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Intended Use

The CyclLex Research Produ€ircu n Chitotriosidase ELISA Kit is used for the
quantitative measurement of human triosidaseiman serum/plasma, cell extract, cell condétbn
medium and other biological sample

This assay kit is for research u d not fanse in diagnostic or therapeutic procedures.

Storage
» Uponreceipt store all
» Don't expose reage

nts at 4°C
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Introduction

Chitotriosidase was discovered in plasma of patisntfering from Gaucher’s disease; it w
that the 1,000-fold-elevated enzyme originates fhipid-laden macrophages that accumulat
tissues of Gaucher’s patients (1). Chitotriosidaas subsequently been purified fromh n of a
Gaucher’s patient and its cDNA was cloned from an&an macrophages cDNA lib 2 his
enzyme is a human chitinase member of family 18agyl hydrolases (3-5), and ha
hydrolyze chitin. This enzyme is selectively expegbin activated tissue macrophage
in various tissues of several lysosomal diseasgsTéerefore its activity has been proposed as a
biochemical marker of macrophage accumulation indBar’s disease (1, 7). In e other inherited
lysosomal storage disorders, especially sphingidges such as Niemann Pig
and Krabbe disease, which involve accumulationiféérént lipids, more modes
chitotriosidase have been noted (7). Chitotriogidasthe only biomarker i ifi
monitoring the efficacy of the extremely costly yme-replacement ther
male Fabry patients (8).

Elevated levels of serum chitotriosidase were dtsend in disogp
activation of immune system, including sarcoiddSjsand atheroscler@s
that chitotriosidase activity was elevated up tef&@8 in extracts g ‘
clear connection between chitotriosidase expressiod lipid

d“tp to date foe t
aucher patients and

aused by the abnormal
0, 11). It has been shown
erosclerotic tissue, shayin
macrophages inside human
with pathogen-driven diseases,
zyme in host defense against
shaw that chitotriosidase dgtis
falciparum malaria (14). Additiona
ses is the observation that theraazy

nd activity following stimulation with

and in particular with fungal infections, suggegtithe role
chitin-containing pathogens (12, 13). Other clihaata for i
raised in plasma of African children infected waitute Plas
evidence for a role of chitotriosidase during immiagi
is shortly and acutely up-regulated both at th
prolactin, IFNy, TNF o and LPS, but not with |

In the blood stream, tissue macrophages lar
about one-third is directly routed to lysosomes
remains catalytically active (17). A commo
therefore a defective enzyme activity. In
this abnormal chitotriosidase allele and a

newly synthesized 50-kDa chitotriosidase, but
olytically processed to the 39-kDa unit that
iilmsidase gene polymorphism leads to a null alleté a
jons, 30% to 40% of individuals are carriers of
% are homozygous (1, 18).

Principle of the Assay

The CycLex Research Pr ex Human Chitotriosidase ELISA Kit employs the
guantitative sandwich enzyme i noassay technigneantibody specific for human chitotriosidase

has been pre-coated onto craplate. Standardissamples are pipetted into the wells and the
immobilized antibody bi uman chitotrioselgwesent. After washing away any unbound
substances, an HRP cgnju antibody specifichfonan chitotriosidase is added to the wells.
Following a wash to re any unbound HRP congdyantibody, the remaining conjugate is allowed
to react with the s t -tetramethylbenzidine. The reaction is stopped tigfitaon of acidic
solution and aBsor f the resulting yellowdpob is measured at 450 nm. The absorbance is
proportional to t

ration of human chitstidlase. A standard curve is constructed by pfpttin
absorbance val ersus human chitotriosidaseentrations of calibrators, and concentrations of

unknown sa aredetermined using this staraiawe.
The CycL arch Prod@ircuLex Human Chitotriosidase ELISA Kit is designed to measure

the ¢ human chitotriosidase in husemm/plasma or cell culture conditioned medium.

Cat#: CY-8074 2 Version#: 120710
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Summary of Procedure

Add 100 pL of diluted samples to wells

* Incubate for 1 hour at room temp. Q
Wash the wells 0

v

Add 100 pL of HRP conjugated anti-human chitotdasie antibody
* Incubate for 1 hour at room temp.
Wash the wells

Add 100 pL of Substrate Reagent o"

v

Add 100 pL of Stop Solution

v

Measure absorbance at 450 nm

Materials Provided

All samples and standards should be assa
are sufficient for the one 96-well microplate Kkit.

I The following components are supplied and

Microplate: One microplate supplied ready, se, with 96 w@isstrips of 8-wells) in a foil, zip-lock
bag with a desiccant pack. Wells are witli-ramiman chitotriosidase antibody as a capture
antibody.

