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. BACKGROUND

CCL4, also known as macrophage inflammatory protein 1 beta (MIP-1 beta) is a 7.8
kDa beta chemokine that is secreted at sites of inflammation by activated leukocytes,
lymphocytes, vascular endothelial cells, and pulmonary smooth muscle cells (1, 2).
CCL4 attracts a variety of immune cells to sites of microbial infection as well as to other
pathologic inflammation such as allergic asthma and ischemic myocardium (3-8). A
CCL4 deficiency in mice promotes the development of autoantibodies, possibly as a
result of compromised regulatory T cell recruitment (6). CCL4 is secreted from activated
monocytes as a heterodimer with CCL3/MIP-1 alpha (9). The first two N-terminal amino
acids can be cleaved from human CCL4 by CD26/DPPIV (10, 11). Both the full length
and truncated forms exert biological activity through CCRS5, and the truncated form
additionally interacts with CCR1 and CCR2b (10). In humans, the ability of CCL4 to bind
CCRS5 inhibits the cellular entry of M-tropic HIV-1 which utilizes CCR5 as a coreceptor
(2). Both forms of CCL4 block HIV-1 infection of T cells by inducing the downregulation
of CCR5 (10). Mature human CCL4 shares 77% and 80% aa sequence identity with

mouse and rat CCL4, respectively.



OVERVIEW

A. PRINCIPLE OF THE ASSAY

This assay employs the quantitative sandwich enzyme immunoassay technique. An

antibody specific for human CCL4/MIP-1B has been pre-coated onto a microplate.

Standards and samples are pipetted into the wells and any human CCL4/MIP-13

present is bound by the immobilized antibody. After washing away any unbound

substances, a biotinylated detection antibody specific for human CCL4/MIP-1 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 human CCL4/MIP-13 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.

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

with Reagent Diluent (1x) or 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)

Four samples were tested twenty times on one plate to assess intra-assay precision.

Inter-assay Precision (Precision between assays)

Four 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) 545.2 153.2 70.1 535.4 146.1 69.9
Standard Deviation 25.5 13.7 2.2 23.2 13.2 1.9
CV% 4.7 8.9 3.2 4.3 9.1 2.7
B. RECOVERY

The recovery of human CCL4/MIP-1p spiked to different levels throughout the range of
the assay in cell culture media was evaluated. The recovery ranged from 70.7 to 92.5%
with an average of 81.1%.

The recovery of human CCL4/MIP-1p spiked to different levels throughout the range of
the assay in human serum was evaluated. The recovery ranged from 82.5 to 121.6%
with an average of 101.4%.

C. SENSITIVITY

The minimum detectable dose (MDD) of human CCL4/MIP-1B is typically less than 0.45
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 CCL4/MIP-1( produced at R&D Systems.

E. LINEARITY

To assess the linearity of the assay, different samples were containing or spiked with



high concentrations of human CCL4/MIP-1B and diluted with Reagent Diluent (1x) (for
cell culture supernate samples) or Calibrator Diluent (1x) (for serum samples) to
produce samples with values within the dynamic range of the assay.

Dilution Average % of Expected Range (%)
1:2 98.6 77.2-115.8
1:4 98.6 80.5-118.5
1:8 101.9 77.5-124.5
1:16 104.0 86.6-113.5

F. SAMPLE VALUES

Human serum - Seven human serum samples were evaluated for the presence of
human CCL4/MIP-1B in this assay. All samples measured ranged from 188.0 to 490.8
pg/mL with an average of 382.7 pg/mL.

G. SPECIFICITY

The following factors prepared at 50 ng/mL were assayed and exhibited no
cross-reactivity or interference.

Recombinant human Recombinant Mouse
GROa MIP-1a

GROB MIP-13

GROy MIP-1y

MCP-1 MIP-3a

MIP-1a MIP-38

MIP-18 Other recombinants
MIP-3a rat MIP-3a

MIP-3f3 viral MIP-|

RANTES viral MIP-II

A sample containing 3.13 ng/mL of recombinant human MIP-1a (70 aa) reads as 56.6
pg/mL (1.81% cross-reactivity).



