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. BACKGROUND

IL-2 (also known as TCGF) is a 15-16 kDa monomeric, a-helical glycoprotein that
belongs to the Type | cytokine family (1-3). Mouse IL-2 is synthesized as a 169 amino
acid (aa) precursor that contains a 20 aa signal sequence and a 149 aa mature chain.
There is also one potential site for O-linked glycosylation, and over residues 35-46
there is a poly-GIn region. Notably, IL-2 has multiple alleles in mouse, varying in the
number of GIn residues and TSSS repeats over aa #21-46 in the sequence for Mus
musculus (SwissProt #:P04351) (4). Mature mouse IL-2 shares 56% and 73% aa
sequence identity with mature human and rat IL-2, respectively, with the major
difference residing in the presence of multiple glutamines. Mouse and human IL-2

exhibit limited cross-species activity (4, 5).

Functionally, IL-2 was initially thought to be a growth factor for T cells, and as such,
was tried therapeutically in humans in the hope that it might boost the immune
response in cancer and HIV patients (6-9). Unfortunately, these efforts have shown
limited success. Experimentally, studies have shown that mice lacking IL-2 or the
IL-2R develop lymphoproliferation and autoimmune disease, suggesting that the
function of IL-2 is more of a growth-limiting, rather than a growth-inducing factor (3, 6).
Recent studies now suggest that the real reason for lymphoproliferation is an inability
to produce CD4*FoxP3*CD25/IL-2Ra* Tregs (3). Notably, IL-2 is now suggested be
an absolute requirement for successful CD8* memory cell recall responses (3).
Mammalian cells known to express IL-2 include CD4* and CD8* T cells, NK and NKT
cells, and dendritic cells (3). The receptor for the IL-2 is complex and consists of three
distinct subunits in varying combinations (3, 10, 11). Two of these are ligand-binding
and are termed IL-2Ra and IL-2R. IL-2R is 55 kDa and binds IL-2 with low affinity.
IL-2R, which is 75 kDa and is also a component of the IL-15 receptor, binds IL-2 with
intermediate affinity. Signal transduction is performed by both IL-2R and a 64 kDa
common gamma chain (yc). The yc shares receptors with IL-4, -7, -9, -15, and -21.
This signal transducing common gamma chain does not bind IL-2, but does
heterodimerize with IL-2RB to form a functional IL-2 receptor. The complex
heterotrimeric a-B-yc receptor may arise from IL-2 binding to preformed Ra-Rf

complexes (12).



Il. OVERVIEW

A. PRINCIPLE OF THE ASSAY

This assay employs the quantitative sandwich enzyme immunoassay technique. A
monoclonal antibody specific for mouse IL-2 has been pre-coated onto a microplate.
Standards and samples are pipetted into the wells and any mouse IL-2 present is
bound by the immobilized antibody. After washing away any unbound substances, an
enzyme-linked polyclonal antibody specific for mouse IL-2 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-2 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 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 Diluent 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
Mean (pg/mL) 26.0 521 32.4 94 .1 477
Standard Deviation 1.2 244 4.5 9.7 58.4
CV% 4.6 4.7 13.9 10.3 12.2

B. RECOVERY

The recovery of mouse IL-2 spiked to different levels throughout the range of the
assay in cell culture media was evaluated. The recovery ranged from 84-107% with

an average of 95%.

The recovery of mouse IL-2 spiked to different levels throughout the range of the
assay in mouse serum was evaluated. The recovery ranged from 70.1-85.3% with an

average of 80.5%.
C. SENSITIVITY

The minimum detectable dose (MDD) of mouse IL-2 is typically less than 3.5 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-2 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-2 and diluted with Diluent 1x to produce samples

with values within the dynamic range of the assay.

Dilution Average % of Expected Range (%)
1:2 99 95-105
1:4 100 96 - 104
1:8 103 97 - 110
1:16 103 99-109

F. SAMPLE VALUES

Cell Culture Supernates - The following primary tissues from the mice were
homogenized and seeded in RPMI supplemented with 10% fetal bovine serum, 2 mM

L-glutamine, 100 U/mL penicillin, and 100 pg/mL streptomycin sulfate. The cell culture

supernates were assayed for levels of mouse IL-2.

