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Intended Use

The CycLex Research ProducycLex Checkpoint Kinase Assay / Inhibitor Screenig Kit-1 is
designed to measure the activities @ffipurified kpemt kinase enzyme such as Chkl, Chk2 and
C-TAK1 for the rapid and sensitive evaluation ofeckpoint kinase inhibitors using recombinant
checkpoint kinases. The phospho-specific monoclardibody used in this assay kit has been
demonstrated to recognize the [phaspho-serine 2difluee in Cdc25C, which is phosphorylated by
checkpoint kinases.

Applications of this kit include:
1) Screening inhibitors @r activators of checkpdinases.
2) Detecting the effects of pharmacological agentsheckpoint kinases.

This assay kit isfor fesearch use only and not fause in diagnostic or therapeutic procedures.

Storage
» Uponreceiptistoreall components at 4°C
» Don't exposé réagents to excessive light.
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Introduction

Three different human Cdc25 family members exishwWidc25A regulating the G1/S transitiongand
Cdc25B and Cdc25C involved in G2/M progressiondEmice suggests that two critical amino,acids;
threonine 14 and tyrosine 15, located within theioydependent kinases represent the major tasget
the Cdc25 family of protein phosphatases. Dephagtdimn of these two critical aminofacid residiges
essential for proper cell cycle progression andstiissequent association of cyclin-dependent kinases
with their associated cyclins (1).

Given their crucial role in cell cycle progressiamd checkpoint control, the regulation‘ofithe afstiv
of the various Cdc25 family members has been thgsuof numerous investigations. For the case of
Cdc25C, enzymatic activity has been demonstratebetdow during interphasg, inypart because the
phosphatase is phosphorylated on serine 216. romes to DNA damage, variousfintracellular kinases
including Chk1, Chk2 and C-TAK1 appear to phosplaieyCdc25C on this residue (2-6).

One of the important functional consequences ofphorylation of Ser-2164S'to create a consensus
binding site for 14-3-3 protein binding (4). A wely of evidence suggests that in human cells, the
binding of 14-3-3 increases the cytoplasmic loedion of the protein (7=9)."In addition to 14-3-3
binding, Cdc25C is also actively transported frém hucleus through a leptomycin B-sensitive pathway
that requires an N-terminal nuclear export sequédce

Measurement of checkpoint kinases (Chkl, Chk2 and @AK1) activity

The protocol generally regarded as most sensitivetlfe, quantitative measurement of checkpoint
kinase activity involves incubation of the checkpdiinase'sample with substrate, either a natural o
synthetic polypeptide (such as Chktide substrapeige) {in the presence of ¥and®*P-labeled ATP.
The reaction is terminated by "spotting” a sampi®a filter paper disc, followed by immersion itica
to precipitate the radiolabeled product. The' filfggpers are then washed extensively to remove
unincorporated radiolabel and the radioactivityrged. While sensitive, this method is labor-inteasi
generates hazardous radioactive waste and deparasaalioisotope of short half-life. It is partiatly
unsuitable when kinase assays are only performednomfrequent basis. TheycLex Checkpoint
Kinase Assay / Inhibitor Screening Kit-Xuses, a peroxidase coupled anti-phospho-Cdc25C S216
monoclonal antibody as a reporter molecule in aweB- ELISA format. This assay provides a
non-isotopic, sensitive and specific method to'fmeathe activities of checkpoint kinases.

Cat#. CY-1162 2 Version#: 140318
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Principle of the Assay

The CycLex Research Produ@gclLex Checkpoint Kinase Assay / Inhibitor Screenig Kit-1ds,a
single-site, semi-quantitative immunoassay for kpemt kinase activity. Plates are pre-coated ith
substrate corresponding to recombinant Cdc25C, hwhiontains serine residues_thati ean“be
phosphorylated by checkpoint kinases, including Ci@hk2 and C-TAKL1.

