢ 57 7
GATA3 fllc-Maf 2 (12) .

fEDhRE L, -4 {23t/ B MG TE . AR S Rk i B 3R EE Oy 19G1 MIgE, e BEE
KA R WL 4 AT B PR 20 L PR JR sh AL, (b 4hiAtE CD4* 4RJfIsR1T Th2 £,
PAR AR 3E b R 40 i 1 B RS AL (13-16) o EBR e 2 U7 T, IL-4 -t — > 5 240 fifg ]
T A7) o AERWINRSER T, AP RRI IL-4 BASRKE U RE . N R AR RIA
IL-4 (R, TERAEARBTIPRE s (17) o X ATREAR BT IL-4 BAHUILAE AR B E T B |
WPe CD8' T AMIMIAE Sy ANFIEEMIIRE, BT IESE B IL-4 52— MEE 21, BitiL-4
e NEA AR EE T (17) o FTRERIMRER, IL-4 53 s 40 B o AR T v 20
¥ ER, A1 CD8* T 4ufurh i gufi 7+ Fif. 534k, iR A RIL-4 WU ER TR
AR A OG EE A (TAMSs) AT 5 e EAN TR AL VR A g R 73 (18D
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A FETRRE

BRARERAEE (IR — BN AN R AL R kG A )
CAMRFEIIPIANREAS, FE[R — BN 2 A 20 Uk, DA E AR RS 16 2
BRIEVRERARE (R [FIR T8 (R R 2D

CAMKRFEI =AM, FEAS R 23 A I 20 Uk, DA € AR AL RS 6 2

AR RS B W AR
FEA 1 2 1 2 3
EME (pg/mL) 13.8 260 49.5 238 13.8
PRz 1.1 14.8 5.3 15.8 1.1
CV% 8.0 5.7 10.7 6.7 8.0

B. M=

TE 40 B 1% 37 FEAE A 35 N AG VT B N AS [R) AP /N BROIL-4, s L el ikeR . (el IR VE [ 78
75-112%, “F¥JECELE 90%.

70/ BRAMTEAE A F1 85 NG FE N AN B KN RIL-4, 30 Fe iR . [AIICRYERITE 71.8-
84.3%, “FHIEIIERLE 80.4%:

C. REUE

/INRIL-4 AR AT & (MDD) —#%/N12.3 pg/mL.

AR AT IIE AR 20 PRt h 40 s GAR -1 BN 99 £ B R 22+ SRL45 38 R AN AR JEE
D. &IE

I ELISA {74 R&D Systems® A=/ 1 K AT B A 1 = 2k s 20 /N RUIL-4 SR TR IE .
E. &t

AFERREA R S BB N IR RN IL-4, S35 HRRE] (1) BRI B ITE I A,
T FLLe k.

R SEREBARHME (%) JEE (%)
1:2 102 96 - 105
1:4 103 98 - 108
1:8 109 103 - 116
1:16 102 98 - 105
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F. HABUE

M E LW - AP RIEH A 509, 15 31 A4 ER 7% T 100 mL 1IRPMI1640
Rigederp, YRR S 10% A4 ME 2 mM L-AEEFE, 100 U/mL 58 %, 100
Hg/mLER R EE 5 2, 10 ug/mL ConA, }iFRMi k. EUZHRE: EiGmE NRIL-4 & &, 45
R 82.8 pg/mL.

EL-4 418 CNERBARRD LA 2x10° 40 f/mL iR, #57%P0K. B5FR% 100 mL [)DMEM &
H 10% 5 1fi%5. 10 ug/mL PHA 1 10 ng/mL PMA. HUZH % 55 F 5ol /N R IL-4 & &,
455N 3140 pg/mL.

MIBEREA - ARG T 4 4 RITEREAT IL-4 FI7KF. 4 i FEAR RN E I8 T 5
RARUES, 7.8 pg/mL.

G. frfk

Ut ELISA VE TRl AR K EEZH /N BRIL-4 B2 - K5 LUR R R BRI (1% g B Al 50 ng/mL
R 2 SRS 5 /N BRIL-4 128 UM o K 50 ng/mL (1F4 745 A\ Hh ()36 i B 2 /N R IL-
4 SRR, ORI /N IL-4 T3, A LRI R 58 R N BT

HANREA

IL-2 IL-5
IL-3 IL-13
IL-4 11

W RT 10 ng/mL i, ZNERIL-4R 20646 03¢k R S
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VARSI

A vHE B 2% 521
hRHE 2R S, RS I 20 ) 0 L AR R i 25

(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
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V. RFEHR L
A. RIS H R

4H R Hiik i
Mouse IL-4 Microplate BREPUIAI) 96 LR OJdMR, 8 fLx12 %% | 1 Bk
Mouse IL-4 Conjugate FFRA -4 Pk 13
Mouse IL-4 Standard PRl GRT 1 3
Calibrator Diluent (5x) WAAFRER (5%) 1 i
Wash Buffer Concentrate (25x) | IR#EFRERZEIIR (25%) 1
Color Reagent A T EHA 1 )il
Color Reagent B KB 1 il
Stop Solution 21k 1/
Plate Covers BRI AR 3 5k

* AulE e 2 05 1R DA T8t 96 fLISLAIELISA 55

B. W&

RIFEEAGE | 2-8°CHtifs: EEBEA XA

PelrGe il (1%)

2 It

FREF 1%

EATTF, R (L2 A RlIETINES

2-8°CH#fs, % 30 K*

BREFRKEN | BEHA

Z 5 B

PrAE

7%, -20°C LA R UKARfiEAF 30 K5 G S K

EUEITCIRTES

2-8°Cfitiff, m% 30 K*

B AR AR TR Bl A TR RO AR AR A, et

*INAHER A RO -

C. SLPTTH B &K R
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