p. Pim-1 Kinase Assay/Inhibitor Screening Kit
ycLeX User’s Manual

For Research Use Only, Not for use in diagnostic pcedures

Non-Radioisotopic Kit for Measuring Pim-1 Kinaset&ay

CycLex Pim1 Kinase Assa§nhibitor
Screening Kit

Cat# CY-1167

Intended USE......cooevvvvieviiiiiiieeeeiemeens 1
StOrage.. i 1
INtrodUCtioN ...ccvvivveeiee e 2
Principle of the Assay...........cccvvvvvvvsmenens 3
Materials Provided ..........coocovvvivivnns mmennn 4
Materials Required but not Provided .......... 5
Precautions and Recommendations............. 6
Detailed Protocol........ccocccevvvvvnveivns . =10
Evaluation of Results ...........ccoeevvvnviinneee. 11
Assay CharacteristiCs .............uevvvvvermmmn L1
Troubleshooting ...........ccceeveeiiiiiiii s e 11
Reagent Stability ...........coovviiiiiiiiiiiceeeee. 11
Example of Test Results............c.ccooe 12-13
References......c.oovvevviiiiiiiiiiees i 14
Related Products.........ccccoeveviivniiens e 14

Intended Use

The CyclLex Research ProdugycLex Pim~1 Kinase Assay/Inhibitor Screening Kitis designed to
measure the activities of purified PimA Kinasetfor rapid and sensitive evaluation of inhibitosgng
recombinant Pim-1. The phospho-threonine speciiggional antibody used in this assay kit has been
demonstrated to recognize thegphaspho-threonineb$idue in p2lwafl, which is efficiently

phosphorylated by Pim-1.

Applications of this kit includes
1) Screening inhibitors or @ctivators of Pim-1.
2) Detecting the effects(of pharmacological agent®im-1 activity.

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 expésereagents to excessive light.

Cat#. CY-1167 1 Version#:
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Introduction

The pim-1 oncogene encodes a serine/threonine &if@sn-1) involved in the transductien of
cytokine triggered mitogenic signals. The pim-1 agene was originally identified as a genetictlocus
frequently activated by the proviral insertion ofoldney murine leukemia virus into_mouse\T cell
lymphomas (1-3). The pim-1 oncogene has also beplicated in human hematopoietic'malignancies,
with its overexpression frequently detected in harhamatopoietic cell lines as well [as in fresh tumo
cells from patients with leukemia (4, 5). During leyonal development, the pim-1 gene is/expressed
mainly in developing fetal hematopoietic tissues (Ehe pim-1 gene product (Pim-1), identified as a
serine/threonine kinase (6-8), has been thougptalp a critical role in the transduction of mitogen
signals from cytokines since Pim-1 expression fsdtg induced after cytokinefstimulation, and the
proliferative response to cytokines is impairedéis from pim-1-deficient mice (9-41).

When overexpressed, pim genes can efficiently aab@ewith myc or belE2" oncogenes in
lymphomagenesis (12-14). Pim-1 has been reportegratect thymocytes against glucocorticoid-
induced apoptosis (15) and to promote cell praifen or survival in several’IL-3- or IL-6-dependen
hematopoietic cell lines (16-17).

Measurement of Pim-1 Kinase activity

The protocol generally regarded as most sensiowvéhie quantitative' measurement of Pim-1 activity
involves incubation of the Pim-1 sample with suditsty either anaturahor synthetic polypeptide lisas
histone H1 substrate peptide), in the presence g5favid *R-labeled ATP. The reaction is terminated
by "spotting" a sample onto a filter paper disdjofwed "By, immersion in acid to precipitate the
radiolabeled product. The filter papers are theshed extensively to remove unincorporated radidlabe
and the radioactivity counted. While sensitiveistimethadydis labor-intensive, generates hazardous
radioactive waste and depends on a radioisotoha@ift half-life. It is particularly unsuitable when
kinase assays are only performed on an infrequasis bTheCycLex Pim-1 Kinase Assay/Inhibitor
Screening Kit uses anti-phospho-p21wafl threonined45 polyclonabady (PWT-01) and peroxidase
coupled anti-rabbit IgG antibody as a reporter e in a 96-well ELISA format. This assay provides
a non-isotopic, sensitive and specific method tasnee the activities of Pim-1.

