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Intended Use
The CyclLex Research Produ€lyclLex Deacetylase Fluorometric Assay Kitdetects
HDAC activity in lysates. Primarily, the x Resch ProducCycLex HDACS8 Deacetylase
Fluorometric Assay Kit is designed f id and sensitive evaluatibhlDAC inhibitors using
recombinant HDACS8. Additionally, any cultured primecell, cell line, or tissue homogenate can be
assayed for HDACS8 activity wij cLex Reseafeloduct CycLex HDAC8 Deacetylase
Fluorometric Assay Kit after immun cipitation with an appropriate HDB\§pecific antibody.

Applications for this kit inclu
1) Monitoring the purificatl fHDACS includinglPAC1, 2, 3 and 8.
2) Screening inhibitors ivators of HDACS.

3) Detecting the effec pharmacological agentsiDACS.

This assay kit isffor h use only and not fanse in diagnostic or therapeutic procedures.

Storage
recombinant HDAC8#9°C and all other components bel&20°C.
gents to excessive light.
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Introduction

HDAC proteins are vital regulators of fundamentalldar events, including cell cycle pro
differentiation, and tumorigenesis (1, 2). A smmathlecule inhibitor of HDAC, trichostatin
arrests mammalian cells in both G1 and G2 (3, 4liJenoverexpression of HDACL1 ingm cells
reduces their growth rate by lengthening the domatf G2 and M (5). TSA i nal
differentiation of mouse erythroleukemia cells apaptosis of lymphoid and colorec ‘
addition, TSA treatment of cells expressing the PAHc finger protein derepresses
allows cells to differentiate normally (6). Withishprecedent, HDAC inhibitors are b
explored as potential agents for the treatmenedfin forms of cancer (7-9).

The human HDACSs are organized into three diffecdgdses based on their si
proteins (1, 2). Class | enzymes are ubiquitousfyressed and include HDAC
are homologous to the yeast RPD3 protein. Clasxlildes HDAC4, -5, -6
similar to yeast HDAL and are expressed in a tispeeific manner. The
including SIRT1 to -7, require NAD(+) for enzymatictivity.

It has been reported that HDACS is important fax growth of hu
distinct inhibition pattern that differs from that HDAC1 and -3,
identity with HDACS8. These findings lead to opee tliay to the d
this subtype as potential novel anticancer theragzeu

However, the conventional method for measuring HDe@
In order to measure HDAC enzyme activity, it is essary to
substrate. First, cells have to be labeled meteddbli with
acid to the culture medium. Second, radioactivet
Following the reaction, it is necessary to ext
been released from acetylated histone, using
the radioactivity.

Although a method for measuring the activity
was reported in recent years, owing to the uséuof
reaction product must be separated from
reverse phase HPLC. As mentioned al
processing many samples under a variet

simple system for biochemical analysi§“as
substances is preferred.

g actively

to yeast HDAC
, and -8, which
d -10, which are
e class Il HDACs,

mor cell lines and has a
th share 43% sequence
t of selective inhibitors of

complicated and laborious.
dioactive acetylated historze as
by adding radioactive aicet
has to be purified from the cells.
e radioactive acetyl group, which ha
sure the activity of the enzyme based

glase without the use of radioactive substances
nt-labeled acetylated lysine as a substrege
irabstrate and the fluorescent intensity measured by
hese neeasot systems are difficult to adapt for
ifibecause of their complicated operation. Thus a
aadrihibitor screening without the use of radioaeti
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Principle of the Assay

CycLex HDACS Deacetylase Fluorometric Assay Kit swas the activity of HDAC by th
principle of changing an HDAC reaction into theidty of the protease. Since it is very
measure common protease activity and it can beopeed at a low price, the measureme DAC
activity in most laboratories is possible if thene aequipped with a fluorescent rea
plates. Considering that the use of fully automatgparatus to measure fluorescen
become widespread, HDAC activity measurement, wbaiid not be made by the conv
is now possible with the CycLex HDACS8 DeacetylakeoFometric Assay Kit usmg the same‘equipment.
This new method of measurement should dramaticaile the efficiency of inhibitor screening and
biochemical analysis of these enzymes.

Measuring Principle of The CycLex HDACS8 Deacetylas&luoro

X-X-X-Lys(Ac)-MCA
$ < Deacetylase

X-X-X-Lys-MCA
$ < Lysly erggyi
X-X-X-Lys + AMC

Measurement of fluore

Note: This measuring principle and kit are cover:
U.S. Patent No. 7,033,778 and No. 725601

European Patent No. 1243658
Japanese Patent No. 4267043 Q

ndeiCycLex’s patents.

