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Intended Use

The CycLex Research Produ@ycLex MAPKAP-kinase 2 Assay/Inhibitor Screening Kt is
designed to measure the activities ofgpurified"MAFKkinase 2 for the rapid and sensitive evaluation
of inhibitors or activators. The phospho-serinec#fiimonoclonal antibody used in this assay ki ha
been demonstrated to recognize the “phospho-sedneidue in LSP1, which is phosphorylated by
MAPKAP-kinase 2.

Applications of this kit includes
1) Screening inhibitors or [@ctivators of MAPKAP-&se 2.
2) Detecting the effects(of phaimacological agent8APKAP-kinase 2 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 exposereagents to excessive light.
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Introduction

IAP kinase-activated protein kinase 2 (MAPKAP-kie&) was originally identified as a substrate for
the p42/p44 MAPKs in vitréY. However, recent data indicate that in intactszehie upstream' kinase
that regulates MAPKAP-kinase 2 is p38 MAFR). Treatment of cells with endotoxin, interleukin=1,
tumor necrosis factor, or various stress stimulivate p38 MAPK and MAPKAP-kinaSe 2%k Mice
deficient in MAPKAP-kinase 2 showed a reductiorbacterial lipopolysaccharide-induced biasynthesis
of tumor necrosis factor (TNF), interferon, intedté (IL)-1, IL-6, and nitric oxide®) suggesting a
critical role of MAPKAP-kinase 2 in inflammatory tmkine production. In human:_neutrophils
MAPKAP-kinase 2 is also activated by the chemotafetttor fMet-Leu-Phe and phorbol 12-myristate
13-acetaté”. The function of MAPKAP-kinase 2 is not known, hist upstream kiftase p38 MAPK has
been proposed to be involved in the biosynthesiaftmmatory cytokine€®), apoptdsi$® and platelet
aggregatiori*?. MAPKAP-kinase 2 contains a C-terminal autointabjt domain‘*®*and is activated
by phosphorylation at multiple sit€$: 3,

Recently It was reported that the major substrateVFAPKAP-kinase 2 in“human neutrophils is not
HSP27 but is a protein termed péb, which we was identified as LSRE, @339-amino agidskeletal
protein, the expression of which is restricted@atrophils, lymphocytes,.and macrophages.

Measurement of MAPKAP-kinase 2 activity

The protocol generally regarded as most sensitige the guantitative measurement of
MAPKAP-kinase 2 activity involves incubation of tMAPKAP-kinase'2 sample with substrate, either
a natural or synthetic polypeptide (such as LongK3tase)substrate peptide), in the presence of
Mg?*and ¥?P-labeled ATP. The reaction is terminated by "$p@tta sample onto a filter paper disc,
followed by immersion in acid to precipitate theliabeled product. The filter papers are then wdsh
extensively to remove unincorporated radiolabel to@dradioactivity is counted. While sensitive sthi
method is labor-intensive, generates hazardousaetive waste, and depends on a radioisotope of sho
half-life. It is particularly unsuitable when kiremassays, are only performed on an infrequent bEsés.
CycLex Research ProdudfycLex MAPKAP-kinase 2 Assay/Inhibitor Screening Kt uses a
peroxidase coupled anti-phospho-LSP1 serine204 ohomal antibody as a reporter molecule in a
96-well ELISA format. This assay provides al nortogic, sensitive and specific method to detect
MAPKAP-kinase 2 activity.
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Principle of the Assay

The CyclLex Research ProduCicLex MAPKAP-kinase 2 Assay/Inhibitor Screening Kt jisya
single-site, semi-quantitative immunoassay for MA¥PKkinase 2 activity. Plates are pre-coated with a
substrate corresponding to recombinant LSP1 (Letko8pecific Protein), which contains“a,serine
residue that are phosphorylated by MAPKAP-kinagelRPK-activated protein kinase 2).