IV. EXPERIMENT

EXAMPLE STANDARD

These standard curves are provided for demonstration only. A standard curve should be

generated for each set of samples assayed.
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V. KIT COMPONENTS AND STORAGE

A. MATERIALS PROVIDED

Parts Description Size
96 well polystyrene microplate (12 strips of 8
Human CCL4/MIP-13 POySY ) -p ( _ P
) wells) coated with an antibody against human 1 plate
Microplate
CCL4/MIP-18.
Recombinant human CCL4/MIP-1pB in a buffered
Human CCL4/MIP-13 . - ] ]
protein base; lyophilized. Refer to the vial label 2 vials
Standard o
for reconstitution volume.
Biotinylated human CCL4/MIP-1 antibody,
Human CCL4/MIP-13 - ) )
] ] lyophilized. Refer to the vial label for 2 vials
Detection Antibody o
reconstitution volume.
Streptavidin-HRP B 40x% Streptavidin conjugated to horseradish 1 vial
via
(40x%) peroxidase.
A 10x concentrated buffered base used to dilute
standard and samples (for cell culture supernate
Reagent Diluent (10x) | Samples). 1 vial
A 10x concentrated buffered base used to dilute
HRP.
) ) A buffered diluent used to dilute standard and )
Calibrator Diluent (1x) 2 vials
samples (for serum samples).
Detection Antibody A 4x concentrated buffered protein base used to 1 vial
via
Diluent (4x) dilute detection antibody.
Wash Buffer A 25x concentrated solution of buffered 1 vial
via
Concentrate (25x%) surfactant with preservatives.
TMB ELISA Substrate Solution/TMB Substrate
TMB Substrate 1 vial
Solution
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 B

Wash Buffer (1x)

TMB Substrate

Calibrator Diluent (1x)

Stop Solution

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

Prepare fresh for each assay.

Standard Standards may be stored for up to 1 month at
-20 °C.*
Opened/ Detection Antibod Aliquot and store for up to 1 month at -20 °C in
- etection Antibo
Reconstituted y a manual defrost freezer. *
Reagents

Reagent Diluent (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.

Detection Antibody
Diluent (4x)

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.

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 kit.




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.

An incubator which can provide stable incubation conditions up to 25°C + 0.5°C.
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 Reagent 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 supernates samples recommend a 2-fold dilution prior to the assay. A
suggested 2-fold dilution is 100 pL of sample + 100 pL of Reagent Diluent (1x).

Optimal dilutions should be determined by the end user.

Human serum samples recommend a 2-fold dilution. A suggested 2-fold dilution is 100
uL of sample + 100 uL of Calibrator Diluent (1%). 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).

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

Detection Antibody Diluent (1x).

Detection Antibody (1x) - 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

10



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 B (1x) - Centrifuge briefly before opening. Dilute to the working

concentration specified on the vial label using Reagent Diluent (1x).

Human CCL4/MIP-18 Standard - Centrifuge briefly before opening. Refer to the
vial label for the reconstitution volume*. Reconstitute the human CCL4/MIP-183
Standard with Reagent Diluent (1x) (for cell culture supernate samples) or Calibrator
Diluent (1x) (for serum samples). This reconstitution produces a stock solution of 8000
pag/mL. Allow the standard to sit for a minimum of 15 minutes with gentle agitation prior

to making dilutions.
*If you have any questions, please seek help from our Technical Support.

For Cell Supernate Samples - Pipette 1050 puL of Reagent Diluent (1x) (for cell
culture supernate samples) into the 1000 pg/mL tube. Pipette 300 uL of Reagent
Diluent (1x) into the remaining tubes. Use the stock solution to produce a dilution
series (below). Mix each tube thoroughly before the next transfer. The 1000 pg/mL
standard serves as the high standard. The Reagent Diluent (1x) serves as the zero

standard (0 pg/mL).

For Human Serum Samples - Pipette 1050 uL of Calibrator Diluent (1x) (for serum
samples) into the 1000 pg/mL tube. Pipette 300 uL of Calibrator Diluent (1x) into the
remaining tubes. Use the stock solution to produce a dilution series (below). Mix each
tube thoroughly before the next transfer. The 1000 pg/mL standard serves as the high

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

300uL 300uL 300uL 300uL 300ul 300uL
== Yan YWan YWan Yan YW

150ul

F »

- - r——
STANDARD
L. |

8000pg/mL 1000pg/mL 500pg/mL 250pg/mL 125pg/mL 62.5pg/mL 31.3pg/mL 15.6pg/mL
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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.

12



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 and prepared sample per well. Cover with the adhesive
strip provided. Incubate for 2 hours in an incubator at 25°C. 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 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 pL of the Detection Antibody (1x) diluted in Detection Antibody Diluent (1x)
to each well. Cover with a new adhesive strip and incubate for 2 hours in an

incubator at 25°C.
Repeat the aspiration/wash as in step 4.