Cat#. CY-1167 2 Version#: 140318
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Principle of the Assay

The CycLex Research Prod€ycLex Pim-1 Kinase Assay/Inhibitor Screening Kitis a single-site,
semi-quantitative immunoassay for Pim-1 activitiat€s are pre-coated with a substrate corresponding
to recombinant p21lwafl, which contains threonirgdwes that can be efficiently phosphorylated by
Pim-1. The detector antibody specifically detecilyahe phosphorylated form of thregninel45 residue
on p2lwafl. TheCycLex Pim-1 Kinase Assay/Inhibitor Screening Kitmay be used to study the
kinetics of a purified Pim-1 as well as to scregniim-1 inhibitor or activator. To perform the febie
sample is diluted in Kinase Buffer, pipetted inte twells and allowed to phosphorylaté the bound
substrate following the addition of Mgand ATP. The amount of phosphorylated substrateeiasured
by binding it with a PWT-01, a anti-phospho-p21lw#iteoninel45 polyclonal antibedy, followed by
binding with horseradish peroxidase conjugatedrabit IgG, which then catalyzes the conversion of
the chromogenic substrate tetra-methylbenzidineBYFMom a colorless solution ta¥a blue solution (or
yellow after the addition of stopping reagent). Tador is quantitated by spectrophotometry anceotd
the relative amount of Pim-1 activity in the samier kinetic analysis, the Pim-1 containing saniple
added to the wells in a similar fashion and at weyyimes the reaction i§'stopped by the additibthe
chelator, sodium ethylenediaminetetraacetate (ED@AJ the amount of; phosphorylated substrate
determined as before.

Summary of Procedure

Add 100 pL of sample to the wells
¢ Incubate for 30 minyat 30°C
Wash the wells
Add 100 pL of anti-phosphe-p21wafl T145 antibody.
¢ Ineubate for 30 min at room temp.
Wash the wells
Add 100 pL of'HRP conjugated anti-rabbit IgG
¢ Incubate for 30 min at room temp.
Wash'the wells

v

Add 100 L of Substrate Reagent

v

Add 100 pL of Stop Solution

v

Measure absorbance at 450 nm

Cat#. CY-1167 3 Version#: 140318
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Materials Provided

All samples and standards should be assayed icdtgl The following components are suppli
are sufficient for the one 96-well microtiter pladé

Microplate: One microplate supplied ready to use, with 96 w@sstrips of 8-wells) i
bag with a desiccant pack. Wells are coated witbminant p21wafl as Pim-1 subst

10X Wash Buffer: One bottle containing 100 mL of 10X buffer contam2 %Tweefi-20

Kinase Buffer: One bottle containing 20 mL of 1X buffer; used Kinase React@(er and sample
dilution.

20X ATP: One vial of lyophilized ATP Nasalt.

Anti-phospho-p21wafl T145 Antibody: One vial containing 12 mL i“phospho-p21wafl4d®h
polyclonal antibody (PWT-01). Ready to use.

HRP conjugated Anti-rabbit IgG: One vial containing 12 RP (horseradish pgitase)
conjugated anti-rabbit IgG. Ready to use.

Substrate Reagent:One bottle containing 20 mL of t &ge e, tetra-methylbenzidine

he
(TMB). Ready to use.
Stop Solution: One bottle containing 20 mL of 1 . to use.

Cat#. CY-1167 4 Version#: 140318
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Materials Required but not Provided

* Pim-1 positive control: Available from CycLex (Pim-1 positive control: CaG¥-E1167, Onggvial
containing 2 units/100 pL Pim-1 enzyme. Positivataa should be added to the first well/at 10,m
units/well. For instance, For instance, dilutedifpas control 1:20 with enzyme dilution_buffer, use
10 pL for 1 assay (Unused Pim-1 enzyme should dredtin aliquots at -70°CY.he Pim-1 Positive
control should be diluted with an enzyme dilutiarffér to avoid inactivating the enzyme activity in
low protein concentration condition.