The detector antibody specifically detects only phesphorylated form of serine-204 on LSP1. The
CycLex Research ProduCycLex MAPKAP-kinase 2 Assay/Inhibitor Screening Ki ¢an be used to
study the kinetics of a purified or partially pied MAPKAP-kinase 2 as well as to secréening these
kinases inhibitor. To perform the test, the sanipldiluted in Kinase Buffer, pipetted into the veetind
allowed to phosphorylate the bound substrate inpresence of Mg and ATP. The amount of
phosphorylated substrate is measured by bindingttita horseradish peroxidase \conjugate of AT-1EB,
an anti-phospho-LSP1 serine-204 specific antibodijch then catalyzesgthe ieonversion of the
chromogenic substrate tetra-methylbenzidine (TM)f a colorless solutionfto, a blue solution (or
yellow after the addition of stopping reagent). Todor is quantified by spectrophotometry and ctfie
the relative amount of MAPKAP-kinase 2 activity the sample. Far kinetic analysis, the sample
containing MAPKAP-kinase 2 is added to the wellsisimilar fashion and at varying times the reactio
is stopped by the addition of a chelator, sodiunylehediaminetetraacetate (EDTA) and the amount of
phosphorylated substrate determined as before.

The CycLex Research Produ@ycLex MAPKAP-kinase 2“Assay/Inhibitor Screening Ki is
designed to accurately determine the presenceadative amount of MAPKAP-kinase 2 kinaaetivity
in purification column fractions, and to determimen-isotopic kinetictanalysis of MAPKAP-kinase 2
activity. Careful attention to methods of chromasguy “and ‘the assay protocol will provide the
investigator with a reliable tool for the evaluatiof MAPKAP-Kinase 2 activity.

Summary of Procedure

Add 100 pL of sample to thewells
¢ Incubate for 30 min at 30°C
Wash the wells
Y
Add 100 wZief HRP conjugated anti-phosphorylatedifspecific antibody
¢ Incubate for 60 min 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
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Materials Provided

All samples and standards should be assayed incetgl 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 witominant full length LSP1[as substrate of
MAPKAP-kinase 2.

10X Wash Buffer: One bottle containing 100 mL of 10X buffer contain2 %Tweefi-20

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

20X ATP: One vial of lyophilized ATP Nssalt.

HRP conjugated Detection Antibody: One vial containing 12 mL of HRP (horseradish petase)
conjugated anti-phospho-LSP1 S204 (AT-1E6) antib&bady to use:

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

Stop Solution: One bottle containing 20 mL of 1 Ne8IOs. Ready toruse.

Materials Required but not Provided

« MAPKAP-kinase 2 positive control: Available fram CycLex (Cat # CY-E1166); One vialntains 4
units/100 pL MAPKAP-kinase 2 enzyme. Positiveycohshould be added to the first well at 20 m
units/well. For instance, diluted positive contr@t20, use 10 pL for 1 assay. (Unused
MAPKAP-kinase 2 enzyme should be stored in aliqabtg0°C.)

» 10X Staurosporine (500 pM: Staurosporine is available from Sigma, Cat#. S3480 mM 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 dispenseffor 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(of450/550 or 450/595 nm daa be used. The plate can also be read at a
single wavelength of 450 nm, which will give a sevhat higher reading.

* 500 or 1000 mL graduatedicylinder

* Reagent resernyoirs

* Deionized water/ofthe highest quality

* Disposable papentowels
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Precautions and Recommendations

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

« All microplate strips that are not immediatelguéed 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.chémicals. Careldhmutaken
to avoid direct contact with these reagents.

» Do not mouth pipet or ingest any of the reagents.

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

* Dispose of tetra-methylbenzidine (TMB) containswutions in compliance with local regulations.
* Avoid contact with Substrate Solution which camsshydrogen peroxide.
* Avoid contact with Stop Solution which containgf8ric Acid.

* In case of contact with the Stop Solution ‘andShéstrate Solution, wash skin thoroughly with wate
and seek medical attention, when necessary.

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

« CAUTION: Sulfuric Acid is a strong acid. Wear disposable gloves and eye protection when
handling Stap ‘Selution.
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Detailed Protocol

The CycLex Research Produ@ycLex MAPKAP-kinase 2 Assay/Inhibitor Screening Kimpis
provided with removable strips of wells so the gssn be carried out on separate occasions usigg,on
the number of strips required for the particulatedmination. Since experimental conditions may yvary
an aliquot of the MAPKAP-kinase 2 (Cat # CY-Ell6&Yyailable separately from Cyclex, should be
included in each assay as a positive control. Biaple pipette tips and reagent troughs should ée us
for all liquid transfers to avoid cross-contamipatof 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-tefm 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@0OXTATP Solution should be
2.5 mM. Store the solution in small aliquots (e.g. 100 gi-20°C.