Canadian Patent No. 2392711

Materials Provided

Each kit contains

Quantity Storage

Imlx 2 Below -20°C
100 pL x 1 Below -20°C
ated Peptide (1 mM) 50 uL x 1 Below -20°C
50 uL x 1 Below -20°C
20puLx 1 Below -20°C

Materials
@ 10X Assay buffer
® 50X Fluoro-Substta

200 L x 1 -70°C
100 d x 1 Below -20°C
1 room temp.
Cat#: CY-1158 3 Version#: 130204
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Materials Required but not Provided

* Microplate for fluorometer
* Microplate reading fluorometer capable of excitation at a wavelength in the reB@ 380

detection of emitted light in the range 440-460 nm.
* Pipettors: 2-20 pL, 20-200 pL and 200-1000 pL precision fhgye with disposable0

» multi-channel pipette
* Microplate shaker
* Deionized water of the highest quality

* 500 or 1000 mL graduated cylinder
» Reagent reservoirs ‘ !'

Precautions

» Please thaw®50X Fluoro-Substrate Peptide ari@50X Fluoro-D
temperature before use. Then, thaw the other réageite and use

D
—

d Peptide at room
a oy are completely thawed.

« Please avoid repeated freezing and thawing of(@Recombing DACS in this kit. There is a
possibility that the enzyme activity may be inaatad. Aliguotte 10-20 pL and store at @0

 Please avoid mixing of protease inhibitors susHPMSF,, 0
measured HDAC activity.

mine in the sample that will be

« Do not use kit components beyond the indicat
* Rinse all detergent residue from glassware.
* Use deionized water of the highest quality.
Do not mix reagents from different kits.

» Do not mouth pipette or ingest any of thegieagient

* Do not smoke, eat, or drink w| rming tlssay or in areas where samples or reagents are
handled.

* Biological samples may aminated with infeatius agents. Do not ingest, expose to open
wounds or breathe ae{ r protective glovemd dispose of biological samples properly.

¢
2
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Detailed Protocol

Description of assay system

CycLex HDACS8 Deacetylase Fluorometric Assay Kit capasure the enzyme activi 8
with a homogeneous method. In this method, thetiteads initiated and the fluoresg ty is
measured by mixing simultaneously fluorescenceldghacetylated peptide, which is HDACS8
and lysly endpeptidase. Since the reaction is tped, it is necessary to meas prescence
intensity at regular intervals after the reaction initiated, and to determine rea velocity.

Alternatively, within a time in which the reactiaelocity is kept constant, it is al ossible timpsthe
reaction by adding the Stop solution, and to meafuorescence intensity.

Preparation Method for Assay Reagents

Thaw 250X Fluoro-Substrate Peptide af@50X Fluoro-Deacetylate
Stand other reagents in ice to thaw. Use them #ifégrthaw completel

#1. 1X Assay buffef20 mM Tris-HCI, pH 8.0, 125 mM NaCl, 1 9
Quantity Required: 100 pl/assay
- Dilute the M10X Assay buffer 1: 10  with distilled water.
of assay buffer mixed with 9 ml

Since this is the base buffer for the assay, pespadial
distilled water and store 10 ml of assay buffet’al.

at room temperature

#2. X20diluted Lysylendpeptidase(5 mAU/ml)
Quantity required: 2.5 pl/assay
- Dilute the @Lysylendpeptidase 1:20 with #1. say buffer.

#3. 10X TSA(200 pM)

Quantity required: 5 plL/assay

- Dilute the ®50X Trichostatin A 1:5 with say bulffer.
#4. 10X Inhibitor or equivalent (10X final cahcentration)

Quantity Required: 5 plL/assay
+ Dilute Inhibitor or equivalent t inal desiredncentration with #1. 1X Assay buffer.

#5. X5 diluted recombinant
Quantity Required: 10 pL/a:
- Dilute the ®Recombin 8 1:5 with #1.X Assay buffer.
(Note! Use “#5. X5 dil recombinant HDACS8"” withihe same day they are prepared.)

say
Stop solution 1:50 with di@.

#7. HDACS8 ion buffer (Final 0.25 mAU/mI Lysylendpeptidase and 20 uM F8ubstrate
Pepti assay mixture)
ua uired: 35 pl/assay (in case of addihgll of enzyme and 5 pL of inhibitor or equivalent)

+ Mi reagents (35 pL/1 assay)

Cat#: CY-1158 5 Version#: 130204
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Component 1 assay 10 assays 50 ass@ays 1
1. | D10X Assay buffer 5puL 50 pL 250 pL
2. | @50X Fluoro-Substrate Peptide lpL 10 puL 50 pL
3. | #2.X20 diluted Lysylendpeptidase 25uL 25 uL 125 pL
4.