Add 100 pL of the working dilution of Streptavidin-HRP B to each well. Cover the
plate and incubate for 30 minutes in an incubator at 25°C. Avoid placing the

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

Add 100 uL of TMB Substrate to each well. Incubate for 30 minutes in an
incubator at 25°C. 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

13



12.

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
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 CCL4/MIP-1B 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.

14
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Human CCL4/MIP-18 Standard | 2
S PR 24T IR
Human CCL4/MIP-18 EMEAKIHTN CCLAMIP-1BRIIHTA, -
Detection Antibody BTN, SHEMSPREAT 'S
Streptavidin-HRP B (40x) 40x 4 1 EE R R A R bt 1) HRP 1
WG R FFR R (10%) F TR bk i
Reagent Diluent (10x) RIREAR A LA 19
W4 AR (10x) B T#iF HRP
_ _ FRAESARRER (1%) TR br v fh A AE
Calibrator Diluent (1x) o 2
K CH T ML)
_ _ _ WA IR PUIARFRER (4%) F TRReA
Detection Antibody Diluent (4x) | 1)
bUERES
Wash Buffer Concentrate (25x) | WR#GBERZEMR (25%) 1/
TMB Substrate TMB ELISA RV RITMB JEY)IE R 19
Stop Solution 2 a1t 1
Plate Sealers Eap i 35K
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B. AFI &M

FICERAE | 2-8CHEtE: W TERAEA %P

R MZEK-HRP B

Vel (1%)

TMB JEE ] 2-8°CHififf, W% 30 K*

PRUESRRER (1)

291

- 1 FF 557 i

PrAE T, . .
ST, FRE brRUES -20°CHiEfE, % 30 K
B IEGH | REk 4345, -20°CHEfE, % 30 K*

2-8°Cffifs, % 30 K~

BGHRRER (10%) VAR VA P B 1 1 AR AR, 22
(IEEA

2-8°Cfitifs, % 30 K*
T IUGUARRRER (A% | A U P SETE A F) 1>k A RV
ZRINEF

AR IR ST ] 3 A TR AR AR A

BT
BREALECK i 2-8CHT, BE 30 K

I IHE TR A SO A

C.

SEW PR B AR et

B CRT & 450 nm K A IR U A 540 nm 8% 570 nm A% T A IR IsED
PN B N S — R Sk

K EETIK

Vel (WD« IR PeAR AR B E S

500 mL &5

25°C1H R AH

EEEW

WAIE I — S EA PR, FTRES R R R BU S, kRN .

U & P& L BOE R VER, RIS U RIS « T T AR AR BT . )5
HMERETF .
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VI. SR

A. PSR KB

PR EVEWR: BRI B0 2B SLZSIIREA . FEARUER JG 8 A Bt ill, it —
UAF S5, RAFT<-20°CUKFEN, B B IR, AT RE TR B HRFIMRER (1%)
Pkt

MyEREAS: LIG5> &5 (SST) 4 B i A Mk = AESE 30 4081, 4RJ5 1000 x g &0
15 435t o WS REA 2 5 B ZI TR, s or 3, <-20°CI 74 . B 2%
FEAT] e 75 5 bR UE SRR (1) Fikk.

B. HEAHSLILE

YA LA FEA B ORI (1%) 2 5k e BEAT A, 4. 100 uL 4 L is
+100 pL RFFRBIR (1%) o BB T N & H P e

LI FEAS AR AR RRMR. (1%) 2 1586 RE fa A7 46, flt: 100 L My FEA+100
UL PRAEB R (1%) o S A RRE BN B B & P e o

C. HIRT#LTI/E

FERAMERARFIBRETZER

YRR (1%) : WIUKFER B IR ZE Ve T REE &5 i, BT IEWIS; MEER, &
VRIRES],  frsh b se VAo B HI e v 20 mL R4a 55T (25%) A B 1K
B 7R K FRREICH A 500 mL TAEWREMIVEER (1%) .

BRI (1%) o il 255 7K el 8K PR i ) B AR B (1%)
BMFAERBRR (1) £ B T /K a2 K R R EH A M PTRRRER (1%)
BIHE (%) . FHRITERNEL. SERNUTEEFEERGTR, H&aik
(100%) . BREERED 15 708, LM . 046 T B 3A7. TR T AR R
(%) FRBERMPUE (%) , E/FEMEHET 15 8.

BEBEME-HRP B (1%) : FFERTEBRA O HRFIRRR (1) KRN E- HRP
B (40x) FikE® TAERSE.

