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Intended Use

The CyclLex Research Produ€ycLex HHDAC8 Deacetylase Fluorometric Assay Kitdetects
HDAC activity in lysates. Primarily, the{@yclex Resch ProduciCycLex HDAC8 Deacetylase
Fluorometric Assay Kit is designed foffthe“rapid and sensitive evaluatibRIDAC inhibitors using
recombinant HDACS8. Additionally, any cultured primecell, cell line, or tissue homogenate can be
assayed for HDACS8 activity with, theypCycLex Researetpduct CycLex HDACS8 Deacetylase
Fluorometric Assay Kit after immunaprecipitation with an appropriate HD&\§pecific antibody.

Applications for this kit include:
1) Monitoring the purification 0f HDACs includinglPAC1, 2, 3 and 8.
2) Screening inhibitors gr activators of HDACS.
3) Detecting the effects of pharmacological agentsiDACS.

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

Storage
* Upon receipbistore #5. Developer and #6. RecoamiDACS8 at-70°C and all other components
below-202C{
» Dootexpose reagents to excessive light.
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Introduction

HDAC proteins are vital regulators of fundamentalldar events, including cell cycle progression;
differentiation, and tumorigenesis (1, 2). A snmatiecule inhibitor of HDAC, trichostatin A(TSA),
arrests mammalian cells in both G1 and G2 (3, 4liJenoverexpression of HDAC1 in_mouse cells
reduces their growth rate by lengthening the domatbf G2 and M (5). TSA inducesyterminal
differentiation of mouse erythroleukemia cells apdptosis of lymphoid and colorectal cancer céis.
addition, TSA treatment of cells expressing the PAMc finger protein derepresses'transcription and
allows cells to differentiate normally (6). Withigshprecedent, HDAC inhibitors are “being actively
explored as potential agents for the treatmenedfimn forms of cancer (7-9).

The human HDACSs are organized into three diffectases based on their similarity to yeast HDAC
proteins (1, 2). Class | enzymes are ubiquitougpressed and include HDAC1,,42, £3, and -8, which
are homologous to the yeast RPD3 protein. Clasxliides HDACA4, -5, -6, A7y -9,;and -10, which are
similar to yeast HDAL and are expressed in a tispeeific manner. The [Sir2dlike class 11l HDACs,
including SIRT1 to -7, require NAD(+) for enzymadtictivity.

It has been reported that HDACS is important far growth of humian tumor cell lines and has a
distinct inhibition pattern that differs from that HDAC1 and -3, which both share 43% sequence
identity with HDACS8. These findings lead to opee tliay to the development of selective inhibitors of
this subtype as potential novel anticancer theragzeu

However, the conventional method for measuring HDs#aBvity is very complicated and laborious.
In order to measure HDAC enzyme activity, it is eesary to prepare radioactive acetylated historge as
substrate. First, cells have to be labeled meteddbli with radioactivity» by adding radioactive aicet
acid to the culture medium. Second, radioactivaysated histone has to be purified from the cells.
Following the reaction, it is necessary to extraotl separate the radioactive acetyl group, which ha
been released from acetylated histone, using attétate to.measure the activity of the enzyme based
the radioactivity.

Although a method for measuring the activity‘of @slase without the use of radioactive substances
was reported in recent years, owing to the uséuofdscent-labeled acetylated lysine as a substrete
reaction product must be separated from the irsab$trate and the fluorescent intensity measured by
reverse phase HPLC. As mentioned above) these measnot systems are difficult to adapt for
processing many samples under a variety of comditibecause of their complicated operation. Thus a
simple system for biochemical analysisgas wellaasrhibitor screening without the use of radioaeti
substances is preferred.
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Principle of the Assay

CycLex HDACS8 Deacetylase Fluorometric Assay Kit swgas the activity of HDAC by thegbasic
principle of changing an HDAC reaction into theiaty of protease/peptidase. Since it is very,Senial
measure common protease/peptidase activity arhibe performed at a low price, the measurement of
HDAC activity in most laboratories is possible ey are equipped with a fluorescent reader for
microtiter plates. Considering that the use ofyfalltomatic apparatus to measure flugrescencesihgen
has become widespread, HDAC activity measuremehigchacould not be made by the conventional
method, is now possible with the CycLex HDAC8 Deglese Fluorometric Assay Kit using the same
equipment. This new method of measurement shoudhakically raise the efficiency of inhibitor
screening and biochemical analysis of these enzymes

Measuring Principle of The CycLex HDACS8 Deacetylas&luorometric Assay Kit

X-X-X-Lys(Ac)-MCA

l P Deacetylase
X-X-X-Lys-MCA
l P Peptidase

X-X-X-Lys + AMC

v

Measurement of fluorescenctensity!

