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. BACKGROUND

CXCL1, also known as KC, GRO alpha, and CINC-1, is an approximately 8 kDa
proinflammatory chemokine that plays a key role in neutrophil migration and activation
(1). Mature human CXCL1 shares 64% and 67% aa sequence identity with mouse and
rat CXCL1, respectively (2). It is produced by many cell types in inflammatory sites and
during chronic inflammatory diseases (1). CXCL1 can associate into bioactive dimers
and primarily signals through CXCR2/IL-8 RB but can also bind with lower affinity to
CXCR2/IL-8 RA (3-5). It induces neutrophil migration, extravasation, respiratory burst,
and degranulation and also induces T cells to produce proinflammatory IL-17 (4, 6, 7).
CXCL1 additionally binds to Syndecan-1 on epithelial cells which acts as a sink for
CXCL1 activity until Syndecan-1 cleavage by MMP-7 (8). CXCL1 is up-regulated in
spinal cord astrocytes by inflammatory stimuli or tumor cell injection, and it exacerbates
pain sensation by potentiating excitatory NMDA neurotransmission (9, 10). In the
circulatory system, CXCL1 interacts with CXCR2 on endothelial cells to promote
lymphatic tube formation and angiogenesis (11,12). It promotes the hypertrophic
differentiation of chondrocytes resulting in cartilage matrix deposition, calcification, and
remodeling (13). It interacts with both CXCR1 and CXCR2 on adipose stromal cells and
promotes their recruitment to prostate tumors in obese patients (14). It also binds
CXCR2 on ovarian cancer cells, leading to cleavage of cell surface HB-EGF,

transactivation of EGF R, and cell proliferation (15).



OVERVIEW

A. PRINCIPLE OF THE ASSAY

This assay employs the quantitative sandwich enzyme immunoassay technique. An

antibody specific for human CXCL1/GROa has been pre-coated onto a microplate.

Standards and samples are pipetted into the wells and any CXCL1/GROa present is

bound by the immobilized antibody. After washing away any unbound substances, a

biotinylated detection antibody specific for human CXCL1/GROa are pipetted into the

wells. After washing away any unbound substances, Streptavidin-HRP are 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 CXCL1/GROa 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 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) 95.7 303.0 926.7 93.5 298.4 942.9
Standard Deviation 4.3 9.7 61.7 5.3 11.0 58.7
CV% 4.5 3.2 6.7 5.7 3.7 6.2

B. RECOVERY

The recovery of human CXCL1/GROa spiked to different levels throughout the range of
the assay in cell culture media was evaluated. The recovery ranged from 111.7-124.8%

with an average of 115.0%.

The recovery of Human CXCL1/GROa spiked to different levels throughout the range of
the assay in human serum was evaluated. The recovery ranged from 81.8-98.1% with

an average of 91.7%.
C. SENSITIVITY

The minimum detectable dose (MDD) of human CXCL1/GROa is typically less than
2.03 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 CXCL1/GROa 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 CXCL1/GROa 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 99.1 89.8-108.6
1:4 103.8 91.1-116.2
1:8 107.1 88.6-121.2
1:16 106.9 82.9-124.6

F. SAMPLE VALUES

Serum - Four human serum samples were evaluated for the presence of human
CXCL1/GROa in this assay. All samples measured ranged from 91.6 to 187.6 pg/mL
with an average of 134.6 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

ENA-78 KC

GROB MIP-1a

IL-8 MIP-18

MCP-1 MIP-2

MIP-1a

MIP-1B

NAP-2 Recombinant Rat
RANTES CINC-1

A sample containing 50 ng/mL of recombinant human GROy measured 0.144 ng/mL

(0.3% cross reactivity)



IV. EXPERIMENT

EXAMPLE STANDARD

The standard curve is 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 wells)
Human CXCL1/GROa ) ] .
. coated with a Mouse antibody against Human 1 plate
Microplate
CXCL1/GROa.
Recombinant Human CXCL1/GROa in a buffered
Human CXCL1/GROa ) . . .
protein base; lyophilized. Refer to the vial label for | 2 vials
Standard N
reconstitution volume.
Human CXCL1/GROa | Biotinylated CXCL1/GROa antibody, lyophilized. 1 vial
Detection Antibody Refer to the vial label for reconstitution volume.
. i Buffered diluent used to dilute standard and .
Calibrator Diluent (1x) 2 vials
samples.
Detection Antibody Concentrated buffered diluent used to dilute 1 vial
Vi
Diluent (4x) Detection Antibody.
Streptavidin-HRP B 40x Streptavidin conjugated to horseradish 1 vial
Vi
(40%) peroxidase.
. A 10x concentrated buffered protein base used to .
Reagent Diluent (10x) . . . 1 vial
dilute Detection Antibody and HRP.
Wash Buffer A 25x concentrated solution of buffered surfactant 1 vial
Vi
Concentrate (25x%) 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 B

Diluted Wash
Solution

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

Stop Solution
Standard Prepare fresh for each assay.
) ) Aliquot and store for up to 1 month at-20 °C in
Detection Antibody
a manual defrost freezer. *
Opened/ May be stored f to 1 th at 2-8 °C.*
Reconstituted ay be stored for up to 1 month at 2- .