dH,O 26.5 pL 265 uL| 1325 pL
Total 35 uL 350 uL| 1750

HDACS8 Assay Procedures

1. Assay method
Assay reagents Test Vehicle Nogenz Inhibitor

sample control control
#7. HDACS reaction buffer 35 L 35 L 35 uL
#4. 10X Inhibitor or equivalent 5puL - - -
Vehicle for Inhibitor - 5puL pL -
#3. 10X TSA 5L
Buffer for your enzyme sample - 10 pL -
#5. X5 diluted recombinant HDACS or 10 L ) 10 uL

Your enzyme sample

1) Following the above table, add Reagent #7
initiate reaction by adding 10 pL of “#5. X5 di
to each well and mixing thoroughly. Incubat

ach well of the microplate. Finally,
nt HDACS8" or “your enzyme sample”
perature (Ca.25°C).

2) Read fluorescence intensity for 30 to 60 min to 2 minute intervals using microtiter plate
fluorometer with excitation at 340 nm and, emissaird40 nm. Measure and calculate the rate of

reaction while the reaction velocity rem sta

Alternate procedure

1") Following the above table, a t #7 aBdr#4 to each well of the microplate. Finally,
initiate reaction by adding 10 #5. X5 dildteecombinant HDACS8” or “your enzyme” to each

well and mixing thoroughly. Incubatetat room tengpere (Ca.25°C).

t constant, ad@dp & of “#6. 2X Stop solution “ to each well at
tion, and medbuwesscence intensity in a microplate fluorescence

2) While the reaction rate
50-380 nm and emisstaf8-460 nm
r

appropriate time to st&

reader with excitation
scence intensity betwe®&ehicle control” and “No enzyme control”

3) The differenece
indicates thex vity.

Note-1: It is e'to change the volume of assay mtagend sample as far as it sets up the final

C n of each reagents in a reaction méxasrindicated as below.
Not e measurement is recommended.
Cat#: CY-1158 6 Version#: 130204
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2. Assay control

1. When the chemicals that have an inhibitory éféeclysylendpeptidase come to be mixed in
fraction purified from various cells or the immumegipitate using the specific antibo
HDACS or other proteins, precise HDAC8 enzyme digticannot be measured. Since
inhibitors used in the usual protein purificatiorogess strongly inhibit lysylendpe
please avoid using any protease inhibitors dultiegorocess of protein purification.

If there is such a possibility, please carry o &xperiment ofPositive control
control-1” in the following Table, using Fluoro-DeacetylatecepRde to reference:
Fluoro-Deacetylated Peptide is used, fluorescentensity should increase whenever there is no

HDACS activity in your enzyme sample. When thereais inhibitory effect lendpeptidase
activity, even if there is HDACS activity in a salapfluorescence intensity sh increase.

2. Not only when an inhibitory effect on HDACS is test chemicals, o when there is an
inhibitory effect on lysylendpeptidase, final flescence intensity wil creasBlease use
Fluoro-Deacetylated Peptide instead of Fluoro-Satesteptide, andfple arry out the experiment

of “Positive control” and*“Assay control-2” that does not add HDACS in the following Table.
Although fluorescence intensity increases when rfehkideace eptide is used, when an
inhibitory effect on lysly endpeptidase activitycoes in a test ¢h Is, fluorescence intensigsdo
not increase.

Assay reagents Assay control y control-2 | Positive control
@ 10X Assay buffer 5puL 5 uL 5 uL
® 50X Fluoro-Deacetylated Peptide 1 1L 1L
#4. 10X Inhibitor or equivalent S L -
#6. Your enzyme sample - -
dH,0 26. 26.5 pL 31.5pL
#2. X20 diluted Lysylendpeptidase 2.5 uL 2.5uL

25u
1) Following the table above, add Rea 4 or #6 and dpD to each well. Finally, add 2.5 pL
of “#2. X20 diluted Lysylendpeptid o.each waald mix thoroughly to initiate reaction.
2) Incubate for 30 min or desired t mecam temperature (Ca.25°C).

3) Add 50 pL of “#6. 2X Stop so " to each well

4) Read fluorescence inte{@xg microtitetegpfuorometer with excitation at 360 nm and enaissi
at 460 nm.

Cat#: CY-1158 7 Version#: 130204
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Cautions

1. In order to measure the activity of HDAC8 cotigcit is necessary to conduct the
experiments for No enzyme control and “Inhibitor control ” at least once in addition t i
control,” as indicated in the above table. Although flemence intensity increa
control” when HDAC enzyme activity is in the sample, therease in fluorescen ity I8 not
observed in “No enzyme control” and “Inhibitor crott.