The detector antibody specifically detects only ghesphorylated form of serine 216 residue on
Cdc25C. TheCyclLex Checkpoint Kinase Assay / Inhibitor Screenig Kit-1 may be used to study the
kinetics of a purified or partially purified indiduial checkpoint kinase (Chkl, Chk2 and'C-TAK1) as
well as to screening individual checkpoint kinasibitor. To perform the test, the sample is difuiie
Kinase Buffer, pipetted into the wells and allowtedphosphorylate the bound substrate following the
addition of Md" and ATP. The amount of phosphorylated substratadasured by binding it with a
horseradish peroxidase conjugate of 1F1, a antmCdc25C serine 216gspecific antibody, which
then catalyzes the conversion of the chromogenlistsate tetra-methylbenzidine (TMB) from a
colorless solution to a blue solution (or yelloweafthe addition of stopping reagent). The color is
quantitated by spectrophotometry and reflects é@tive amount of chéekpoint kinases activity ie th
sample. For kinetic analysis, the checkpoint kinamataining sample is.added to the wells in a simil
fashion and at varying times the reaction is stdppy the additionfof the chelator, sodium
ethylenediaminetetraacetate (EDTA) and the amoluplh@sphorylated substrate determined as before.

Summary of Procedure

Add 100 pL of sample to the wells
¢ Incubatesfer 1hrat 30°C
Wash the wells
v
Add 100 pL of HRP conjugated anti-phospho-spedifitbody
¢ Incubate for 1hr at room temp.
Wash thetwells

v

Add 100 gl efiSubstrate Reagent

v

Add/100 b of Stop Solution

v

Measure absorbance at 450 nm

Cat#. CY-1162 3 Version#: 140318
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Materials Provided

All samples and standards should be assayed ifcdtgl The following components are supplied and
are sufficient for the one 96-well microtiter pl&ie

Microplate: One microplate supplied ready to use, with 96 w@lsstrips of 8-wells) in@afoil, zip-lock
bag with a desiccant pack. Wells are coated witbmhinant Cdc25C as Checkpoint Kinases 'substrate.

10X Wash Buffer: One bottle containing 100 mL of 10X buffer contan2 %Tweefi-20

Kinase Buffer: One bottle containing 20 mL of 1X buffer; used Kinase Reaction Buffer and sample
dilution.

20X ATP: One vial of lyophilized ATP Nasalt.

HRP conjugated Detection Antibody: One vial containing 20 mL off HRR ‘(horseradish pigtase)
conjugated anti-phospho-Cdc25C S216 (1F1) antibRéady to use.

Substrate Reagent:One bottle containing 20 mL of the chromogeniestigte, tetra-methylbenzidine
(TMB). Ready to use.

Stop Solution; One bottle containing 20 mL of 1 Nb80O,. Readyito use.

Materials Required but not Provided

* Recombinant Chkl, Chk2 and C-TAKL1 positive control: Available from CycLex (Chkl positive
control: Cat# CY-E1162-1, Chk2 positive® control: t€aCY-E1162-2 and C-TAKLl: Cat#
CY-E1162-3); One vial containing 2 Units cheekpoikimase enzyme. Positive control should be
added to the first well at 10 m units/well. Fortarxce, diluted positive control 1 m unit/uL, usepdO
for 1 assay. (Unused checkpoint kinase' enzyme ghmubktored in aliquots at below -70°C.)

» 10X Staurosporine (10 puM: Staurosporine is available from Sigma, Cat#.S-4400nM stock
solution (DMSO) diluted 1:100 in Kinase Buffer

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

* Precision repeating pipettor

» Wash bottle or multichannel dispenserfor plate washing.

 Microcentrifuge and tubesfor sample ‘preparation.

* Vortex mixer

* Plate reader capable of measuring absorbance in 96-well platetual wavelengths of 450 nm/540
nm. Dual wavelengths(ef'450/550 or 450/595 nm daa be used. The plate can also be read at a
single wavelength of 450 nm, which will give a savhat higher reading.

* 500 or 1000 mL graduatedicylinder

* Reagent resernyoirs

* Deionized water/ofthe highest quality

* Disposable papentowels

Cat#. CY-1162 4 Version#: 140318
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Precautions and Recommendations

« Store the checkpoint kinase enzyme at below -741€ the ATP at -20°C when not in use Stere all
other components at 4°C. Do not expose reagemtscessive light. Avoid freeze/thaw cycles.

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

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

Do not use kit components beyond the indicateéXpiration 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 chemicals. 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 tils8ag or in areas where samples or reagents are
handled.

* Dispose of tetra-methylbenzidine (TMB) containsautions in compliance with local regulations.
* Avoid contact with Substrate Solution which c@msshydrogen peroxide.
* Avoid contact with Stop Solution which centaingf8ric Acid.