10X Wash Buffer: One bottle containi@ mL of 10X buffer contan2%Tweefi-20.

Dilution Buffer: One bottle coftal 50 mL of 1X buffer; use farconstitution of Human
Chitotriosidase Standard and sample dilution. Read)se.

Human Chitotriosidase St One vial containing 1&g of lyophilized recombinant human
chitotriosidase

conjugated anti o!riosidase antibody.dpea use.

HRP conjugated De tibody: One bottle containing 12 mL of HRP (horseradistogielase)

Substrate Rea ne bottle containing 20 mL of the chromogenicsstatte, tetra-methylbenzidine

(TMB). Read
ottle containing 20 mL of 1 N8O, Ready to use.

Cat#: CY-8074 3 Version#: 120710
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Materials Required but not Provided

* Pipettors: 2-20 pL, 20-200 pL and 200-1000 puL precision pigrstwith disposable tips

* Precision repeating pipettor Q
* Orbital microplate shaker 0

* Microcentrifuge and tubesfor sample preparation

* Vortex mixer Q
* Microplate washer: optional (Manual washing is possible but not maiée

* Plate reader: capable of measuring absorbance in 96-well patetial wave ths of 450/540 nm.
Dual wavelengths of 450/550 or 450/595 nm can bé&sosed. The n also be read at a single
wavelength of 450 nm, which will give a somewhagitar reading.

« Software package facilitating data generation and ralysis opti

* 500 or 1000 mL graduated cylinder &

» Reagent reservoirs

* Deionized water of the highest quality

» Disposable paper towels

Cat#: CY-8074 4 Version#: 120710
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Precautions and Recommendations

* Allow all the components to come to room tempaabefore use.

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

« Do not use kit components beyond the indicateexXpiration date. 0

* Use only the microtiter wells provided with thie k

* Rinse all detergent residues from glassware. Q

* Use deionized water of the highest quality.

Do not mix reagents from different kits.

» The buffers and reagents used in this kit corthk as preserv, are should be taken to avoid
direct contact with these reagents.

» Do not mouth pipette or ingest any of the reagient S
» Do not smoke, eat, or drink when performing tlseag o reas where samples or reagents are

handled.

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

* Avoid contact with the acidic Stop Solution angbSt Solution, which contains hydrogen peraxide

» Wear gloves and eye protection when ing inmdiagnostic materials and samples of human
origin, and these reagents. In case #hStop Solution and the Substrate Solution, wash
skin thoroughly with water and see dical attamtivhen necessary.

* Biological samples may be co i with infeitus agents. Do not ingest, expose to open
wounds or breathe aerosols. \Wear ective glovesd dispose of biological samples properly.

handling S

¢
2

* CAUTION: Sulfuric Acid @[ g acid. Wear disposable gloves and eye protection when
[dtion

Cat#: CY-8074 5 Version#: 120710
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Sample Collection and Storage

Serum: Use a serum separator tube and allow samples tdfarids0 + 30 minutes. Centrif h
samples at 4°C for 10 minutes at 1,000 x g. Rensevem and assay immediately or store on
orexténde

ice for up to 6 hours before assaying. Aliquots&fum may also be stored at below -7
periods of time. Avoid repeated freeze-thaw cycles.

Plasma: Collect plasma using EDTA-Naas the anticoagulant. If possible, collect to a
mixture of EDTA-Na and Futhan5 to stabilize the sample against speatssin vitro ement
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 asgagliquots of plasma may g ? e stored at bolow
-70°C for extended periods of time. Avoid repedtedze-thaw cycles.

Note: Citrate plasma has not been validated for uskisnassay. 6

Conditioned medium of cultured cells: Remove any particulate§™ bycentrifugation and assay
immediately or aliquot and store samples at belt@iC. Avoid repeate % e-thaw cycles.

Cat#: CY-8074 6 Version#: 120710
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Detailed Protocol

The CycLex Research Produ€ircuLex Human Chitotriosidase ELISA Kit is provide
removable strips of wells so the assay can beethaut on separate occasions using only theyhu r

strips required for the particular determinatiomc® experimental conditions may var, o]
the Human Chitotriosidase Standard within the $fitpuld be included in each assa rator.
Disposable pipette tips and reagent troughs shduddused for all liquid tra avoid

cross-contamination of reagents or samples.
Preparation of Working Solutions

All reagents need to be brought to room tempergtu@ to the assay. Ass nts are supplied
ready-to-use, with the exception®¥X Wash BufferandHuman Chitotriosidase rd

1. Prepare a working solution of Wash Buffer byiagdl00 mL of thel0X fferto 900 mL of
deionized (distilled) water. Mix well. Store at 4f@ one month or -202€,fordeng-term storage.

