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Intended Use
The CyclLex Research ProduCtrcullex Human Hsp27 ELISA Kit is used for the quantitative
measurement of human Hsp27 in cell lysate, humamsand other biological media.

This assay kit is for research usglonly'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

Hsp27 is an abundant and ubiquitous family of sni#lP (heat shock protein) that actspas‘an
ATP-independent chaperone and mainly localizedhéndytosol (1). Small HSPs are potent mediator of
protein folding and also involved in architecturef @ytoskeleton, cell migration, cell
growth/differentiation, and tumor progression (2-Bpp27 is also involved in the apoptoticysignaling
pathway because it interferes with the activatidncgtochrome c/Apaf-1/dATP complex; thereby
inhibiting the activation of procaspase-9 (6).

The basic structure of most small HSPs is a honmals@nd highly conserved amino“acid sequence,
with an alpha-crystallin-domain at the C-terminusl dhe WD/EPF domain at the N-terminus. Hsp27
exists as both large oligomers that are proposédve chaperone-like activity an@d as)smaller oligsn
that bind and cap barbed end microfilaments andilizia them (7). The up-tegulation of Hsp27
correlates with the rate of phosphorylation andhwit increase of large oligomers:.

High levels of Hsp27 have been observed in mangearagells including bréast carcinoma (8, 9),
ovarian cancer (10) and rectal cancer (11), congpraormal cells in which*expression is undetdetab
or relatively low (2). Hsp27 is expressed congtily in many tissues ahdiits expression is inadas
high levels after various types of stress includéteyated temperatures, toxic metals, drugs arahois
(12). Hsp27 can redistribute to the nucleus from tiitoplasm ingresponse to stress, where it may
function to stabilize DNA and/or the nuclear menmigra

Hsp27 was reported to be associated with poor jsigrin gastrie, liver, and prostate carcinoma and
osteosarcomas (13, 14). However, other study shawaidHSp27 was not detectable in metastatic
tumors and could be found only in samples derivethfnon-metastatic tumors (15). It was reportetl tha
the concentration of Hsp27 in serum from pancreaticor patients was found to be significantly highe
than in serum from healthy controls (16)

Principle of the Assay

The CyclLex Research Produ€ircuLex Human®Hsp27 ELISA Kit employs the quantitative
sandwich enzyme immunoassay technique.,An antilspdgific for human Hsp27 is pre-coated onto a
microplate. Standards and samples are pipettedthetavells and the immobilized antibody binds any
human Hsp27 present. After washing away any unbauiibtances, an HRP conjugated antibody
specific for human Hsp27 is added to the wellsldwihg a wash to remove any unbound antibody HRP
conjugate, the remaining conjugate (is allowed tactrevith the substrate 2B»-tetramethylbenzidine.
The reaction is stopped by addition,of‘@cidic soluand absorbance of the resulting yellow prodsict
measured at 450 nm. The absorbance is proportiorthke concentration of human Hsp27. A standard
curve is constructed by plottingtabsorbance valesus human Hsp27 concentrations of calibrators,
and concentrations of unknowmsamples are detednisiag this standard curve.
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Summary of Procedure

Add 100 pL of diluted samples to the wells
¢ Incubate for 1 hour at room temp.
Wash the wells
v
Add 100 pL of HRP conjugated anti-human Hsp27 axyb
¢ Incubate for 1 hour at room temp.
Wash the wells

v

Add 100 pL of Substrate Reagent

v

Add 100 pL of Stop Solution

v

Measure absorbance at 450 nm

Materials Provided

All samples and standards should be assayedhiicetgl The following components are supplied and
are sufficient for the one 96-well microplate kit.

Microplate: One microplate supplied readydonuse, with 96 w@lisstrips of 8-wells) in a foil, zip-lock
bag with a desiccant pack. Wells are coated withlaiman Hsp27 antibody as a capture antibody.

10X Wash Buffer: One bottle containing 100 mL of 10X buffer contam2%Tweefi-20.
Dilution Buffer: One bottle containing 50°mL of 1X buffer; use sample dilution. Ready to use.
Human Hsp27 Standard:One vial'centaining 1 pg of lyophilized recombinaoman Hsp27.

HRP conjugated Detection |Antibody: One bottle containing 12 mL of HRP (horseradistopigase)
conjugated anti-human Hsp27antibody. Ready to use.