3. Prepar&inase Reaction Bufferby mixing following reagents;

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

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

Standard Assay

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

2. Prepare all samples (dilutedhwith” Kinase Buffes. needed). All samples should be assayed in
duplicate.

3. Duplicate wells containingg20 m units/10 pL MARR-kinase 2 (Cat # CY-E1166) should be
included in each assay as a positive control faisphorylation.

4. Begin the kinase réaction by addition96f L Kinase Reaction bufferper well, cover with plate
sealer, and incubatt30°C for 30 minutes

5. Wash wellsyfivestimes with Wash Buffer makingesweach well is filled completely. Remove
residual Wash!Buffer by gentle tapping or aspiratio

6. Pipettel00 pL of HRP conjugated Detection Antibodyinto each well, cover with a plate sealer
anddncubatet room temperature (ca.25°C) for 60 minutesDiscard any unused conjugate.

Cat#. CY-1166 6 Version#: 141028
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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 Reagentto each well and incubatd 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 spdctometric plate reader at dual wavelengths of
450/540 nm. Dual wavelengths of 450/550 or 450/88bcan also be used.4Read the plate at 450
nm if only a single wavelength can be used. Wellstnbe read within 30 (minutés of adding the
Stop Solution.

Kinetic Assay

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

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

3. To assay individual column fractions, addlyL of eachifraction to the wells of the assay plate on
ice. Duplicate wells containing 20 m units/10 uL#IKAP-kinase 2 (Cat # CY-E1166) should be
included in each assay as a positive controld@sphorylation.

4. Begin kinase reaction by addition@d pL Kinase ReactionBuffer in duplicate per well in timed
intervals (suggested interval is 5 minutes but khbe individually determined for each system).
After the final addition, incubatgt 30°C for 20 minutes

5. Stop the reaction by flicking out the contelisternatively, the reaction may be terminated by t
addition of 150 pL 0.1 M Na EDTAgpH8:0'to eachifjve

6. Wash wells five times with Wash, Buffer makingesweach well is filled completely. Remove
residual Wash Buffer by gentletapping or aspiratio

7. Pipette100 (L of HRP conjugated Detection Antibodyinto each well, cover with a plate sealer
and incubatat room temperature (ca.25°C) for 60 minutesDiscard any unused conjugate after
use.

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

9. Add 100 pL of Substrate Reagento each well and incubag room temperature (ca.25°C) for
10-15 minutes

10. Add 100\iL of Stop Solutionto each well in the same order as the previoudtied Substrate
Reagent:

11. Measure absorbance in each well using a spddtometric plate reader at dual wavelengths of
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450/540 nm. Dual wavelengths of 450/550 or 450/®b5can also be used. Read the plate,at#@50
nm if only a single wavelength can be used. Wellstnibe read within 30 minutes of addingythe

Stop Solution.

Recommendations

Special considerations when screening activators arhibitors

In order to estimate the inhibitory effect on MAPRAinase 2 activity in the test chemicals correctly
it is necessary to conduct the control experimériSolvent control” at least once for everyiéxpesmh
and “Inhibitor control” at least once for the fiestperiment, in addition to “Test sample”, as it in
the following table. When test chemicals causenduibitory effect on MAPKAP-Kinase 2 activity, the
level of A450 is weakened as compared with “Sohamttrol”. The high level oflA450'is not observed

in “Inhibitor control” (usually A450<0.2).

Assay reagent Test Seolvent Inhibitor
sample control control
Kinase ReactionBuffer 80 pL 80 pL 80 pL
10X Inhibitor or equivalent 10 ub - -
Solvent for Inhibitor - 10 pL -
10X Staurosporine (500 puM)* - - 10 pyL
MAPKAP -kinase 2 Positive Control (2 m unitjuL)** 10°yL 10 pL 10 pL
or your enzyme fraction

* 10X Staurosporine (500 uMBee page 4, section “Materials Required but notieted”
** Cat # CY-E1166: See page 4, section “Materiaéxi®red but'not Provided”

1. Following the above table, add the Reagentatthevell of the microplate. Finally, initiate reiact
by adding 10 pL of “Diluted MAPKAP-kinase 2 posgicontrol” to each well and mixing thoroughly
at room temperature. Cover with plate sealer, latedt 30°C for 30-60 minutes