2. Reconstitutéduman Chitotriosidase Standard with 0.5 mL of Dilut % er . The concentration
of the reconstitutecdhuman Chitotriosidase should B& ng/ is referred as Mlaster
Standard of human chitotriosidase.

Prepare Standard Solutions as follows:

Use theMaster Standard to produce a dilution seri w). Wix eachetuboroughly before
the next transfer. The 3,600 pg/mL standard (S the highest standard. Diiation
Buffer serves as the zero standard (Blank).
Volume of Standard Dilution Buffer Concentration
Std.1 60 pL of Master Standard 540 pL 3,600 pg/mL
Std.2 300 pL of Std. 1 (4,000 pg/mL) 300 pL 1,800 pg/mL
Std.3 300 pL of Std. 2 (2,00 ) 300 pL 900 pg/mL

Std.4 300 pL of Std. 3 (1,00 ) 300 pL 450 pg/mL

Std.5 300 pL of Std. 4 ( 300 pL 225 pg/mL
Std.6 300 pL of Std. 5 300 pL 112.5 pg/mL
Std.7 300 pL of Std. 300 pL 56.25 pg/mL
Blank 300 pL 0 ng/mL
Note: Do not use a Re ipette. Change tips feryedilution. Wet tip with Dilution Buffer
before dispensin portions of Master Stahslaould be aliquoted and stored at below

-70°C immediat void multiple freezes and theyeles.

Cat#: CY-8074 7 Version#: 120710
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Standard Assay Procedure

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

2. Dilute samples with Dilution Buffer. (See “Samftreparation” above.)
3. Pipettel00 pL of Standard Solutions(Std1-Std7, Blank) andconditioned media o cells

or diluted samplesin duplicates, into the appropriate wells.

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

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

6. Add 100 pL of HRP conjugated Detection Antibodyinto each WeII.O

1akKit
@

8. Wash 4-times by filling each well with Wash Barff(3 us
pipette, manifold dispenser or microplate washer.
t

9. Add 100 pL of Substrate Reagent Avoid exp roplate to direct sunligbbvering the
plate with e.g. aluminum foil is recommend ubstrate Reagent to 4 °C immediately after the
°C) f

7. Incubate the platat room temperature (ca.25°C) for 1 hour s
microplate shaker

at ca. 300 rom on an orbital

ing’a squirt bottle, multi-channel

necessary volume is removed.

10. Incubate the plat& room temperature (ca.25 10-20 minutesshaking at ca. 300 rpm on an
orbital microplate shakerThe incubatio may be extended up to 30 tesuf the reaction
temperature is below than 20 °C.

11. Add 100 pL of Stop Solutionto each wiell in the same order as the previoudhjed Substrate
Reagent.

12. Measure absorbance in eac Il g a spbadtometric microplate reader at dual wavelengths o
450/540 nm. Dual wavele 450/550 or 450/68bcan also be used. Read the microplate at
450 nm if only a single gth can be used.I8Velst be read within 30 minutes of adding the
Stop Solution.

&f liquid at each step is esaktdigood performance. After the last wash,

Note-1: Complete re
remove a ing Wash Buffer by aspirating ecatting. Invert the plate and blot it
agai er towels.

Note-2: Reliab al d curves are obtained when e@tier values do not exceed 0.25 units for the

blan oncentration), or 3.0 units for thghleist standard concentration.
Note-3 If t ate reader is not capable of regdibsorbance greater than the absorbance of the
i andard, perform a second reading at #05Anew standard curve, constructed
in e values measured at 405 nm, is used terndise human chitotriosidase
tration of off-scale samples. The readingg0&tnm should not replace the on-scale
eadings at 450 nm.

Cat#: CY-8074 8 Version#: 120710
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Calculations

Average the duplicate readings for each standamiral, and sample and subtract the av
standard optical density. Plot the optical densidy the standards versus the concentrati
standards and draw the best curve. The data cdindaized by using log/log paper_an
analysis may be applied to the log transformafiandetermine the human chitotriosid ancentratio
of each sample, first find the absorbance valughery-axis and extend a horizontal line
curve. At the point of intersection, extend a \ttiine to the x-axis and read the corre
chitotriosidase concentration. If the samples Haaen diluted, the concentration read fro e stahd
curve must be multiplied by the dilution factor.

1. The dose-response curve of this assay fits theat sigmoidal 4-parameter\lo@i equation. The
results of unknown samples can be calculated with @mputer prog h g a 4-parameter
logistic function. It is important to make an apptiate mathematical ad] to accommodate for

the dilution factor.