Note: This measuring principle and kit are covered‘undeiCycLex’s patents.
U.S. Patent No. 7,033,778 and No. 7256013
European Patent No. 1243658
Japanese Patent No. 4267043
Canadian Patent No. 2392711

Materials Provided

All assays should be run in duplicate. The follagvoomponents are supplied and are sufficient for
one hundred assays.

Components of Kit

Components Quantity Storage
#1. HDAC AssayBuffer. 1mLx2| Below-20°C
#2. Fluoro-Substrate Peptide 0.2 mM) 500 uL x 1 | Below-20°C
#3.Fluoro-Deacetylated Peptid (0.2 mM) 100 uL x 1 | Below-20°C
#4. Trichostatin A(20C uM) 500 pL x 1| Below-20°C
#5. Develope 500 pL x 1 -7C°C
#6 Recombinant HDACt 500 pL x 1 -70°C
#7. Stof Solution 1mLx2| Below-20°C
Instruction manual 1 Room temp

Cat#. CY-1158Vv2 3 Version#: 141107
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Materials Required but not Provided

* Microplate for fluorometer

 Microplate reading fluorometer capable of excitation at a wavelength in the ra8ig@380 nm and
detection of emitted light in the range 440-460 nm.

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

» multi-channel pipette

* Microplate shaker

* Deionized water of the highest quality

» 500 or 1000 mL graduated cylinder

* Reagent reservoirs

Precautions

* Please thaw'#2. Fluoro-Substrate Peptide” and “#3. Fluoro-Deacetylated Peptide” at room
temperature before use. Then, thaw the other réageite and use afterthey are completely thawed.

» Please avoid repeated freezing and thawin#b6f Developer” andy#6."Recombinant HDACS".
There is a possibility that the enzyme activity nieeyinactivated. Aliquot to 10-20 pyL and store at
-70°C.

* Please avoid mixing of protease/peptidase intiibisuch as, PMSF, orralkyl amine in samples thét wi
be measured HDAC activity.

* If enzyme samples or test compounds themsglvésileorescence at excitation wavelength: 350-380
nm and fluorescence wavelength: 440-460 fim, theyassannot be evaluated correctly.

* Do not use kit components beyond the indicatedXpisation date.
* Rinse all detergent residue from glassware.

* Use deionized water of the highest quality.

* Do not mix reagents from differentkits.

» Do not mouth pipette or ingest'any ofithe reagent

» Do not smoke, eat, or drinkéwhen performing tiseag or in areas where samples or reagents are
handled.

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

NOTE: THE FOLLOWING PROCEDURES ARE INTENDED ONLY AS A GUIDELINE. THE
OPTIMAL EXPERIMENTAL CONDITIONS WILL VARY DEPENDING ON THE
PARAMETERS BEING INVESTIGATED, AND MUST BE DETERMIN ED BY THE
INDIVIDUAL USER.

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

Cat#. CY-1158Vv2 4 Version#: 141107



HDACS8 Deacetylase Fluorometric Assay Kit Ver.2
User’s Manual
For Research Use Only, Not for use in diagnostic pcedures

S

yclex

Detailed Protocol

CycLex HDACS Deacetylase Fluorometric Assay Kit capasure the enzyme activity of HBACS
with a homogeneous method. In this method, thetiteags initiated and the fluorescence intensity. is
measured by mixing simultaneously fluorescencelbmbecetylated peptide, which is_a ‘substrate,
HDACS8 and the developer. Since the reaction isstopped, it is necessary to measure fluorescence
intensity at regular intervals after the reactian imitiated, and to determine reaction; velocity.
Alternatively, within a time in which the reactiaelocity is kept constant, it is also possible timpsthe
reaction by adding the Stop solution, and to meafuorescence intensity.

1. Assay Procedures for Measurement of HDAC Activity

1) Following Table.1 below, first, adtDistilled water”, “#1. HDAC Assay, Buffer’ and “#2.
Fluoro-Substrate Peptide” to microtiter plate wells. Second, atigd. Triehostatin A" and “#5.
Developer” to each well of the microtiter plate and mix well.

Table.1: Reaction mixture of One-Step Method for masurement of HDAC activity

Enzyme No Enzyme || |Positive | Inhibitor
Assay reagents Sample Control Control Control
Assay Assay Assay Assay
Distilled water 30 pL 30Uk 30 pL 25 uL
#1. HDAC Assay buffer 5uL Syl 5uL 5uL
#2. Fluoro-Substrate Peptide 5 uL 5uL 5uL 5uL
#4. Trichostatin A p - - 5uL
#5. Developer 5k 5uL 5puL 5uL
Enzyme Sample 5uL - - 5uL
Buffer of Enzyme Sample - 5uL - -
#6. Recombinant HDACS8 - - 5uL -
Total Volume of the mixture 50 pL 50 pL 50 puL 50 pL

2) Initiate reactions by addirguL ofgyour“Enzyme Sample” or “Buffer of Enzyme Sample” or “#6.
Recombinant HDACS8” to each well and mixing thoroughly at room tempa

3) Read fluorescence intensityafor 30 to 60 minwtked to 2 minute intervals using microtiter plate
fluorometer with excitation, at' 350-380 nm and emissat 440-460 nm. Measure and calculate the
rate of reaction while the'reaetion velocity rensaconstant.