* Enzyme dilution buffer: Mix 9-parts of Kinase buffer and 1-part of 10X88L00 pg/mL x 0.25 mL),
which is supplied with Pim-1 positive control.

» 10X Staurosporine (20 pM: Staurosporine is available from Sigma, Qat#..S8440 mM stock
solution (DMSO) diluted 1:100 in Kinase Buffer.

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

* Precision repeating pipettor

» Wash bottle or multichannel dispenseiffor plate washing.

 Microcentrifuge and tubesfor sample preparation.

* VVortex mixer

* Plate reader capable of measuring absorbance in 96-well platetial wavelengths of 450 nm/540
nm. Dual wavelengths of 450/550 or 450/595nm 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 graduated cylinder

» Reagent reservoirs

« Deionized water of the highest quality.

* Disposable paper towels

Cat#. CY-1167 5 Version#: 140318
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Precautions and Recommendations

* Store the Pim-1 enzyme at -70°C and the ATP @tCG2vhen not in use. Store all other components-‘at
4°C. Do not expose reagents to excessive lightidfreeze/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 thig 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-1167 6 Version#: 140318
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Detailed Protocol

The CycLex Pim-1 Kinase Assay /Inhibitor Screening Kitis provided with removable strips of
wells so the assay can be carried out on sepacassions using only the number of strips required, f
the particular determination. Since conditions mrayy, running an aliquot of the appropriate, Pim-1
positive control (Cat# CY-E1167), separately a\@darom CycLex, should be included'in‘each assay.
Disposable pipette tips and reagent troughs sHoeildsed for all transfers to avoid cross-contarmnat
of reagents or samples.

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 adding0.8 mL of ddHO to the vial of20X ATP (provided,

lyophilized). Mix gently until dissolved. the Finabncentration of th@0X ATP Solution should be
2.5 mM. Store the solution in small aliquots (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 10 mL 1000 uL 100 pL

You will need 80-90 uL of Kinase Reaction Buffargssay well. Mix well. Discard any
unused Kinase Reaction Buffer after use.

4. PrepareEnzyme dilution buffer by mixing9-parts of Kinase buffer and 1-part @X1BSA (100
pg/mL), which is supplied with Pim-2gpositiVe casitr

The Pim-1 Positive control should bexdiluted withemzyme dilution buffer to avoid inactivating the
enzyme activity in low protein goncentration coiodht.

Standard Assay

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

2. Prepare allpsamplesq(diluted with Kinase Butisr needed). All samples should be assayed in
duplicate.

3. To assaygpattially, purified recombinant Pim-dg &0 pL of each fractionto the wells of the assay
plate on ice.4Duplicate wells containing 10 m udi@suL of Pim-1 positive control (Cat #
CYfE1167).should be included in each assay asitiyeosontrol for phosphorylation.

4. Begin'the kinase reaction by addition9éf L Kinase Reaction bufferper well, cover with plate
sealer, and incubatt 30°C for 30 minutes

Cat#. CY-1167 7 Version#: 140318
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5. Wash wells five times with Wash Buffer makingewach well is filled completely. Remove
residual Wash Buffer by gentle tapping or aspiratio

6. Pipettel00 pL of Anti-phospho-p21lwafl T145 Antibodyinto each well, cover with plate sealer
or lid, and incubatat room temperature (ca.25°C) for 30 minutes

7. Wash wells five times as same as in step 5.

8. Pipettel00 pL of HRP-conjugated Anti-rabbit IgG into each well, cover with plate sealer or lid,
and incubat@t room temperature (ca.25°C) for 30 minutesDiscard any unised conjugate after
use.

9. Wash wells five times as same as in step 5.

10. Add100 pL of Substrate Reagento each well and incubags roommtemperature (ca.25°C) for
5-15 minutes

11. Add100 pL of Stop Solutionto each well in the same order as the previoudtied Substrate
Reagent.

12. Measure absorbance in each well using a spddtometric plate, reader at dual wavelengths of
450/540 nm. Dual wavelengths of 450/550 or 450/88b6camalso’be used. Read the plate at 450
nm if only a single wavelength can be used. Wellste, read within 30 minutes of adding the
Stop Solution.