* In case of contact with the Stop Selution andS$héstrate Solution, wash skin thoroughly with wate
and seek medical attention, when necessary.

* Biological samples may be contaminated with infeaius agents. Do not ingest, expose to open
wounds or breathe aerosolsi¥Wear protective glovemd dispose of biological samples properly.

« CAUTION: Sulfuric Acidis a strong acid. Wear disposable gloves and eye protection when
handling Stop ‘Solution.

Cat#. CY-1162 5 Version#: 140318
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Detailed Protocol

The CycLex Checkpoint Kinase Assay / Inhibitor Screenig Kit-1 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. Sincenditons may vary, running an aliquot of the
appropriate checkpoint kinase positive control #32¥-E1162-1-3), separately available“from CyeLex,
should be included in each assay. Disposable pifigts and reagent troughs should be used for all
transfers to avoid cross-contamination of reagensamples.

Preparation of Working Solution

1. Prepare a working solution \fash Buffer by adding 100 mL of th&0X Wash Buffer (provided) to
900 mL of ddHO. Mix well. Store at 4°C for two weeks or -20°C fong-term storage.

2. Prepare20X ATP Solution by adding1.6 mL of ddHO to the vial 6f20X ATP (provided,
lyophilized). Mix gently until dissolved. The Finabncentration of th20OX ATP Solution should be
1.25 mM. Store the solution in small aliguots (e.g. 10Q gt.-20°C.

3. Prepar&inase Reaction Bufferby mixing following reagents,

96 assays 10 assays 1 assdy
Kinase Buffer (provided) 9.5 mL 950 pL 95 pL
20X ATP Solution 0.5 mL 50 uL 5 uL
Total 10mL 1000 pL 100 pL

You will need 80-90 pL of Kinase Reaction Buffar ggsay well. Mix well. Discard any
unused Kinase Reaction Buffer after use.

Standard Assay

1. Remove the appropriate number;of mi€rotiter sviebm the foil pouch and place them into the well
holder. Return any unused wells to'the foil pouefgld, seal with tape and store at 4°C.

2. Prepare all samples (diluted with ' Kinase Buféarneeded).

3. Duplicate wells containind0 4L of checkpoint kinase positive control (10 m unissjould be
included in each assay as a positive control fosphorylation.

4. Begin the kinase_reaction by addition96f uL Kinase Reaction Bufferper well, cover with plate
sealer or lid,and incubaét 30°C for 60 minutes

5. Wash wells five “times with Wash Buffer makingeweach well is filled completely. Remove
residual Wash'Buffer by gentle tapping or aspiratio

6. Pipeitel 00‘pL of HRP conjugated Detection Antibodyinto each well, cover with plate sealer or
lid, and incubateat room temperature (ca.25°C) for 60 minutesDiscard any unused conjugate
after use.

Cat#. CY-1162 6 Version#: 140318
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7. Wash wells five times with Wash Buffer makingesweach well is filled completely. Remoye
residual Wash Buffer by gentle tapping or aspiratio

8. Add 100 pL of Substrate Reagento each well and incubast room temperature (ca.25°C) for
5-15 minutes

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

10. Measure absorbance in each well using a spédtometric plate reader at dual wavelengths of
450/540 nm. Dual wavelengths of 450/550 or 450/®b5can also be usedgRead the plate at 450
nm if only a single wavelength can be used. Wellsinbe read within 30{minutés of adding the
Stop Solution.

Kinetic Assays

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

2. Prepare all samples (diluted with Kinase Buféarneeded),

3. Duplicate wells containind0 pL of checkpoint kinase“pesitive_eontrol (10 m unisipuld be
included in each assay as a positive control fasphorylation.

4. Begin the kinase reaction by addition9&f pl£ KinaseiReaction Bufferin duplicate per well in
timed intervals (suggested interval is 5 minute$ $hould be individually determined for each
system). After the final addition, cover withéplasealer or lid, and incubat® 30°C for 20
minutes.

5. Stop the reaction by flicking out the contéx#dternatively, the reaction may be terminated by t
addition of 150 uL 0.1 M Na EDTA, pH 8{0 to eachijve

6. Wash wells five times with Wash Buffer makingeweach well is filled completely. Remove
residual Wash Buffer by gentle tapping or aspiratio

7. Pipettel00 pL of HRP conjygated Detection Antibodyinto each well, cover with plate sealer or
lid, and incubatat room temperature (ca.25°C) for 60 minutesDiscard any unused conjugate.

