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Intended Use
The CyclLex Research Produ@ircuLexyRat FABP4/A-FABP ELISA Kit is used for the
guantitative measurement of rat FABR4/A-FABP iruggrplasma and other biological media.

This assay kit is for research use only‘and'not fause in diagnostic or therapeutic procedures.

Storage
» Uponreceipt store all components at 4°C
» Don't expose reagents to.excessive light.
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Introduction

Adipocyte-specific fatty acid—binding protein (A-BR), also designated aP2 and FABP4, belengs to
the fatty acid-binding protein super family whosembers have relative molecular masses-d5, 000;
and it is exclusively expressed in differentiatetipacytes (1, 2). FABP4/A-FABP is a predominant
cytosolic protein of mature adipocytes, accountarg~6 % of total cellular proteins. This protein. may
be an important regulator of systemic insulin s@rnigi and lipid and glucose metabolism (1). Mice
deficient in FABP4/A-FABP are protected from deystent of hyperinsulinemia, hyperglycemia, and
insulin resistance in the context of both dietang genetic obesity (3, 4). Adipocytes obtained from
FABP4/A-FABP -null mice had markedly reduced effiety of lipolysis in vivo and,in vitro (5, 6) and
exhibited a 2- to 3-fold decrease in fatty aci@ask, suggesting that FABP4/A-FABP mediates efifux
fatty acids in normal physiology (7).

Although the physiological consequences of FABPBABP deficiency have been predominantly
linked to changes in adipocytes, it has reportatittie presence of FABP4/A-FABP in macrophages (2,
8) and have shown that FABP4/A-FABP expressionbmimduced by peroxisome proliferatoractivated
receptor gamma (PPAR gamma) agonists (8), byikal#eceptor agonists(9), oxidized LDL (10), and
the differentiation of monocytes to macrophages aath be suppressed by treatment with a
cholesterol-lowering statin (11). In these cell$\BP4/A-FABP /modulates inflammatory cytokine
production and cholesterol ester accumulation (12).

In apolipoprotein E-deficient mice, ablation of tRABP4/A-FABP gene conferred remarkable
protection against atherosclerosis, which commagurs infthis ratystrain (13, 14). Taken together,
these animal studies demonstrate that FABP4/A-FABR.ntegrating’ metabolic and inflammatory
pathways, provides a key link between various camepts ofimetabolic syndrome. Moreover, Masato
Furuhashi, M. et al. (2007) reported that an oratiiive small-molecule inhibitor of FABP4/A-FABP is
an effective therapeutic agent against severe@gblerosis and type 2 diabetes in mouse models.
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Principle of the Assay

The CircuLex Rat FABP4/A-FABP ELISA Kit employs thguantitative sandwich enzyme
immunoassay technique. An antibody specific for PAB\-FABP has been pre-coated’ onto, a
microplate. Standards and samples are pipettedthetovells and the immobilized antibody binds any
FABP4/A-FABP present. After washing away any unlibsabstances, an HRP conjugated antibody
specific for FABP4/A-FABP is added to the wellsllBaing a wash to remove any unbound antibody
HRP conjugate, the remaining conjugate is allowed teact with ‘the substrate
H,O.-tetramethylbenzidine. The reaction is stoppedduiteon of acidic solution and abserbance of the
resulting yellow product is measured at 450 nm. absorbance is proportional to the concentration of
FABP4/A-FABP. A standard curve is constructed yttpig absorbance values vérsus FABP4/A-FABP
concentrations of calibrators, and concentratidgnsw&nown samples are determinegd @sing this standar
curve.

The CircuLex Rat FABP4/A-FABP ELISA Kit is designdd measuré th@¥concentration of rat
FABP4/A-FABP from rat serum/plasma and other bialagmedia.

Summary of Procedure

Add 100 pL of diluted sample to the weélls
¢ Incubate for 1 hour at room temp.
Wash the wells
v
Add 100 uL of HRP conjugated anti-FABP4/A-FABP botly
¢ Incubateifor 1 hour at room temp.
Wash the wells

v

Add 100 pL of Substrate Reagent

v

Add 100 wZief Stop Solution

v

Meagurerabsorbance at 450 nm
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Materials Provided

All samples and standards should be assayed iicdtgl The following components are suppli
are sufficient for the one 96-well microplate Kkit.