2. Most microplate readers perform automatic calbomhs of analyte ntration. The calibration
curve is constructed by plotting the absorbance ¢Y)calib ersus log of the known
concentration (X) of calibrators, using the 4-pagtan functio % atively, the logit log functio
can be used to linearize the calibration curve lpgit of ab ace (Y) is plotted versus loghod

known concentration (X) of calibrators).

Measurement Range

sample reading higher than the highest
dilution and re-assayed. Dilution factorgeche
itotriosidase concentration.

The measurement range is 56.25 pg/mL to
standard should be diluted with Dilution Buffe
to be taken into consideration in calculating thenb

Troubleshooting

1. Human Chitotriosidase Standard ruduplicate, using the protocol described in the
Detailed Protocol Incubation times or temperatures significantlffedent from those specified may
give erroneous results.

2. Poor duplicates, accompani y ated vdtresells containing no sample, indicate insuffitie
washing. If all instructions i ailed Protocolwere followed accurately, such results indicate a
need for washer mainte 4

n

3. Overall low signal m that desiccatibrthe plate has occurred between the final wash a
addition of Substra ent. Do not allow théepla dry out Add Substrate Reagent immediately
after wash.

2
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Reagent Stability

All of the reagents included in the CycLex ResedpechductCircuLex Human Chitotriosi
ELISA Kit have been tested for stability. Reagents should@&atsed beyond the stated expi
Upon receipt, kit reagents should be stored at 4%Cept the reconstituted Humal i
Standard must be stored at below -70°C. Coated gdates should be stored in the ﬂ bag

sealed by the zip lock and containing a desiccackp

Assay Characteristics

1. Sensitivity
The limit of detection (defined as such a concéiainaof human chitotriosi ing absorbance
higher than mean absorbance of blank* plus thraedstrd deviations of orbance of blank: A

blank + 3SD blank) is better than 48.3 pg/ml of pkam

* Dilution Buffer is pipetted into blank wells. 0

Typical Standard Curve .L

Human Chitotriosidase Standard Curve

3.0

0.0 1.0 2.0 3.0 4.0
Human Chitotriosidase conc. (hg/ml)

Cat#: CY-8074 10 Version#: 120710
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2. Precision

Intra-assay Precision (Precision within an assay)
Three samples of known concentration were testedesi times on one plate to assess jntr say

precision.

* Intra-assay (Within-Run, n=16) CV=2.1-2.6 %

Human Chitotriosidase conc. (ng/ml

Serum ! Serum . Serum .
1 19.01 10.46 5.95
2 18.31 10.0¢ 5.6(
3 18.39 10.32 5.72
4 18.46 10.52
5 18.6: 10.4¢
6 18.51 9.96
7 18.31 9.9¢
8 17.72 9.8¢€
9 18.3¢ 10.6(
10 17.89 10.23
11 18.71 10.18
12 18.85
13 18.57
14 18.3¢
15 18.1(
16 17.6¢
MAX. 19.01
MIN 17.64
MEAN 18.3
S.D. 0. 0.26 0.12
C.V. 2.1 2.6% 2.1%

C

CY-8074
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Inter-assay Precision (Precision between assays)
Three samples of known concentration were testefiven separate assays to assess inter-
precision.

* Inter-assay (Run-to-Run, n=5) CV=3.07 - 5.02 %
Hu Chitotriosidase conc. (ng/ml

Serum : Serum ; Serum .
1 33.9 19.6 9.9
2 35.0 19.6 9.7
3 32.4 20.t 9.
4 32.7 20.4
5 36.6 21.2
MAX. 36.6 21.2
MIN. 324 19.6
MEAN 34.1 20.3 10.0
S.D. 1.71 0.70 0.31
C.V. 5.02% 3.47 3.07%

3. Linearity

To assess the linearity of the assay, samplg
chitotriosidase were serially diluted with the Diitu
dynamic range of the assay.

aand/or spiked with high concentrations of
er 10 produce samples with values witHie t

Linearity

1.0
® Serum]

A Serum z
0.8 | ® Serum?

05 f--mmmmmmmmmmmm A

03 (-~

Human Chitotriosidase conc.(ng/ml)

0.0
0 0.5 1 1.5 2 256
Serum Dilution Ratio (1/100)
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Example of Test Results

Fig.1 Chitotriosidase concentrations in healthyad@se volunteers sera (n=36) and CRP po

(n=35)
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Related Products

* CircuLex Human Chitotriosidase ELISA Kit: Cat# CY -80

* CycLex Chitotriosidase Fluorometric Assay Kit: Cat# C
* Chitotriosidase: Cat# CY-E1249
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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.co.jp
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