A CCLA/MIP-1BFrHEM: s pliFBRe 0. % BN EREBESEESFE,
AT (1%)  (HTFHM LIEFELR) ShrERERER (1%)  (FFilgFH#F4A) &
WU TR UE . 19 E1IRE N 8000 pg/mL brdk Bl . BHEEREE D 15 4080, FHRE S
pEaY N

IS, EE RN EAR L F.

A _EEREAS - ) 1000 pg/mL FBEE TR NN 1050 uL RFIFRBRR (1%)  (HFZ0H L~
JEHEAD , HRSFBEFIA 300 pL fFRBEE (1%) . BhaifEi SR T B R
FIFRE, SRR EHBIEE TS %, 1000 pg/mL E1EbRAET 4 e A, RFRE

26



B (%) af HEFRHESZE S (0 pg/mbL)

NILFEREA - 5] 1000 pg/mL FBE N 1050 pL dpdE BRI (1%)  (HF /g
A, HAREMBEE TN 300 pL AR FRER (1% o Kbk i BRI T B RS
Fike, SEAFRIMRA G HEBBE T 4. 1000 pg/mL & VEbRiE # 2 e b, bRuEims
B (%) n] AERRESZE S (0 pg/mL)

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

150ulL

L |

— ——
STANDARD
e l

8000pg/mL 1000pg/mL 500pg/mL 250pg/mL 125pg/mL 62.5pg/mL 31.3pg/mL 15.6pg/mL

D. HAR/DMRIR

o CHRGEEFERN, R

¢ NIRRT Y, BB FEREARAER . ERE IASFERE R B ek Ak
AN RIS 20 7050 P AS [ RO RS VA 5

o EUASBIE R BRI B

o RREREERY, I BRI R] ORUESS SR HERA

¢ TMBJEMFRAE EARATRON T, R IRAF: IMATELIRG , K e A AN FAR
PRI

o ZAR AR R TMBIE VAR _E RO — B0 I 1B BUS , FLA B B AR 5
HILNA LSRG, MRBLNBIERIES, ERDRE.
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VILZRIEZ B

FERRTER TR ST ARE T ZIR, BUUTE SRR AR & S FLR

1. JERR BT, LT T T B R R AR v s

2. NCPHEEERMFHERIBMIR, RSB EEESA, =i,

3. IFBIEAN RN B bR SR SIS R A AR R FL A, A 71100 Lo FH R B S S M AL,
25CIHBAWE 2/ WP T — k96 FLBAR I, AT F i shrdk fh A S i
REORAOIE;  (FEATEMRE, PEES WS )

4. PR TRARIR 25, A PR 220 B PR 25 5 Zh B BOL AR « B FLINSEE K400 pL,
SRFEHEAR IR TR 250 R HERIESIK, FLPedik. RIS BN 25k Mk &1 B
FAEBIUFRISISE R R —IRPAREE I, EE RN FTE AR T B0k AR R B, 7
IKAFAT BT ik B8 W A

5. TERAMEILAMA100 pLECHILF kil gk (1x) o AR E A R BRfL, 25°CHE
BAEE 2/ 0

6. FEHEBALVENIRE,

7. AEREAMILA NN 100 pLFBE AT ABER 551 2 HRP BIL AR BRI £ R AL
25°CIHIREME 30080, YRR,

8. EHEHALYNERE;

9. TERAILAIIAI00 uL TMBIEVE W, 25 CIEBMB T304, HEEEL;

10. TERAMMFLA IS0 L& Ik, ERAMILIR, ERBR &5,

1. IANZAIERSE 105050 A, A3 F B AR N 52450 nmfIR L FE(E, 1322540 nmEk570 nm
VE AR IER K o IR IEARTT I, LL450 nmffi i 2:540 nmak570 nmitisd.
X E bR AR e B . A IE I B E450 nmAb AT 15 H0nT Bt
20 e HUE AN HE R s

12. WHEER: A bruE SRR AL E RO, S5 Z i F10D
i (0.D. , EHTHENHRENSEZE (4-PL) il &aldirtihs. 5—8
RI7iESR, 8IS 2yl B AN BRUE S 38 IR 68 5 b P94 8 R b b v Bl 2K
I I P E A ) s A B it 28 . B TT LUdE i 22 1) A CCLA/MIP-1BIK FE %t 45 5
O.D. (X HORLEMEAL, I B LA 2R mT UE I [51A /0T KA i o %A 74 7= A 2 %
BRSO EIEI L .

U SRR SRR, Mo i 2R S A FBE 6 23T AR AR 55 5
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