2. In order to estimate the inhibitory effect on MCB activity in the test chemicals ctly, it is
necessary to conduct the control experiment\ughicle control’ at least once fogevery experiment
and ‘Inhibitor control ” at least once for the first experiment, in aduitit samplg” as
indicated in the above table. When test chemicalse an inhibitory effect C activity, the
level of increase of fluorescence intensity is vexsd as compared withvéhicle control’. The
increase in fluorescence intensity is not obsemeéthhibitor control ”.

me to be mixed in crude
g the specific antibody
be measured. Since the
gly inhibit lysylendpeptidase
protein purification.

3. When the chemicals that have an inhibitory éftetlysylendpepti
HDACS fraction purified from various cells or theniunoprecipi
against HDACS8 or other proteins, precise HDAC8 emzyactivi
protease inhibitors used in the usual protein foation proc
activity, please avoid using any protease inhibitturing the

If there is such a possibility, please carry oue t t of*Assay control” using
Fluoro-Deacetylated Peptideto reference. WheRluoro- eptides used, fluorescence
intensity should increase whenever there is no HRAID/I ample. When there is an inhibitory
effect on lysylendpeptidase activity, even if thi activity in a sample, fluorescence inténsi
should not increase.

4. Not only when an inhibitory effect on HD is test chemicals, but also when there is an
inhibitory effect on lysylendpeptidase, final fl nce intensity will not increasBlease use
Fluoro-Deacetylated Peptideinstead of Fluoro-Substrate Peptide, and condecinérol experiment
that does not add HDACS. Although encenisity increases even if HDAC is not added
when Fluoro-Deacetylated Peptide is rhemhibitory effect on lysly endpeptidase activity
occurs in a test sample, fluorescen g dokincrease.

For research use only, not for use

<

<
%

tic dherapeutic procedures
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Troubleshooting
1. When chemicals that have an inhibitory effectymylendpeptidase are mixed in a HDACS8 ti
purified from various cells or the immunoprecipitaising a specific antibody against r
ibitors

other proteins, precise HDAC8 enzyme activity canp® measured. Since the pr e
used in the usual protein purification processhithysylendpeptidase activity stro \Yo]

the use of any protease inhibitors during the jmqterification process.

2. Final fluorescence intensity will not increabeth when test chemicals have an inhi eftect
HDACS, and also when there is an inhibitory effectlysylendpeptidase. @

0-380 nm and
not be evaluated

3. If the test reagents themselves emit fluoreseesic excitation wavelen
fluorescence wavelength: 440-460 nm, the inhibiteffect of the test a
correctly.

Protocol. Incubation times or temperatures significantl§fedlent se specified may give

4. The recombinant HDAC8hould be run in duplicate, using the @ sd in theDetailed
erroneous results.

5. The reaction curve is nearly a straight linthé kinetics of th of the first orderrigtions in
the protocol can lead to non-linearity of the cua® can a kinetics that are other than fidgro

For a non-linear curve, point to point or quadraticve fi s should be used.
6. Poor duplicates indicate inaccurate dispen lIinstructions in theDetailed Protocol were
[ti=

followed accurately, such results indicate a nel pipettor maintenance.

Reagent Stability

All of the reagents included in the Cyc esedobductHDAC Assay Kit have been tested for
stability. Reagents should not be used thteds expiration date. Upon receiptore the ®
Recombinant HDACS at -70°C all otherkit nts should be stored beloWG20

<
<
2
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Example of Test Results

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

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

* CycLex HDACs Deacetylase Fluorometric Assay KitCat# CY-1150

* CycLex HDACS Deacetylase Fluorometric Assay KitCat# CY-1158

* CycLex SIRT1/Sir2 Deacetylase Fluorometric Assaiit: Cat# CY-1151

* CycLex SIRT2 Deacetylase Fluorometric Assay KitCat# CY-1152

* CycLex SIRT3 Deacetylase Fluorometric Assay KitCat# CY-1153

* CycLex SIRT6 Deacetylase Fluorometric Assay KitCat# CY-1156

* Anti-Acetylated Histone/p53-K382 Mouse MonoclonaAntibody: Cat# CY-M1

* Anti-Histone Deacetylase 1 (HDAC1) Rabbit Polyclpal Antibody: Cat# CY-P,

* Anti-Histone Deacetylase 2 (HDAC?2) Rabbit Polyclpal Antibody: Cat# CY-P

* 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-E125

* NMNAT1 (Nicotinamide Mononucleotide Adenylyltransferase -E1252

Note:

This product is covered under CycLex’s patent
U.S. Patent No. 7,033,778 and No. 7256013
European Patent No. 1243658

Japanese Patent No. 4267043
Canadian Patent No. 2392711

1063-103 Terasawaoka
Ina, Nagano 396-0002
Japan

Fax: +81-265-76-7618
e-mail: info@cyclex.conj
URL: http://
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