Microplate: One microplate supplied ready to use, with 96 w@lBsstrips of 8-wells) i
bag with a desiccant pack. Wells are coated withFehkBP4/A-FABP antibody as a ca|

10X Wash Buffer: One bottle containing 100 mL of 10X buffer contain2 %Tweefi-20
Dilution Buffer: One bottle containing 50 mL of 1X buffer; use $éample diIutiorQy to use.
li

Rat FABP4/A-FABP Standard: One vial containing 40 ng of lyo ecombiharat

FABP4/A-FABP

HRP conjugated Detection Antibody: One bottle containing 12 mL orseradistogielase)
conjugated anti-FABP4/A-FABP antibody. Ready to.use

Substrate Reagent:One bottle containing 20 mL of the chro stuatte, tetra-methylbenzidine

(TMB). Ready to use.

Cat#. CY-8076 4 Version#: 140318
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Materials Required but not Provided

* Pipettors: 2-20 pL, 20-200 pL and 200-1000 pL precision pigstwith disposable tips.

* Precision repeating pipettor

* Orbital microplate shaker 0

» Microcentrifuge and tubesfor sample preparation.

« Vortex mixer Q

 Microplate washer: optional (Manual washing is possible but not praiée)

* Plate reader capable of measuring absorbance in 96-well platetual w ths of 450 nm/540
nm. Dual wavelengths of 450/550 or 450/595 nm daa ke used. plate can also be read at a
single wavelength of 450 nm, which will give a savhat higher reac @

« Software package facilitating data generation andrsalysis:opti

* 500 or 1000 mL graduated cylinder &

* Reagent reservoirs

* Deionized water of the highest quality

* Disposable paper towels

Cat#. CY-8076 5 Version#: 140318
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Precautions and Recommendations

* Allow all the components to come to room tempai@before use.

« All microplate strips that are not immediatelgu&ed should be returned to the zip-lock pouchictvh
must be carefully resealed to avoid moisture aligorp

Do not use kit components beyond the indicateeéXpiration date.
 Use only the microtiter wells provided with thie k

* Rinse all detergent residue from glassware.

 Use deionized water of the highest quality.

» Do not mix reagents from different kits.

 The buffers and reagents in thiskihy contain preservatives or other.chémicals. CareldHmutaken
to avoid direct contact with these reagents.

» Do not mouth pipette or ingest any of the reagent

» Do not smoke, eat, or drink when performing tlseag orin areas where samples or reagents are
handled.

* Dispose of tetra-methylbenzidine (TMB) containsautions in compliance with local regulations.

* Avoid contact with Substrate Solution which camsshydrogen peroxide.

* Avoid contact with Stop Solution which containgf8ric Acid.

» Wear gloves and eye protection whemghandling imodiagnostic materials and samples of rat origin,
and these reagents. In case of contact avith the Stdution and the Substrate Solution, wash skin

thoroughly with water and seek medical aftentionewnecessary.

* Biological samples may be contaminated with infeaius agents. Do not ingest, expose to open
wounds or breathe aerosolsg\Weanprotective glovesd dispose of biological samples properly.

» CAUTION: Sulfuric Acid'is"a_strong acid. Wear dispcsable gloves and eye protection when
handlingé&top Solution.
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Sample Collection and Storage

Serum: Use a serum separator tube and allow samples tdfarld0 + 30 minutes. Centrif t
samples at 4°C for 10 minutes at 1,000 x g. Rensavem and assay immediately or store n

ice for up to 6 hours before assaying. Aliquotserfum may also be stored at below -702 ende
periods of time. Avoid repeated freeze-thaw cycles.

Plasma: Collect plasma using EDTA-2Na as the anticoaguldnpossible, collect the into a
mixture of EDTA-2Na and Futhan5 to stabilize thenpke against spontaneous vitro complement
activation. Immediately centrifuge samples at 46€ I5 minutes at 1,000 x g. ay immediately or
store samples on ice for up to 6 hours before asgailiquots of plasma may stored at below

-70°C for extended periods of time. Avoid repedtedze-thaw cycles.

Note: Citrate plasma has not been validated for uskisnassay. %
Other biological samples:Remove any particulates by centrifugatio ayediately or aliquot
and store samples at below -70°C. Avoid repeatslf-thaw cycles.

Cat#. CY-8076 7 Version#: 140318
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Detailed Protocol

The CycLex Research Produ€lircuLex Rat FABP4/A-FABP ELISA Kit is provided awith
removable strips of wells so the assay can beethaut on separate occasions using only the lnuaiber
strips required for the particular determinatiomc® experimental conditions may vary, an aliguot o
the rat FABP4/A-FABP Standard within the kit sholié included in each assayfas a)calibrator.
Disposable pipette tips and reagent troughs shdiddused for all liquid transfers to@ avoid
cross-contamination of reagents or samples.