Substrate Reagent:Oneénbottle containing 20 mL of the chromogenicstudte, tetra-methylbenzidine
(TMB). Ready to'use.

Stop Solution: One bottle containing 20 mL of 1 No8IQs. Ready to use.
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Materials Required but not Provided

* 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)

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

* Plate reader: capable of measuring absorbance in 96-well platekial wavelengths of 450/540 nm.
Dual wavelengths of 450/550 or 450/595 nm can bé&sosed. The Iso be read at a single
wavelength of 450 nm, which will give a somewhagjitar 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-8096 4 Version#: 140530
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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 residues 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 the acidic Stop Solution angbStrate Solution, which contains hydrogen peraxide

» Wear gloves and eye protection when fandling imodiagnostic materials and samples of human
origin, and these reagents. In case of contacttivéhStop Solution and the Substrate Solution, wash

skin thoroughly with water and seek medicalfattamtivhen necessary.

* Biological samples may be contaminated with infeiius agents. Do not ingest, expose to open
wounds or breathe aerosols. Wear protective glovesd dispose of biological samples properly.

« CAUTION: Sulfuric Acid isga Streng acid. Wear disposable gloves and eye protection when
handling Stop Selution.
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Sample Collection and Storage

Cell lysate: Prepare cell lysates. Assay immediately or stbeesamples on ice for a few hoursrbefore
assaying. Aliquots of the samples may also be dtaréelow -70°C for extended periods of time. Avei
repeated freeze-thaw cycles.

Serum: Use a serum separator tube and allow samples tdfarlds0 + 30 minutes, Centrifuge the
samples at 4°C for 10 minutes at 1,000 x g. Rensevem and assay immediately or'store samples on
ice for up to 6 hours before assaying. Aliguotsefum may also be stored at below -70°C*for exignde
periods of time. Avoid repeated freeze-thaw cycles.

Plasma: Collect plasma using EDTA-Naas the anticoagulant. If possible, callect thesmia into a
mixture of EDTA-Na and Futhan5 to stabilize the sample against spegtsin vitro complement
activation. Immediately centrifuge samples at 46€ I5 minutes at 1,000/ x«g. Assay immediately or
store samples on ice for up to 6 hours before asgasliquots of plasma,may,also be 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 centrifugation and aBsayediately or aliquot
and store samples at below -70°C. Avoid repeatsz-thaw €ycles:
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CircuLlex"”

Detailed Protocol

The CycLex Research ProduCtrcuLex Human Hsp27 ELISA Kit is provided with removable
strips of wells so the assay can be carried ouseparate occasions using only the number of strips
required for the particular determination. Sinceparikmental conditions may vary, an_aliquat,of the
human Hsp27 Standard within the kit, should beudetl in each assay as a calibfator. Dispesable

pipette tips and reagent troughs should be usedlfdiquid transfers to avoid cross{€ontaminatin
reagents or samples.

Preparation of Working Solutions
All reagents need to be brought to room temperatu@ to the assay. Assay reagents are supplied

ready-to-use, with the exception¥X Wash BufferandHuman Hsp27 Standard

1. Prepare a working solution of Wash Buffer byiadd.00 mL of thel0X Wash Buffer (provided) to
900 mL of deionized (distilled) water (ddBl). Mix well.

2. Reconstitute Human Hsp27 Standard with mL of Dilution Buffer. The concentration of the
Hsp27 in vial should b&,000 ng/mL, which is referred asMastersStandard of Hsp27.

PrepareStandard Solutionsas follows:
Use theMaster Standard (1,000 ng/mL)to producel0X Std.1%(60 ng/mL)and make a dilution
series (below). Mix each tube thoroughly before gigxt transfer. The 6,000 pg/mL standard
(Std.1) serves as the highest standard.Oihgion Buffer_ serves as the zero standard (Blank).