Reagent Diluent
Reagents (10%) Use and discard diluted Reagent Diluent (1x).

Prepare fresh for each assay.

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

May be stored for up to 1 month at 2-8 °C.*
Detection Antibody
Diluent (4x) Use and discard diluted Detection Antibody

Diluent (1x). Prepare fresh for each assay.

Return unused wells to the foil pouch

. containing the desiccant pack, reseal along
Microplate Wells . ,
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.

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.
B. SAMPLE PREPARATION

Serum samples recommend a 2-fold dilution. A suggested 2-fold dilution is 100 pL of
sample + 100 uL 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 - 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.

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

Detection Antibody Diluent (1x).

Reagent Diluent (1x) - Use deionized or distilled water to prepare Reagent 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
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).
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Human CXCL1/GROa Standard - Centrifuge briefly before opening. Refer to the
vial label for the reconstitution volume*. This 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 the appropriate 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).

300ulL 300ulL 300ul 300ul 300ulL 300ulL
300ul
¥ . — — ——
SI“.:A::‘ , ' '
- |
4000pg/mL 2000pg/mL  1000pg/mL 500pg/mL 250pg/mL  125pg/mL 62.5pg/mL 31.3pg/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 Solution protected from light. TMB 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.
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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, 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 uL of the Detection Antibody (1x%) diluted in Detection Antibody 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 yL 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

12



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, control, 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 CXCL1/GROa
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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A. RBHE

AR ARERARE (TR N A [ FLTR] RS R 2D
CANRE I =AFEA, (R AR 70 AR IN200, - DL 5E B A RS

WRIEREFE CR R 8] SRR

CANRE I =AFEA,  EA R 7 Ak 200K, DL & BRI RS

AR B WA K B
FEA 1 2 3 1 2 3
FYME (pg/mL) 957 | 303.0 | 926.7 | 935 | 2984 | 942.9
bRz 4.3 9.7 61.7 5.3 11.0 58.7
CV% 4.5 3.2 6.7 5.7 3.7 6.2
B. ElkZE

TEYN RS FRILFEAS R 5 NG ITE 9 AS[E] K A CXCL1/GROa, il Hal ek . [a]ik
ZRIETE111.7-124.8%, “FHELELE115.0%.

8 N MUEREA 45 ARSI A A E KT A CXCL1/GROa, Ml H Bk, R FRiE
FEl7£81.8-98.1%, P EAEI.7%.

C. REUE

ANCXCL1/GROafEAK AT &E (MDD) —f#/N12.03 pg/mL.

MDD /2 #4520 5. 52 1) Z A it L AR ' P2 AL A1~ SN A s 74 22 T B304 81 RO AR X 2
WL

D. ®IE

ILELISA T & 48 HR&D Systems 7= (1) K7 A B 221k (1) 1= 41 fE B 4 A\ CXCL1/GROa
HHTKIE.

E. &t

ANEIREA S 838 N EIREE AN CXCL1/GROG, A5 AR MR (1%) ek
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MRS FEME (%) T (%)
1:2 99.1 89.8-108.6
1:4 103.8 91.1-116.2
1:8 107.1 88.6-121.2
1:16 106.9 82.9-124.6
F. HABUE

MEREAS - ARG S A T 443 NG FEA R CXCL1/GROAHI Ko 4 FEA IS

A G 991.6-187.6 pg/mL, ~FI{E }y134.6 pg/mL.

G. Rtk
W AT PR /1) B S0ng/ mL A 52 SR AL A7 U 45 281 W (B ()58 S N B4
Recombinant human Recombinant Mouse
ENA-78 KC
GROB MIP-1a
IL-8 MIP-18
MCP-1 MIP-2
MIP-1a
MIP-18
NAP-2 Recombinant Rat
RANTES CINC-1

50 ng/mLE H A\ GROY A il 18 40.144 ng/mL (0.3%758 UKL o
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V. A EHR LT

A. RIS H R

2H % ik KIS
Human CXCL1/GROa BN RPT N CXCL1/GROaH T[] 96 FL 1 Huki
Microplate FIROITM, 8 FLx12 %
Human CXCL1/GROa b GRTR) , SHEMGETHE 2 ¥
Standard b
Human CXCL1/GROa HEWEAI CXCL1/GROoK MIFTAR, % 1 i
Detection antibody Tk, SER SR HATEER
Streptavidin-HRP B (40x%) 40x 4 S B SR A R bt 1) HRP 1
W4 R FIFERR (10%) F-TRReka il
Reagent Diluent (10x 19
9 (10 FL (A HRP
R E AR R (1%) BEARUE AR
Calibrator Diluent (1x) ;Zﬁnnﬁﬁﬂf 18 FH T H R pR v o AR 2 1
W45 IR H Bl (4x) HTWikets \
Detection Antibody Diluent (4x) A AR ATRER |
MIEREN
Wash Buffer Concentrate (25x) | WRAEHEIEZMR (25%) 1
TMB Substrate TMB ELISA VB TR 198
Stop Solution 2k 1
Plate Sealers P I 3k
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VI. SEIO RIS
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