Preparation of Working Solutions
All reagents need to be brought to room temperatui@ to the assay. Assay reagents are supplied
ready-to-use, with the exception¥X Wash BufferandRat FABP4/A-FABP Standard,

1. Prepare a working solution of Wash Buffer byiaddl00 mL of thelOX Wash Buffer to 900 mL of
deionized (distilled) water (ddi®). Mix well. Store at 4°C for two weeks_or -20°Gr flong-term
storage.

2. ReconstitutdRat FABP4/A-FABP Standard with 1.0 mL of ddHz©.“The concentration of the rat
FABP4/A-FABP in vial should bel0 ng/mL, which is referredvas daster Standard of rat
FABP4/A-FABP.

Prepare Standard Solutions as follows:
Use theMaster Standard to produce a dilution series (below). Mix eachetuboroughly before
the next transfer. The 10 ng/mL standard (Std.fyeseas the highest standard. Thiution
Buffer serves as the zero standard (Blank)t

Volume of Standard Dilution Buffer Concentration
Std.1 150 pL of Master Standard 450 puL 10 ng/mL
Std.2 300 pL of Std. 1 (10 ng/mlL) 300 pL 5 ng/mL
Std.3 300 pL of Std. 2 (5 ng/mL) 300 pL 2.5 ng/mL
Std.4 300 pL of Std. 3 (2.54g/mL) 300 pL 1.25 ng/mL
Std.5 300 pL of Std. 4 (1.25,ng/mL) 300 pL 0.63 ng/mL
Std.6 300 pL of Std. 540.63 ng/mL) 300 pL 0.313 ng/mL
Std.7 300 pL of Std. 6 (0.313 ng/mL) 300 pL 0.156 ng/mL
Blank . 300 pL 0 ng/mL

Note: Do not use a Repeating pipette. Change tips feryedlilution. Wet tip with Dilution Buffer
before dispensing.\Unused portions of Standardsldtoe aliquoted and stored at below -70°C
immediately. Aveid‘multiple freeze and thaw cycles.

Sample Preparation

» Serum and‘plasma samples require a 100-foldalilut
e.g. 3 pL of sample + 297 pL of Dilution Buffer)

* @therbiological samples require 10- and 100-40@} fold dilution or appropriate dilution.
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Assay Procedure

1.

Remove the appropriate number of microtiter svethm the foil pouch and place them into the well
holder. Return any unused wells to the foil pouefold, seal with tape and store at 4°C.

. Dilute samples with Dilution Buffer. (See “Samreparation” above.)

. Pipettel00 pL of Standard Solutions (Std1-Std7, Blank)anddiluted samplesin duplicates, into
the appropriate wells.

. Incubate the platat room temperature (ca.25°C) for 1 hour shaking at ca. 300%pm on an orbital
microplate shaker

. Wash 4-times by filling each well with Wash Barff(350 pL) using a squirtsbottle, multi-channel
pipette, manifold dispenser or microplate washer.

. Add100 pL of HRP conjugated Detection Antibodyinto each well.

. Incubate the platat room temperature (ca.25°C) for 1 hour shaking at ca. 300 rpm on an orbital

microplate shaker

. Wash 4-times by filling each well with Wash Barff(350 4L) using,a squirt bottle, multi-channel

pipette, manifold dispenser or microplate washer.

. Add 100 pL of Substrate Reagent Avoid exp@Sing the microtiter plate to direct bght. Return

Substrate Reagent to 4°C immediately afterghessery volume is removed.

10. Incubate the plat room temperature (ca.25°C) for 10-20 minutesshaking at ca. 300 rpm on an

orbital microplate shakerThe incubation time may be extended up to 30 tesf the reaction
temperature is below than 20°C.

11. Add 100 pL of Stop Solutionto each welldin the same order as the previoudbjed Substrate

Reagent.

12. Measure absorbance in eachfwell using a spécitometric microplate reader at dual wavelengths

of 450/540 nm. Dual wavelehgths of 450/550 or 488/Bm can also be used. Read the microplate
at 450 nm if only a single wavelength can be u¥éells must be read within 30 minutes of adding
the Stop Solution.