Alternate procedure

3’) While the reaction rate is kept constant, 28duL of “#7. Stop Solution” to each well at appropriate
time to stop theeaction, and measure fluorescameasity in a microplate fluorescence reader
capable of gXgitation at a wavelength in the rad5@-380 nm and detection of emitted light in the
range 440+460 nim.

2. Assay Precedures for Inhibitor Screening

Cat#. CY-1158Vv2 5 Version#: 141107
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1) Following Table.1 below, first, adtDistilled water”, “#1. HDAC Assay Buffer’ and “#2.
Fluoro-Substrate Peptide” or “#3. Fluoro-Deacetylated Peptide"to microtiter plate wells. Second,
add “Test Compound” or “Solvent of Test Compound” or “#4. Trichostatin A”, and “#5.
Developer” to each well of the microtiter plate and mix well.

Table.1: Reaction mixture of One-Step Method for ihibitor screening

Test Solvent Inhibitor No Enzyme |\ Development
Assay reagents Compound Control Control Control Control
Assay Assay Assay Assay Assay
Distilled water 25 uL 25 uL 25 uL 30 i 30 pL
#1. HDAC Assay buffer 5uL 5uL 5uL 5 uL 5uL
#2. Fluoro-Substrate Peptide 5uL 5uL 5uL 5t -
#3. Fluoro-Deacetylated Peptide - - - 5 5uL
Test Compound 5uL - - - 5uL
Solvent of Test Compound - 5uL - 5 uL -
#4. Trichostatin A - - 5uL - -
#5. Developer 5puL 5uL 5puL 5L 5uL
#6. Recombinant HDACS8
(or Enzyme Sample) SHL SHL N i i
Total Volume of the mixture 50 pL 50 pL 50 pL 50 pL 50 pL

2) Initiate reactions by adding pL of “#6. Recombinait, HDAES" (or your “Enzyme Sample”) to
each well and mixing thoroughly at room température

3) Read fluorescence intensity for 30 to 60 min@ed to 2 minute intervals using microtiter plate
fluorometer with excitation at 350-380 nm and ‘emissat 440-460 nm. Measure and calculate the

rate of reaction while the reaction velocity rensadonstant.

Alternate procedure

3’) While the reaction rate is kept constant{ @A8duL of “#7. Stop Solution” to each well at appropriate
time to stop the reaction, and aneasure fluorescameasity in a microplate fluorescence reader
capable of excitation at a wayvelength in the raB§@-380 nm and detection of emitted light in the
range 440-460 nm.

Note-1: During the time,in which’ HDAC reaction rate is mtained, the difference in fluorescence
intensity betweeriSolvent Control Assay” and“No Enzyme Control Assay” indicates the
HDAC activity:

Note-2: In order te estimate the inhibitory effect on HD/ACtivity by the test compounds correctly, it is
necessaty.te conduct the control experimerisofvent Control Assay” at least once for every
experiment andinhibitor Control Assay” at least once for the first experiment, in additio
“Test Campound Assay” as indicated in the tables. When test compoundsecan inhibitory
effectton/HDAC activity, the level of increase difidrescence intensity is weakened as
compared with Solvent Control Assay. The increase in fluorescence intensity is natavbed
in “Inhibitor Control Assay”.

Cat#. CY-1158Vv2 6 Version#: 141107
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Note-3: The efficacy of the test compounds on the HDAGvagtis the difference in fluorescence
intensity between “Test Compound Assay” minus “No Enzyme Control Assay”] and
[“Solvent Control Assay” minus“No Enzyme Control Assay”].

Note-4: If test compounds have an inhibitory effect ont@ase/peptidase, resulting that the increase in
fluorescence intensity is not or a little obseriretDevelopment Control Assay’dhe’effection
HDAC activity cannot be evaluated correctly.

Note-5: Although the above tables indicate the volumeddfition of “Test Compound” orSelvent of
Test Compound” or “#4. Trichostatin A” as 5 uL, the concentration and the volume of the
reagents to add can be changed so that the coabemtof test compoundsibecomes the setting
concentration. For example, since the final volwheeaction is 50 pL herejittis also possible
to add 10 pL of‘Test Compound” or “Solvent of Test Compound’ 1n this case, please
reduce the volume dDistilled water” to set the final reaction volume of,50 pL.