8. Wash wells five times with; Wash Buffer makingesieach well is filled completely. Remove
residual Wash Buffenby gentle tapping or aspiratio

9. Add 100 pL of Substrate'Reagento each well and incubag room temperature (ca.25°C) for
5-15 minutes

10. Add 100 plL efisStop Solutionto each well in the same order as the previoudtled Substrate
Reagent:.

11. Measure“absorbance in each well using a spbdtwmetric plate reader at dual wavelengths of
450/540,am. Dual wavelengths of 450/550 or 450/®@bcan also be used. Read the plate at 450
nm if only a single wavelength can be used. Wellstnbe read within 30 minutes of adding the

Cat#. CY-1162 7 Version#: 140318
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Stop Solution.

Recommendations

Special considerations when screening activators drnhibitors

In order to estimate the inhibitory effect on indival checkpoint kinase activity in thé testichesisc
correctly, it is necessary to conduct the contsgdegiment of “Solvent control” at least once foreey
experiment and “Inhibitor control” at least once fioe first experiment, in addition to “Test sanipks
indicated in the following table. When test chertsiazause an inhibitory effect on individuals€hedkpo
kinase activity, the level of A450 is weakened ampared with “Solvent control”. The high level of
A450 is not observed in “Inhibitor control” (usuah450<0.3).

Solvent Inhibitor
Assay reagents Test sample control control
Kinase Reaction buffer 80 pL 80 L 80 uL
10X Inhibitor or equivalent 10 puL - -
Solvent for Inhibitor - 10 pL -
10X Staurosporine* (10 uM) - - 10 pyL
CycLex checkpoint k}nase (1 m unit/pL)y+ 10 1 10 pL 10 L
or your enzyme fraction

* Cat# S-4400: See Page 4, section “Materials Reduut not Provided?
** Chk1 positive control: Cat# CY-E1162-1, Chk2 o controlgCat# CY-E1162-2 and C-TAK1: Cat# E&1-162-3:
See Page 4, section “Materials Required but notiéed”

1. Following the above table, add the Reagentsach @vell of the microplate. Finally, initiate reiact
by adding 10 pL of'CycLex checkpoint kinase® to each well and mixing thoroughly at room
temperature. Cover with plate sealer or lid, amdirateat 30°C for 60 minutes

2. Follow theStandard Assaysteps 5-10, page 67 .

Cat#. CY-1162 8 Version#: 140318
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Special considerations when measuring precise Cheamkint kinase activity
In order to measure the activity of checkpoint kmdamily correctly, it is necessary to conduchthe
control experiment of “Inhibitor control” at leashce for every experiment and “ATP minus contrdl® a
least once for the first experiment, in additior{Nm enzyme control” as indicated in the followitahle.
Although the level of A450 increases in “Test sagtipthen checkpoint kinase family enzymef@ctivity is
in the sample, the high level of A450 is not obsdrin “Inhibitor control”, “ATP minusfecenirol” and

“No enzyme control”.

For Research Use Only, Not for use in diagnostic pcedures

Test Inhibitor | ATP minus | Positive jpNO enzyme
Assay reagents

Sample | control control control control
Kinase Reaction buffer 90 uL 80 uL - 90L 90 uL
Kinase Buffer (provided) - - 90 uL - -
10X Staurosporine (10 pM)* - 10 pyL - - -
Your enzyme fraction 10 uL 10 pyL 10l - -
CycLex checkpoint kinase (1 m unit/pL)y - - - 10 pL -
Buffer - - - - 10 pL

* Cat# S-4400: See Page 4, section “Materials Reduut not Provided”
** Chk1 positive control: Cat# CY-E1162-1, Chk2 fioe control: Cat# CY;E1162-2 and C-TAK1: Cat# &1-162-3:
See Page 4, section “Materials Required but notiéed”

1. Following the above table, add the Reagentsatth evell“of the“microplate. Finally, initiate the
reaction by adding 10 pL of “Your enzyme fracticor “Buffer*to each well and mixing thoroughly
at room temperature. Cover with plate sealer ol incubatat 30°C for 60 minutes

2. Follow theStandard Assaysteps 5-10, page 6-7.

Cat#: CY-1162
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Evaluation of Results

1. Average the absorbance values for the checkjiiase sample duplicates (positive control)samhd-al
experimental sample duplicate values (when apgdigatW’hen checkpoint kinase positive contral(10
m units/assay) is included as an internal contmotfie phosphorylation reaction, the absorbanageval
should be greater than 1.0 with a background ress ©.15.