Note-1: Complete remoyval ofiliquid at each step is esakbtdigood performance. After the last wash,
remove any remaining Wash Buffer by aspirating ecasting. Invert the plate and blot it
against clean‘paper towels.

Note-2: Reliable standard curves are obtained when e@ier values do not exceed 0.2 units for the
blank*(zero“cancentration), or 2.5 units for thghist standard concentration. The plate
should*be monitored at 5-minute intervals for agjpnately 30 minutes.

Note-3: If the mieroplate reader is not capable of readibgorbance greater than the absorbance of the
highest standard, perform a second reading at 4@5Anew standard curve, constructed
using the values measured at 405 nm, is used ¢ondieie FABP4/A-FABP concentration of
off-scale samples. The readings at 405 nm shouldeptace the on-scale readings at 450 nm.
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Calculations

Average the duplicate readings for each standamira, and sample and subtract the average zero
standard optical density. Plot the optical densidy the standards versus the concentration “of, the
standards and draw the best curve. The data cdindzgized by using log/log paper and regression
analysis may be applied to the log transformatiomdetermine the rat FABP4/A-FABP coneentration
of each sample, first find the absorbance valuéhery-axis and extend a horizontal line to the ckah
curve. At the point of intersection, extend a \attiline to the x-axis and read the correspondatg r
FABP4/A-FABP concentration. If the samples havenbeduted, the concentration read from the
standard curve must be multiplied by the dilutiantér.

1. The dose-response curve of this assay fits teeat sigmoidal 5-parameter{logistic equation. The
results of unknown samples can be calculated with @mputer program having a 5-parameter
logistic function. It is important to make an apptiate mathematical adjustmént to accommodate for
the dilution factor.

2. Most microtiter plate readers perform automasilculations of analyte concentration. The calibrat
curve is constructed by plotting the absorbance ¢Y)calibratorswversus log of the known
concentration (X) of calibrators, using the fourgmaeter function. Alternatively, the logit log
function can be used to linearize the calibratiarve (i.e. logit of absorbance (Y) is plotted versu
log of the known concentration (X) of calibrators).

3. Dilution factors need to be taken into consiterain, calculating the rat FABP4/A-FABP
concentration.

Measurement Range

The measurement range is 0.156 ng/mL to 10%ng/miy. #ample reading higher than the highest
standard should be diluted with Dilution Buffertigher dilution and re-assayed. Dilution factorgde
to be taken into consideration in calculating @eHABP4/A-FABP concentration.

Troubleshooting

1. Standards should be run ingduplicate, using pgr@ocol described in th®etailed Protocol
Incubation times or temperatures significantly efiéint from those specified may give erroneous
results.

2. Poor duplicates, accompaniedfby elevated vdtwesells containing no sample, indicate insuffitie
washing. If all instructions‘inithBetailed Protocolwere followed accurately, such results indicate a
need for washer maintenance.

3. Overall low signal may¢indicate that desiccatdrthe plate has occurred between the final wash a
addition of SubstratesReagent. Do not allow théepla dry out Add Substrate Reagent immediately
after wash.

Cat#. CY-8076 10 Version#: 140318
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Reagent Stability

All of the reagents included in the CycLex Resed&obductCircuLex Rat FABP4/A-FABP ELISA
Kit have been tested for stability. Reagents shouldeatsed beyond the stated expiration date. tpon
receipt, kit reagents should be stored at 4°C, mbte reconstituted FABP4/A-FABP Standard must be
stored at below -70°C. Coated assay plates sheustdoed in the original foil bag seale@ by thelagk
and containing a desiccant pack.

Assay Characteristics

1. Sensitivity

Twenty-four assays were evaluated and the minimetacthble dose (MDD) of rat FABP4/A-FABP.
The MDD (defined as such a concentration of rat PAB\-FABP giving absorbance higher than mean
absorbance of blank* plus three standard deviatidrike absorbance of blanki A blank + 3*SD blank)
is better than 92.5 pg/ml of sample.

* Dilution Buffer is pipetted into blank wells.

Typical standard curve

Rat FABP4 Standard Curve

A450

0 25 5 7.5 10
Standard conc. (ng/mi)
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\

¢

The antibodies in the CircuLex Rat FABP4/A-FABP BAI Kit react with rat FABP4/A-FABP
with detectable cross-reactivities to mouse FABPBABP. Cross-reactivities to other FABP
member have not been checked yet.

3. Precision

Intra-assay PrecisioffPrecision within an assay)

Three samples of known concentration were testedesi times on one plate to a

precision.