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

Note-2: Reliable signals are obtained whempeither O.Duesido not exceed 0.25 units for the blank
(no enzyme control), or 2.5 units for the Pim-lifes control.

Note-3 If the microplate reader is not capable’of regdihsorbance greater than the absorbance of the
Weel positive control, perfarm a_ second readinrg0&tnm. A new O.D. values, measured at
405 nm, is used to determine Pim-1 activity of sifble samples. The readings at 405 nm
should not replace the ofi*scale‘readings at 450 nm.

Kinetic Assay

1. Remove the appropriate:xnumber of microtiter sviethm the foil pouch and place them into the well
holder. Return any unusedwells to the foil powefyld, seal with tape and store at 4°C.

2. Prepare all samples (diluted with Kinase Buffisr needed). All samples should be assayed in
duplicate.

3. To assay partially purified recombinant Pim-dg &0 uL of each fraction to the wells of the assay
plate onfice» Duplicate wells containing 10 m udi@suL of Pim-1 positive control (Cat #
CY-E1167)'should be included in each assay asitiyeosontrol for phosphorylation.

4.Begin kinase reaction by addition@0 pL Kinase Reaction Bufferin duplicate per well in timed
intervals (suggested interval is 4 minubeg should be individually determined for each syst
After the final addition, incubat&t 30°C for 20 minutes

Cat#. CY-1167 8 Version#: 140318
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5. Stop the reaction by flicking out the conte#dternatively, the reaction may be terminated gt
addition of 150 uL 0.1 M Na EDTA, pH 8.0 to eachiijve

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

7. Pipettel00 pL of Anti-phospho-p21lwafl T145 Antibodyinto each well, cover with plate sealer
or lid, and incubatat room temperature (ca.25°C) for 30 minutes

8. Wash wells five times as same as in step 6.

9. Pipettel00 pL of HRP-conjugated Anti-rabbit IgG into each well, cover, with,plate sealer or lid,
and incubat@t room temperature (ca.25°C) for 30 minutesDiscard any unused conjugate after

use.

10. Wash wells five times as same as in step 6.

11. Add100 pL of Substrate Reagento each well and incubagroem temperature (ca.25°C) for

5-15 minutes

12. Add 100 pL of Stop Solutionto each well in the same orderas the previoudtied Substrate

Reagent.

13. Measure absorbance in each well using asspdctometric plate reader at dual wavelengths of
450/540 nm. Dual wavelengths of 450/55@ or 450/88bcan 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

Stop Solution.

Recommendations

Special considerations when screeninggactivators amhibitors
In order to estimate the inhibitory effect on indival Pim-1 activity in the test chemicals corrgcit

is necessary to conduct the control experimentSafivent control” at least once for every experiment

and “Inhibitor control” at least once for the fiestperiment, in addition to “Test sample”, as irded in

the following table. When test chemicals causendrbitory effect on Pim-1 activity, the level of B@

is weakened as compared with “Selvent control”. Tilgh level of A450 is not observed in “Inhibitor

control” (usually A450<0.3).

Assay reagents Test sample Solvent Inhibitor
yreag b control control
Kinase Reaction buffer 80 pL 80 pL 80 pL
10X Inhibitoror eguivalent 10 pL - -
Solvent fordnhibitor - 10 pL -
10X Staurosporine (20 uM)* - - 10 pL
Pim: 1 pasitive control (1 m unit/puL)+*
or/Purified enzyme sample 10t 10l ot

* Cat# S-4400: See Page 4, section “Materials Reduut not Provided”
** Pim-1 positive control: Cat# CY-E1167: See P&gesection “Materials Required but not Provided”

Cat#: CY-1167
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1. Following the above table, add the Reagentsath &vell of the microplate. Finally, initiate rei@ct
by adding 10 pL of‘Pim-1 positive control” to each well and mixing thoroughly at_room
temperature. Cover with plate sealer or lid, amdivateat 30°C for 30 minutes