Note-6: Although the volume of addition ¢#6. Recombinant HDACS8” emyeour‘Enzyme Sample”is
set to 5 pL in above tables, it may be changedvame up to/20 pL at your discretion. In that
case, please reduce the voluméRistilled water” to set the finalreaction volume of 50 pL.

Cat#. CY-1158Vv2 7 Version#: 141107



~

¥CLeX User’s Manual

HDACS8 Deacetylase Fluorometric Assay Kit Ver.2

For Research Use Only, Not for use in diagnostic pcedures

Troubleshooting

. When compounds that have an inhibitory effecttlum peptidase in the development reagtion “are

mixed in a crude HDACs fraction purified from var® cells or the immunoprecipitate,/using, a
specific antibody against HDACs or other proteprecise HDAC activity cannot be measured. Since
protease/peptidase inhibitors used in the usualejprapurification process stromgly“inhibit)the

peptidase in the development reaction, please atfw@duse of any protease/peptidase, inhibitors
during the protein purification process.

. Final fluorescence intensity will not increabeth when test compounds have an inhibitory effect

HDAC activity, and also when there is an inhibitaffect on the peptidasé inythe development
reaction.

. If enzyme samples or test compounds themsetéslaorescence at excitatiofiwavelength: 360-380

nm and fluorescence wavelength: 440-460 nm, théiiohy effect of the test assay cannot be
evaluated correctly.

. The assayshould be run in duplicate, using the protocol dbed, in‘theDetailed Protocol Poor

duplicates indicate inaccurate dispensing. If mdkructions in théetailed Protocolwere followed
accurately, such results may indicate a need fdti-channel pipettor maintenance.

. The reaction curve is nearly a straight linén@ kinetics of the assay.is of the first orderrigt#ons in

the protocol can lead to non-linearity of the cu® can‘assay. kinetics that are other than fidgro
For a non-linear curve, point to point or quadraticve'fit methods should be used.

. Incubation times or temperatures significantiffedent from those specified may give erroneous

results.

Reagent Stability

All of the reagents included in the 'CycLex ReseaRioduct CycLex HDAC8 Deacetylase

Fluorometric Assay Kit have been tegted for stability. Reagents shouldeaised beyond the stated
expiration date. Upon receipt, sto#5. \Developer” and “#6. Recombinant HDACS8” at -70°C, all
other kit reagents should be storedsbelow=20°C.

Cat#. CY-1158Vv2 8 Version#: 141107
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Example of Test Results

Fig.1 Dose dependency of recombinant HDACS8 (30min.)
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Fig.2 Time course of HDACS reaction
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Fig.3 Effect of Trichostatin A on HDACS8 activity (@-step method)
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Related Products

* CycLex Cellular Histone Acetylation Assay Kit: Cat# CY-1140

* CycLex HDACs Deacetylase Fluorometric Assay Kit ¥r.2: Cat# CY-1150V2

* CycLex SIRT1/Sir2 Deacetylase Fluorometric Assaiit Ver.2: Cat# CY-1151V2

* CycLex SIRT2 Deacetylase Fluorometric Assay Kit ¥r.2: Cat# CY-1152V2

* CycLex SIRT3 Deacetylase Fluorometric Assay Kit ¥r.2: Cat# CY-1153V2

* CycLex SIRT6 Deacetylase Fluorometric Assay Kit ¥r.2: Cat# CY-1156V2

* CycLex HDACS8 Deacetylase Fluorometric Assay Kit ¥r.2: Cat# CY-1158V2

* Anti-Acetylated Histone/p53-K382 Mouse MonoclonaAntibody: Cat# CY-M1029
* Anti-Histone Deacetylase 1 (HDAC1) Rabbit Polyclpal Antibody: Cat# CY-P1011
* Anti-Histone Deacetylase 2 (HDAC2) Rabbit Polyclnal Antibody: Cat# CY-P1042
* Anti-Human SIRT1 Rabbit Polyclonal Antibody: Cat# CY-P1016

* NAD(+)-Dependent Deacetylase SIRT1: Cat# CY-E1151

* NAD(+)-Dependent Deacetylase SIRT2: Cat# CY-E1152

* NAD(+)-Dependent Deacetylase SIRT3: Cat# CY-E1153

* NAMPT (Nicotinamide Phosphoribosyltransferase): Git# CY-E1251

* NMNAT1 (Nicotinamide Mononucleotide Adenylyltransferase L)aCat#CY-E1252

Note:
This product is covered under CycLex’s patents,
U.S. Patent No. 7,033,778 and No. 7256013
European Patent No. 1243658
Japanese Patent No. 4267043
Canadian Patent No. 2392711

PRODUCED BY

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.cyglex.co.jp

CycLex/CircuLex products are supplied for researchuse only. CycLex/CircuLex products and
components thereofymay not be resold, modified foresale, or used to manufacture commercial
products 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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