* Intra-assay (Within-Run, n=16), CV=2.5-4.0 %

rat FABP4 conc. (n

Serum ! Serum . Serum .

1 339.0( 186.8¢ 8

2 320.5¢ 189.2¢ 8

3 318.95 190.80

4 321.20 194.20

5 320.3( 194.4(

6 333.75 181.35

7 322.55 197.20

8 339.0(

9 342.95

10 319.40

11 329.40

12 318.95 179.55 78.25

13 341.55 80.35 79.50

14 322.5¢ 9.7t 78.2¢

15 325 182.1( 78.4E

16 32 185.1( 77.8%
MAX. . 197.2( 83.7(C
MIN. 18 175.80 76.15

MEAN 185.48 79.58

S.D. .9C 7.4F 2.0z
C.V. 1% 4.0% 2.5%

tra-assay
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Inter-assay PrecisigfPrecision between assays)
Three samples of known concentration were testeflvn separate assays to assess inter-assay.
precision.

* Inter-assay (Run-to-Run, n=5), CV=1.38-4.45 %
rat FABP4 conc. (ng/rr

Serum : Serum : Serum .
1 645.7 367.7 158.7
2 665.4 343.2 149.¢
3 656.4 408.2 167.%
4 656.2 352.¢ 152.¢
5 643.2 342.( 160.¢
MAX. 665.4 408.4 167.7
MIN. 643.2 342.0 149.9
MEAN 653.4 362.¢ 158(
S.D. 9.01 27.48 7.02
C.Vv. 1.38% 7.58% 4,45%

4. Linearity

To assess the linearity of the assay, samplesinomgaand/or spiked ‘with high concentrations of rat
FABP4/A-FABP were serially diluted with the DilunoBuffer to produce samples with values within
the dynamic range of the assay.

Linearity
A R
® Serum1 b4
A Serum?2

B 60 N @ seums | S
E
jo)]
£
g 45 F----- e
(o]
(8]
<
&
2 30
(1N
g

15 -

0.0

0 0.2 0.4 0.6 0.8 1 1.2
Serum Dilution Ratio (1/100)
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Example of Test Results

Fig.1 Concentrations of rat FABP4/A-FABP
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Fig.2 Rat FABP4/A-FABP serum level and age <
A
rat FABP4 serum level and age
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Related Products

*CircuLex Mouse FABP1/L-FABP ELISA Kit: Cat# CY-805 4
*CircuLex Mouse FABP3/H-FABP ELISA Kit: Cat# CY-8055
*CircuLex Mouse FABP5/E-FABP/mall ELISA Kit: Cat# C Y-8056
*CircuLex Mouse FABP4/A-FABP ELISA Kit: Cat# CY-807 7
*CircuLex Rat FABP4/A-FABP ELISA Kit: Cat# CY-8076
*CircuLex Mouse NGAL ELISA Kit: Cat# CY-8053

*CircuLex Human NGAL ELISA Kit: Cat# CY-8070

*CircuLex Rat Adiponectin ELISA Kit: Cat# CY-8049

*CircuLex Mouse Adiponectin ELISA Kit: Cat# CY-8051
*CircuLex Human Adiponectin ELISA Kit: Cat# CY-8050
*CircuLex S100A12/EN-RAGE ELISA Kit: Cat# CY-8058
*CircuLex S100A4 ELISA Kit: Cat# CY-8059

*CircuLex S100P ELISA Kit: Cat# CY-8060

*CircuLex S100A8 ELISA Kit: Cat# CY-8061

*CircuLex S100A9 ELISA Kit: Cat# CY-8062

*CircuLex S100A7 (psoriasin) ELISA Kit: Cat# CY-8073
*CircuLex CML/N e-(carboxymethyl) Lysine ELISA Kit: Cat# CY-8066
*CircuLex High-Sesitivity CRP ELISA Kit: Cat# CY-80 71

PRODUCED BY

CycLex Co., Ltd.

1063-103 Terasawaoka

Ina, Nagano 396-0002
Japan

Fax: +81-265-76-7618
e-mail: info@cyclex.co.jp
URL: http://www.cyclex£€0.|p

CycLex/CircuLex products ‘are supplied for researchuse only. CycLex/CircuLex products and
components thereof may not be resold, modified foresale, or used to manufacture commercial
products without priorwritten approval from CycLex Co., Ltd.. To inquire about licensing for
such commercial use, please contact us via email.
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