Volume of Standard Dilution Buffer Concentration
10X Std.1| 60 pL ofMaster Standard (1,000/ng/mL) 940 pL 60 ng/mL
Std.1 60 pL oft0X Std.1 (60 ng/mL) 540 pL 6,000 pg/mL
Std.2 300 pL of Std. 1 (6,000 pg/mL) 300 pL 3,000
Std.3 300 pL of Std. 2 (3,000 pg/mL) 300 pL 1,50p
Std.4 300 pL of Std. 3,1,500/pg/mL) 300 pL 750nplg
Std.5 300 pL of Std. 4 (750 pg/mL) 300 pL 375 pg/mL
Std.6 300 pL of Std 5x(875 pg/mL) 300 pL 188 pg/mL
Std.7 300 pL of Stda6 (188 pg/mL) 300 pL 94 pg/mL
Blank - 300 pL 0 pg/mL

Note: Do not use a Repeating pipette. Change tips feryedilution. Unused portions of Master
Standard shouldibe aliquoted and stored at bel6AC-fmmediately. Avoid multiple freeze and

thaw cycles.

Sample Preparation

» Optimal dilutien ofcell lysates for measuremeifitHsp27 concentration depends on cell lines and
numbers; requiraeat to appropriate dilution.

* Serum and plasma samples requir@5a50 fold dilution depending on Hsp27 concentration in

samples.

Cat#: CY-8096
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Standard Assay Procedure

1

10.

11.

12.

. Remove the appropriate number of microtiter svitbm 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 “Sampleeparation” above).

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

the appropriate wells.

. Incubate the wellat room temperature (ca.25°C) for 1 hour shaking at ca. 300pm 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 wellat room temperature (ca.25°C) for 1 hour shaking at ca. 300 rpom 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 Reagento each well. Avoid ‘exposing the microtiter platedirect sunlight.

Covering the wells with e.g. aluminum fail is reco@nded. Return Substrate Reagent to 4°C
immediately after the necessary volume is remeyed.

Incubate the wellat room temperature (ca.25°C) for 10-20 minutesshaking at ca. 300 rpm on an
orbital microplate shaker. The incubationftime nimy extended up to 30 minutes if the reaction
temperature is below 20°C.

Add 100 pL of Stop Solutionto each well in the same order as the previoudijed Substrate
Reagent.

Measure absorbance in eachfwell'using a spdcttometric microplate reader at dual wavelengths o
450/540 nm. Dual wavelengths ef 450/550 or 450/885can also be used. Read the microplate at
450 nm if only a single wavelength can be used.3\elst be read within 30 minutes of adding the
Stop Solution.

Note-1: Complete removal of liquid at each step is esakbtdigood performance. After the last wash,
remove any rémaining Wash Buffer by aspirating ecasting. Invert the plate and blot it
against clean’paper towels.

Note-2: Reliable standard curves are obtained when e@tier values do not exceed 0.20 units for the
blank (zere concentrations), or 3.0 units for thghbst standard concentration. The plate
shodld be monitored at 5-minute intervals for agjpnately 30 minutes.

Note-3_If the microplate reader is not capable of regdihsorbance greater than the absorbance of the
highestrstandard, perform a second reading at #05Anew standard curve, constructed
using the values measured at 405 nm, is used éondiee Hsp27 concentration of off-scale
samples. The readings at 405 nm should not reftacen-scale readings at 450 nm.
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Calculations

Average the duplicate readings for each Standatdti®o, control, and sample and subtract the
average zero standard optical density. Plot thealpdensity for the standards versus the concemira
of the standards and draw the best curve. The chltabe linearized by using log/log paper and
regression analysis may be applied to the log foamstion. To determine the/dhuman “Hsp27
concentration of each sample, first find the abasce value on the y-axis and extend a horizomal li
to the standard curve. At the point of intersectiertend a vertical line to the x-axis and read the
corresponding human Hsp27 concentration. If thepéesnhave been diluted, the coneentration read
from the standard curve must be multiplied by tietidn factor.

1. The dose-response curve of this assay fits toeat sigmoidal 4-parametertlogistic equation. The
results of unknown samples can be calculated with @mputer program having a 4-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)calibratorsmversus log of the known
concentration (X) of calibrators, using the 4-pagtan function./Alternatively, the logit log functio
can be used to linearize the calibration curve l@git of absarbance (Y) is plotted versus loghe
known concentration (X) of calibrators).

Measurement Range

The measurement range is 94 pg/mL to 6,000 pg/miya®ample reading higher than the highest
standard should be diluted with Dilution Buffethigher dilution and re-assayed. Dilution factorsde
to be taken into consideration in calculating thenBn Hsp27 concentration.