2. Follow theStandard Assay steps 5-10page6-7.

Cat#. CY-1166 8 Version#: 141028
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Special considerations when measuring precise MAPKR-kinase 2 activity

In order to measure the activity of MAPKAP-kinasedrectly, it is necessary to conduct the control
experiment of‘Inhibitor control” at least once for every expeent and “ATP minus controlat least
once for the first experiment, in addition to “Nnzgme control” as indicated in the following table:
Although the level of A450 increases in “Test sagtipthen MAPKAP-kinase 2 enzyme activity istin
the sample, the high level of A450 is not observetnhibitor control”, “ATP minus contfol™and “No

enzyme control”.

Assay reagents Test Sample Inhibitor | ATP minus | Positive | ‘Nogenhzyme

control control control control

Kinase Reaction Buffer 90 uL 80 pL - 90 uI 90 pL

Kinase Buffer (provided) - - 90 uL - -

10X Staurosporine (500 uM* - 10 pL - - -

Your enzyme fraction 10 pL 10 pL 10 uL - -

MAPKAP -kinase - Positive ) i i 10 ul i

Control (2 m unit/pL)** H

Buffer - - - - 10 pL

* 10X Staurosporine (500 uMBee page 4, section “Materials Required bt notiBed”
** Cat # CY-E1166: See page 4, section “Materiaéxi®red but not Provided®

1. Following the above table, add the Reagentsatth evell “ofythe ‘microplate. Finally, initiate the
reaction by adding 10 pL of “Your enzyme fractian”“Buffer”t0 each well and mixing thoroughly
at room temperature. Cover with plate sealer. latedi’30°C for 30-60 minutes

2. Follow theStandard Assay steps 5-10, page-7.

Evaluation of Results

1. Average the absorbance values for thef MAPKARd@n2 sample duplicates (positive control) and all
experimental sample duplicate valuest(when appbgatWhen the MAPKAP-kinase 2 positive
control (20 m units/assay) is included as an irtegontrol for the phosphorylation reaction, the
absorbance value should be greater than 1.0 viaitleground less than 0.15.

2. For screening of purification/chromatographycfians, on graph paper, plot the mean absorbance
values for each of the samplesion the Y-axis vetsufraction number on the X-axis to determine the
location of the eluted, purifieddMAPKAP-kinase 2.

3. For kinetic analysis, on 'graph‘paper, plot treamabsorbance values for each of the time points o
the Y-axis versus the time of each reaction (misjube the X-axis.

Assay Characteristics

The CyclLex Research ProducycLex MAPKAP-kinase 2 Assay/Inhibitor Screening Kt has been
shown to detéct the activity of MAPKAP-kinase 2cislumn fractions of human or animal cell extracts.
The assay shoews good linearity of sample respdriseassay may be used to follow the purification of
MAPKAP-kinase2.
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Troubleshooting

1. The MAPKAP-kinase 2 positive control should ba m duplicate, using the protocol described,i th
Detailed Protocol Incubation times or temperatures significantfffedent from those specified may
give erroneous results.

2. The reaction curve is nearly a straight lindné kinetics of the assay is of the first orderri&@ns in
the protocol can lead to non-linearity of the curae can assay kinetics that are other, than fidgro
For a non-linear curve, point to point or quadraticve fit methods should be used.

3. Poor duplicates, accompanied by elevated vdtresells containing no samplé, indicate insuffitie
washing. If all instructions in thBetailed Protocolwere followed accurately, [such fresults indicate a
need for washer maintenance.

4. Overall low signal may indicate that desiccatibrthe 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 Reseaftoduct €ycLex MAPKAP-kinase 2
Assay/Inhibitor Screening Kit have been tested for stability."Reagents shouldeatsed beyond the
stated expiration date. Upon receipt, kit reagshtauld be stored at 4°C. Coated assay plates sheuld
stored in the original foil bag sealed by the pipkl and, containing a desiccant pack.

For research use only, not for use in diagnosti¢ @ghefapeutic procedures
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Example of Test Results

Fig.1 Dose dependency of recombinant MAPKAP-kirasazyme reaction
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Fig.3 Effect of broad protein kinase inhibitor Stasporine on activity of recombinant MAPKAP-ki
2
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