Detectable
Primary # Organs Seeded Incubation
Stimulant Levels
Cell Type | homogenized | volume Time
(pg/mL)
Spleen 2 125 mL N/A 2 days ND
Spleen 2 100 mL [10pg/mL ConA| 2 days 447

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 ug/mL PHA and 10 ng/mL
PMA. The cell culture supernate was assayed for mouse IL-2 and measured 19

ng/mL.



Serum - Four Mouse serum samples were evaluated for the presence of IL-2 in this

assay. All samples measured below the lowest standard, 15.6pg/mL.
G. SPECIFICITY

This assay recognizes both natural and recombinant mouse IL-2. 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-2 control were

assayed for interference. No significant cross-reactivity or interference was observed.

Recombinant mouse

IL-4 IL-2 Ra
IL-7 IL-2 RB
IL-9 IL-2 Ry
IL-15




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 0.050 0050 =
10 0.050
156 0.083 0.083 0.033
0.083
4 313 0.117 0.117 0.067
= 0.117
g 625 0.187 0.182 0.132
3 0.178
s 125 0321 0320 0.270
o o 0.319
250 0.576 0593 0.543
0.610
500 1.056 1.060 1.010
0.01 1054
i e e 1000 1.802 1.865 1815
Mouse IL-2 Concentration (pg/mL) 1.838




V. KIT COMPONENTS AND STORAGE

A. MATERIALS PROVIDED

Parts Description Size
96 well polystyrene microplate (12 strips of
Mouse IL-2 Microplate 8 wells) coated with monoclonal antibody 1 plate
against mouse IL-2
solution of a polyclonal antibody against
Mouse IL-2 Conjugate mouse IL-2 conjugated to horseradish 1 vial
peroxidase
recombinant mouse IL-2 in a buffered
Mouse IL-2 Standard ] - 2 vials
protein base; lyophilized
Calibrator Diluent(5x) a 5xconcentrated buffered protein base 1 vial
Wash Buffer concentrate a 25x concentrated solution of buffered
1 vial
(25%) surfactant
TMB Substrate TMB ELISA Substrate Solution 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.

Standard Use a new standard for each assay.
Opened/
Reconstituted May be stored for up to 1 month at 2-8 °C.*
Calibrator Diluent
Reagents

Diluted Wash Solution

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

Conjugate

TMB Substrate

Concentrate (5x) Use and discard diluted Calibrator Diluent
(1x). Prepare fresh for each assay.

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

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.
PRECAUTION

The Stop solution/buffer provided with this kit is an acid solution. Wear eye, hand,

face, and clothing protection when using this material.



Vl. 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. REAGENT PREPARATION

Serum samples require a 2-fold dilution. A suggested 2-fold dilution is 100 uL of

sample + 100 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.
Diluent 1x - Add 20 mL of Calibrator Diluent 5% into 80 mL of deionized or distilled

water to prepare 100 mL of Diluent 1x.

Mouse IL-2 Standard - Refer to the vial label for reconstitution volume*. This
reconstitution produces a stock solution of 1000 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 1000 pg/mL serves as the high standard. The Diluent 1x serves as

the zero standard (0 pg/mL).

10



200l 200 pL 200pL 200 200 plL

200 pL Std.
= _ T
g ' m
1000 pg/mL 500 pg/mL 250 pg/mL  125pg/mL 625pg/mL 31.3 pg/mL 15.6 pg/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 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.

11



Vi

. 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 50 pL of Diluent 1% 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 uL of mouse IL-2 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.
CALCULATION OF RESULTS.