Cat#. CY-8096 9 Version#: 140530
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Troubleshooting

1. TheStandard Solutions should be run in duplicate, using the protocolcdbed in theDetailed
Protocol. Incubation times or temperatures significantljffedent from those specified may “give
erroneous results.

2. Poor duplicates, accompanied by elevated vdtresells containing no sample, indicate insuffrdie
washing. If all instructions in thBetailed Protocolwere followed accurately, such tésults/indicate a
need for washer maintenance.

3. Overall low signal may indicate that desiccatidrihe plate has occurred betweenythe final wash a
addition of Substrate Reagent. Do not allow théepla dry out. Add Substrate\Redgent immediately
after wash.

Reagent Stability

All of the reagents included in the CycLex ResedobductCircuLex\Human Hsp27 ELISA Kit
have been tested for stability. Reagents shouldbrotised beyondathe stated expiration date. Upon
receipt, kit reagents should be stored at 4°C, mitee reconstituted Hsp27 Standard must be statred
below -70°C. The Microplate should be stored in trgyinal¢foilybag sealed by the zip lock and
containing a desiccant pack.

Cat#. CY-8096 10 Version#: 140530
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Sample Preparation

Several extraction methods can be used for measuterellular total Hsp27. The following pretocol
has been shown to work with a number of differasit lmes and is provided as an example of suitable
methods. It is strongly advised that the user abw@rform an initial experiment to determine theper
dilution to be used in subsequent experiments. fiééd not be any more than a single time pointyassa
using serial dilutions of the cell lysate. One ¢igfell strip of the microplate should be(sufficidat this
initial experiment. All steps of cell lysate prepton should be performed at 4°C and, recavered cell
lysates should be kept at below -70°C.

Preparation of Cell Lysate

A. Preparation of Cell Lysis Buffer
20 mM Tris HCI, pH 7.5, 250 mM NaCl, 10 % glyceroll % NP-40, 1imM EDTA, 1 mM EGTA,

0.2 mM PMSF, 1 pug/mL pepstatin, 0.5 pg/mL leupefi@ mM DTT

B. Preparation of poly-I-lysine coated plate
Coat the plate with 25 pg/mL poly-I-lysine (PLL) RBS for 4-12,h"ati87°C. Subsequently go to a

washing step with PBS.
C. Treatment of Cells
1. Plate adherent cells in PLL-coated 24-well ptataround 5 %, T0cells/well.
2. Incubate the culture dish at 37°C for 12-14 hoar€CQ incubator.

3. Treat the cell with a variety of stimuli for appriate time (e.g., heat shock or test compoumds a
vehicle for test compound to each well).

4. Incubate the culture dish at 37°C for 6-8 haurappropriate time for induction of Hsp27 exprasss

D. Cell Extraction

Note: This protocol has been successfully applied todletll line. Users should optimize the cell
extraction procedure for theirnown applications.

1. Wash cells three times withgice-celd PBS. Remawe remaining PBS by decanting. Invert the plate
and blot it against clean papertowels. At thismptie cells in the plate can be frozen at beld®/C7
and lysed at a later date:

2. Lyse the cells by addingy0.2 mL* of Cell Lysisifier for 60-90 minutes at 4°C, with rotating at ca
200 rpm by an, orbital'microplate shaker.

* To get a rough idea you could adjust the cell concentration to around 2.5-3.0 x 10° cells/mL in Cell
Lysis Buffer.,Resulting protein concentration of the HelLa cell lysate should be 0.4-0.5 mg/mL using
this procedure

* The appropriate volume of Cell Lysis Buffer depends on the cdl ling, the cell number and the
amount ofitetal Hsp27. For example, 5 x 10° Hela cells can be lysed in 0.2 mL of Cell Lysis Buffer.

Cat#. CY-8096 11 Version#: 140530
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3. Centrifuge at 3,500 rpm for 15 minutes at 4°@gist microplate bucket. (or transfer the cell
to microcentrifuge tubes and centrifuge at 15,398 for 5 minutes at 4°C.)

4. Transfer the clear cell lysates to new 24-wkdtegpor clean microcentrifuge tubes. Dilute t C
lysates 5-10 times with Dilution Buffer. 100 pLtbese diluted cell lysates are ready for
the section “Standard Assay Procedure for Humar2Hsat page 8.