2. Follow theStandard Assaysteps 5-12, page 8.

Special considerations when measuring precise Pimkinase activity
In order to measure the activity of Pim-1 corredtlys necessary to conduct the contrahexperinoént
“Inhibitor control” at least once for every expegnt and “ATP minus control” at least once for thstf
experiment, in addition to “No enzyme control” aditated in the following table Although the lewél
A450 increases in “Test sample” when Pim-1 enzyniwity is in the sample, the highdevel of A450 is
not observed in “Inhibitor control”, “ATP minus cwaol” and “No enzyme control”.

Assay reagents Test Inhibitor | ATP minus¥ Positive | No enzyme

yreag Sample | control control control control
Kinase Reaction buffer 90 uL 80 uL - 90 uL 90 uL
Kinase Buffer (provided) - - 90yt - -
10X Staurosporine (20 uM)* - 10 uL - - -
Purified enzyme sample 10 pL 10 pL 10 pL - -
Pim-1 positive control (1 m unit/pLy- - - - 10 pL -
Buffer - - - - 10 L

* Cat# S-4400: See Page 4, section “Materials Reduut not.Provided”
** Pim-1 positive control: Cat# CY-E1167: See P&gsection“Materials Required but not Provided”

1. Following the above table, add the Reagentsath evell of the microplate. Finally, initiate the
reaction by adding 10 pL of “Purified enzymeysarmpbe “Buffer” to each well and mixing
thoroughly at room temperature. Cover with platdeseor lid, and incubatat 30°C for 30 minutes

2. Follow theStandard Assaysteps 5-12, page 8.

Cat#: CY-1167
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Evaluation of Results

1. Average the absorbance values for the Pim-1 Isadyplicates (positive control) and all experingnt
sample duplicate values (when applicable). When-Pipositive control (10 m units/assay)is
included as an internal control for the phosphaigtareaction, the absorbance value ‘should be
greater than 1.0 with a background less than 0.15.

2. For kinetic analysis, on graph paper, plot tteamabsorbance values for each of the time pomts o
the Y-axis versus the time of each reaction (misjube the X-axis.

Assay Characteristics

The CycLex Research ProduCyclLex Pim-1 Kinase Assay/Inhibitor /SCreening Kithas been
shown to detect the activity of purified recombin&®m-1. The assay shows 'good linearity of sample
response.

Troubleshooting

1. TheCycLex Pim-1 positive control (Cat# CY-E1167)shoulddbe run in duplicate, when a standard
assay is being performed, using the protocol desdrin the Detailed Protocol'. Incubation times
or temperatures significantly different from thapecifiedtmay give erroneous results.

2. The reaction curve is nearly a straight linghé kinetics of the assay is of the first ordertistéons in
the protocol can lead to non-linearity of the cydia® can‘asSay kinetics of other than first orler.a
non-linear curve, point to point or quadratic €ufivenethods should be used.

3. Poor duplicates, accompanied by elevated vdaresells containing no sample, indicate insuffitie
washing. If all instructions in theDetailed Protocol' were followed accurately, such results indicate
a need for washer maintenance.

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

Reagent Stability

All of the reagents included(in the CycLex ResedobductCycLex Pim-1 Kinase Assay/Inhibitor
Screening Kit have beentestedfor stability. Reagents shouldeaised beyond the stated expiration
date. Upon receipt kit reagents should be stordd@t except the ATP must be stored at -20°C. Coate
assay plates shouldfbe stored in the originalkfag sealed by the zip lock and containing a destcca
pack.

For research use only, not for use in diagnostic dherapeutic procedures

Cat#. CY-1167 11 Version#: 140318



Pim-1 Kinase Assay/Inhibitor Screening Kit
‘@ ,y g
e ycl_ex User’s Manual
For Research Use Only, Not for use in diagnostic pcedures

Example of Test Results

Fig.1 Dose dependency of recombinant Pim-1 enzgaetion
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Fig.3 Km for ATP (recombinant Pim-1)
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