Average the duplicate readings for each standard and sample and subtract the

12



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-2 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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HAMEN =2 (IL-2, 1 FCNTCGF) 2 —1M15-16 kDaffhalB e tE 1, J& 115140
MR FHE (1-3) o /NRIL-2F1 782 S 1691 2R (aa) HIZHK, EBE&—/1H20
MNRAEEIRH G 5 A — A 149N Z R A B B . S1NE A — D O-1EHepE
FACHIBEAEAL £, ALK AES5-460RFL AL ) 2 R & %X . ([HAERERE, DRIL-2FH
ZAEAREE, SFEUNRIIIL-2F751] (SwissProt#:P04351) #£21-46% LB 4t (145 & ik
Ne# & MTSSSH B IREIARE (4) o B/ RIL-2ZEER T 55 N &R MIL-277
A B56%MT7I%HIFPENE, FEERM T REEWNZX . DB ARIL-2177E—E L X
P (4,5) . FEIfE L, L2V AR TAMAE KR T, ik, 85 e A g
B BRTT, DA G R [ N . SR, XSS ORA R . SRR AT s, Bz IL-2
BRIL-23Z AR /N B, O R) 7= AR bk A P s A A8 B S e Ve, R IIL-22 — A BR il
B, MARFFHKKE T (3,6) o HIEKPFTERY], HEHME A i =k JE H 2
Toidi 7% 4 CD4*FoxP3*CD25/IL-2Ra* Treg4iifil (3) o EFERAILE, BUEIL-280A N
e 75 CD8HEIZ AN ML A i) L EE R AE (3D o BTSN, RISIL-200 7L 50
M FECDA*FICDS T . NKYI . NKTZM A SORAIAE (3) o IL-232 fAIR 2%,
H=MAFEREAETE (3,10,11) o KA SECAL S, #AKVIL-2RaM
IL-2RB. IL-2Ra*}y55 kDa, FEfEESEM S 5IL-2454 . IL-2B 75 kDa, th2IL-155% 14
A RES 7, HREESRER I 5IL-245 G 155 5 S IEE IL-2RB AT —~64kDar 2 [FlyEE (ye)
KE. yc5IL-4, -7, -9, -15M-213LE 20k, {558 Fych5IL-2455, H5IL-2RB
SRR, A DIREMEIL-2%2 4k . R = R a-Bye AR AT e S IL-245 &, TE
JERa-RBE &K (12)
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. R
A RBHE

MR PREHARE (IR — 5 A AS [E) LI BRAR 7 D

TR EERIPIANREAS, FE R — BN 23 A 207, DA 8 B A RE 1l 22
PRIEVREHARE (A [FIR T8 (R R 2D

CAMKRFEIR =ANREA, FEAN R 2 A 200K, DA & AR A) RS ff 2

AR PR AR IR 1
FEA 1 2 1 2 3
SFHE (pg/mL) 26 521 32.4 94.1 477
bR 1.2 24.4 45 9.7 58.4
CV% 4.6 4.7 13.9 10.3 12.2

B. M=

TEZH M 15 FE FEREA 45 NSV FE N AS R KRN BRIL-2, W5 IR . [RIeR i
84-107%, “FHJRIHRTEI5% .

FE /N BRI FEAS A 45 NG VE B 9 A [E) A I /N BRIL-2, 05 e Bl Usc e o (el i % 3 [
70.1-85.3%, “F¥JEICEES0.5%.

C. REE
NRIL-2 5 B AT 77 & (MDD) —f%/hF-3.5pg/mL.

SRS T L2 AR 201K 1 28 0 6 0 F B89 L0 5 R bl 22 - S5 5 AR X
W

D. RIE

HLELISAIR A & 24 R&D SystemsA: = (1 K g #F 1 28 14 1 v 2 % 81 40/ BRIL-2 85 (A T A
1.

E. &t

AFERREEA R S BB N BRI /N RIL-2, SR FIRRIR (%) KR ARG B 2R IS
Py, W H .
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MR FEMESRRHE (%) TiE (%)
1:2 99 95 - 105
1:4 100 96 - 104
1:8 103 97 - 110
1:16 103 99 - 109
F. HATUE

AR IR BRI - AN SUMEALZ 2 0 A5 B AR 77 T RPMIBE IR b, AR %
HILEAH10%MA MG 2mM L-23 2. 100U/mL7E % 32 A1100pg/mLAR IR BE 2 3%
IR AR 7R BT M RIL-2 5 &