Typical data using this protocol are shown in Bigpage 16).
The cell lysates can be stored at below -70°C. dvolltiple freeze/thaw cycles. After thaw the cell

lysates, centrifuge at 15,000 rpm for 5 minute4°&t again since the cell lysate Id be cleangf
sediments or particulate matter.

NOTE: Although we suggest to conduct experiments as nadliabove, imal experimental
conditions will vary depending on the parametelisdpénvestigate ust be determined
by the individual userNO WARRANTY OR GUARANT RFORMANCE

USING THESE PROCEDURES IS MADE OR IMPLIED.

Cat#. CY-8096 12 Version#: 140530
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Assay Characteristics
1. Sensitivity

The limit of detection (defined as such a conceiatneof human Hsp27 giving absorbance hi a

mean absorbance of blank* plus three standard tiienvgaof the absorbance of blank: lanky+
blank) is better than 93 pg/mif sample.

* Dilution Buffer is pipetted into blank wells.

Typical Standard Curve

%

Standard curve

A450

0 1,000 2,000 3,000 4,000 5,000 6,000
Hsp27 concentration (pg/ml)
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2. Precision

Intra-assay Precision (Precision within an assay)
Three samples* of known concentration were testeiimés on one plate to assess intra-assay
precision.

*sample: cell lysate

* Intra-assay (Within-Run, n=7) CV=4.4-6.1 %
Human Hsp27 conc. (ng/mL

No. Samplel Sample2 Sample 3

1 131.5 546.3 7035.1
2 126.4 528.¢ 8011.¢
3 129.] 518.t 7972.¢
4 129.¢ 545.¢ 71254
5 118.7 488.7 7271k
6 113.2 497.2 7084.;
7 115.] 503.¢ 7138.¢
max 131.5 546.: 8011 .«
min. 113.: 488.7% 7035
meair 123.¢ 518.< 7377.(
SD 7.5 23.C 426.F
CV(%) 6.1 4.4 5.8

Inter-assay Precision (Precision between assays)
Three samples* of known concentrationpmwere testethiee separate assays to assess inter-assay
precision.

*sample: cell lysate

* Inter-assay (Run-to-Run, n=3), CV=1.3-6.7 %

Human Hsp27 conc. (ng/mL)

Sample 1 Sample2 Sample 3

1 129.2 5480  7347.7
2 125.F 543.2  8378.
3 129.¢ 533.7 7698
max 129.¢ 548.(  8378.
min. 125.F 5337 7347
mear 128.: 5417  7808.
SD 2.4 7.3 524.1

CV (%) 1.8 1.3 6.7

Cat#. CY-8096 14 Version#: 140530
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3. Linearity
To assess the linearity of the assay, samples*acong and/or spiked with low and h
concentrations of human Hsp27 were serially dilwéth the Dilution Buffer to produce sampl

values within the dynamic range of the assay.
*sample: ¢ sa

Linearity
600
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I 200 -
100 /
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Example of Test Results
Fig.1. Human Hsp27 concentration after heat shoe&trnent, determined by ELISA and t
blotting
Hsp27 concentration in lysates of HelLa cell afterdat shock treatment O

for indicated times
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Fig.2. Hsp27 levels in biological fluids of healthglunteers

a) Hsp27 levels in sera from 28 healthy volunteers.

Max.
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Serum Hsp27 levels in 28 healthy
volunteers.
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b) Huma 27 levels in milk from 2 healthy volesits

Q
P‘?

\

Human Hsp27 conc. (n = ZS)OQ

sample Hsp27 conc.(ng/ml)
1 127.3
2 171.4
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* CircuLex Human Fibulin-1 ELISA Kit: Cat# CY-8094

* CircuLex Human Chitotriosidase ELISA Kit: Cat# CY -8074
* CircuLex Human YKL-39 ELISA Kit: Cat# CY-8087

* CircuLex Human YKL-40 ELISA Kit: Cat# CY-8088

* CircuLex Human DJ-1-PARK7 ELISA Kit: Cat# CY-9050

* CircuLex Human S100A12 ELISA Kit: Cat# CY-8058

* CircuLex Human RBP4 ELISA Kit: Cat# CY-8072

* CircuLex Human Hsp27 ELISA Kit: Cat# CY-8096
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