2. For screening of purification/chromatographycfians, on graph paper, plot the mean absorbance
values for each of the samples on the Y-axis vafsifraction number on the X-axis to'determine the
location of the eluted, purified individual checkpmickinase.

3. For kinetic analysis, on graph paper, plot ttreamabsorbance values for each/offthe time poimts o
the Y-axis versus the time of each reaction (misjube the X-axis.

Assay Characteristics

The CyclLex Research ProduCheckpoint Kinase Assay / Inhibitor, Screening Kit-1has been
shown to detect the activity of indicated checkpdéinases in the olumn fractions of mammalian cell
lysates. The assay may be used to follow the patitin of individdal checkpoint kinase.

Troubleshooting

1. TheCycLex checkpoint kinaseshould be run in duplicate, When a standard asdaging performed,
using the protocol described in théDeétailed Protoeol! Incubation times or temperatures
significantly different from those specified mayeierroneous results.

2. The reaction curve is nearly a straight linghé kinetics of the assay is of the first ordertiatéons in
the protocol can lead to non-linearity of the cua® can assay kinetics of other than first orler.a
non-linear curve, point to point or quadratic cufivenethods should be used.

3. Poor duplicates, accompanied by elevatedwdbresells containing no sample, indicate insuffitie
washing. If all instructions in theDetaileddProtocol’ were followed accurately, such results indicate
a need for washer maintenance.

4. Overall low signal may indicate that desiccatdrihe plate has occurred between the final wash a
addition of Substrate Reagent.'De not allow théepla dry out Add Substrate Reagent immediately
after wash.

Reagent Stability

All of the reagents incladed in the CycLex ResedpebductCycLex Checkpoint Kinase Assay /
Inhibitor Screening Kit-L«have been tested for stability. Reagents shouldb@atsed beyond the stated
expiration date. Upon receipt kit reagents shoeldtiored at 4°C, except the ATP and checkpointskina
component mastibe stored at below -70°C. Coatesl/gdates should be stored in the original foil bag
sealed by the zip lock and containing a desiccackp

For research use only, not for use in diagnostic dherapeutic procedures
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Example of Test Results

Fig.1-1 Dose dependency of recombinant Chkl enzyaetion
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Fig.1-3 Dose dependency of recombinant C-TAK1 erezyeaction
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Fig.2-1 Time course of recombinant Chk1 enzymeti@ac
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Fig.2-2 Time course of recombinant Chk2 enzymeti@ac
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Fig.3-1 Km for ATP (recombinant Chk1)
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Fig.3-2 Km for ATP (recombinant Chk2) .
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Fig.3-3 Km for ATP (recombinant C-TAK1)
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Fig.4-1 Effect of broad-spectrum kinase inhibhmurosion! Chk1 activity
120.0
100.0

80.0

60.0

40.0

20.0

Relative Intensity (% control)

0.0

0 20 40 60 80 100

Staurosporine conc. (nM)

Cat#. CY-1162 15 Version#: 140318

O



”~

yclex

Fig.4-2 Effect of broad-spectrum kinase inhibittausosporine on Chk2 activity

Checkpoint Kinase Assay/Inhibitor Screening Kit-1

User’s Manual

For Research Use Only, Not for use in diagnostic pcedures

Relative Intensity (% control)

100

80

60

40

20

Relative Intensity (% control)

0 0.25 0.5 0.75 1

Staurosporine conc. (uUM)

100.0

80.0

60.0

40.0

20.0

0.0

5

10 15

Staurosporine conc.(uM)

20

Fig.4-3 Effect of broad-spectrum kinase inhibit@usosporine'on C-TAK1 activity
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Related Products

* Chk1 Positive control: Cat# CY-E1162-1

* Chk2 Positive control: Cat# CY-E1162-2

* C-TAK1 Positive control: Cat# CY-E1162-3

* Anti-phospho-Cdc25C-Ser216 monoclonakantibody @1): Cat# CY-M1018
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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.eyelex.co.|p

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