FERMIE AT IRHA RUIEERS
HRIBR | B 1
0 - FrHIER BuE) 5 & I IF) (pgimL)
it 2 125 mL N/A 2 days ND
il 2 100 mL 10 ug/mL ConA | 2 days 447

EL-440f CNRBIARRD LL2x10° cells/mLiiiR, 774K 15773 H100mL\IDMEM,
EH10% S 117 « 10pug/mL PHARI10 ng/mL PMA. BU_E i, T43IL-26) & 5 19ng/mL.
MIBEREA - A AT SR I T 463 BRI FEAR HPIL-2 7K o 403 A R R I 32K T
B RARAEN, 15.6pg/mL.

G. frRrtk

VEELISAVE rIAS I R IR M AL/ BIL-288 o 45 LR 7 IR R (1) Ac il i 50ng/mL
3R FEE SR AT 5 /N BRIL-2 18158 SRS o #450ng/mL -4 R 745 \ o 8] 96 6] ) =R 2H /) B
IL-25F At e, SRAGIIR /N BRIL-2 1) T30 VA AR BB 58 O B BT

Recombinant mouse

IL-4 IL-2 Ra
IL-7 IL-2 RB
IL-9 IL-2 Ry
IL-15
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IV. 26

A v B 2% 52

\)

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

(pg/mL) 0.D. Average Corrected
0 0.050 0.050 —
10 0.050
15.6 0.083 0.083 0.033
0.083
B g 313 0.117 0.117 0.067
a 0.117
2 62.5 0.187 0.182 0.132
E 0.178
B i 125 0321 0.320 0.270
Qe 0.319
250 0.576 0.593 0.543
0.610
a1 500 1.056 1.060 1.010
10 100 1000 1.064
1000 1.892 1.865 1.815
Mouse IL-2 Concentration (pg/mL) 1.838
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V. SIS A

A. RIS H R

2H %, it Fis
Mouse IL-2 Microplate BP9 LR AR L JmtRk, 84L x 125 | 13k
Mouse IL-2 Conjugate g B I |- 24704 ki
Mouse IL-2 Standard PrdfEmm GATD 2§
Calibrator Diluent (5x) IRAEMREI (5 %) kil
Wash Buffer Concentrate (25x)| iR4E¥ M (25 %) kin
TMB Substrate TMB ELISAJR¥ 7K i
Stop Solution 2 bR ki
Plate Covers S 35k

B. W&
RITEHRAG | 2-8°CHififr; IR &EA RSN AT

SER SR (150
%1k
L e e el
TMBJR A
;gi;iggfiﬁ b S R A DR 24
R | o REOR .
(5%) ;%i@tﬁﬁﬁ FEEIE 1 b SRR, 2 A0 E
L LR 2% i%jfcﬁ%%é&ggg%gaﬁﬁﬁua@%ﬁ%w,ﬁaﬁa‘;

DAL G B A BN
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. SEIRFTH H &R

BEARAX AT EE450nmAS B HOWR A A 540nmERS 7 Onmise IE K AR I AED
FeRE PN S — R Sk

UK B E B 7K

Vel (WO 2B BRI & 2 B e tibl

500mL & &

. EREH

B 2B RO BRI, I TS IR T T AR AR AT B
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VI. SEO RIS

A. FERKRERER

MPRETE ETEWR: BRI B0 2 SLZIREINREA . FEASEE 5 45 A ARG, 75 4%
— KA B8, AT T-20°COKFEN , B R iRk FEARTTRETFR BB (1%)
=

M¥EREA: IG5 28 (SST) 4 B i - i MAE =& 30481, 48)51000 x g .0
15938 WEBUMTEFEAS 2 J5 BRI Z) F ARG, B 2025, -20°CI 746 o 8 4 S S IRl
B. HEAHESTE

M FEA 75 BRI (1) 265 MR fe BEA TR, RI100 L IfLi+100 uLFGRei (1),
C. RFTHES T/E

FERAMERIAERFIBRETZEE

VeV : M UKAR A B IR ST e 454, B T IEW LG, A IR, BEIRS,
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