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activity in lysates. Primarily, the Cyc eaRroductCycLex HDACs Deacetylase Fluorometric
Assay Kit is designed for the rapid sitive evaluatibRIDAC inhibitors using crude HDAC
fraction. Additionally, any cultur i celtell line, or tissue homogenate can be assayed for
HDAC activity with the CycLex Res h Prod@yjcLex HDACs Deacetylase Fluorometric Assay

Kit if the appropriate dose of H specific inhibitg. Tricostatine A is used.

QDACS includinglPAC1, 2, 3 and 8.

activators of HDACs.
armacological agentsiDACs.

Intended Use
The CycLex Research ProdugyclLex E eacetylase Fluorometric Assay Kitletects HDAC

Applications for this kit in
1) Monitoring the purifi
2) Screening inhibitor

3) Detecting the ef
This assay kit i h use only and not fanse in diagnostic or therapeutic procedures.

Storage
*Up re Crude HDAC &0°C and all other components bele2@°C.
D p agents to excessive light.
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Introduction

Histone deacetylase (HDAC) is considered to plagruial role in regulating gene expre
changing nucleosome structure. HDAC is also thoughparticipate in regulation of cell
differentiation, and it has been reported thatftilere of this regulation leads to some tyg
Inhibition of HDAC activity by HDAC inhibitors suclas trichostatin A (TSA) and{s
hydroxamic acid (SAHA) induce differentiation andapoptosis of transformed ceilsvi
tumor growth in a mouse model. It has been repaiatdHDAC inhibitors are effective
treatment of acute promyelocytic leukemia (APL) aradious cancers. Thus, HDAC
expected to function as new anti-tumor drugs aribacterial reagents. It is tho
histone deacetylase inhibitors is likely to be Hert carried out, as one way,
substances with similar properties.

However, the conventional method for measuring HD#dBvity is very ¢
In order to measure HDAC enzyme activity, it is es&sary to prepare radio
substrate. First, cells have to be labeled metedlbli with radioactivity
acid to the culture medium. Second, radioactiveydated histone h
Following the reaction, it is necessary to extraotl separate the ra
been released from acetylated histone, using attetate to measu
the radioactivity.

Although a method for measuring the activity of cetglase
was reported in recent years, owing to the uséuofdscent-|
reaction product must be separated from the irg@alostrat
reverse phase HPLC. As mentioned above, these
processing many samples under a variety of comdi
simple system for biochemical analysis as wel
substances is preferred.

bitors are
t that screerthg
cover additional

and laborious.
cetylated historee as
radioactive aicet
purified from the cells.
acetyl group, which ha
ity of the enzyme based

use of radioactive substances
tylated lysine as a substrage
rescent intensity measured by
ystems are difficult to adapt for

f their complicated operation. Thus a
reening without the use of radioaeti
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Principle of the Assay

CycLex HDACs Deacetylase Fluorometric Assay Kit mweas 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 HDACs Deacetylak®fometric Assay Kit usmg the same‘equipment.
This new method of measurement should dramaticalse the efficiency of inhibitor screening and
biochemical analysis of these enzymes.

Measuring Principle of The CycLex HDACs 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

Materials Quantity Storage
@ 10X Assay buffer. 1mlx 2| Below -20°C
@ 50X Fluoro-Sub Peptide (1 mM) 100 uLx 1| Below -20°C
[ ated Peptide (1 mM) 50 uLx 1| Below -20°C

50 uLx 1| Below -20°C
100 pLx 1| Below -20°C
rude nuclear extract from Hela) 100 pLx 1 -70°C
1 room temp.

Cat#: CY-1150 3 Version#: 130130
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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 ‘ a'

Precautions

» Please thaw@50X Fluoro-Substrate Peptide ari@50X Fluoro-Dedeet d Peptide at room
temperature before use. Then, thaw the other réageite and use a 2y are completely thawed.

* Please avoid repeated freezing and thawing oCttuele HDAC | . There is a possibility tha
- t -70

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

ine in the sample that will be

» Do not use kit components beyond the indicat i te.
* 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 e geagent

» Do not smoke, eat, or drink wj rming tissag or in areas where samples or reagents are
handled.

* Biological samples may inated with infeaius 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 HDACs Deacetylase Fluorometric Assay Kit cagasure the enzyme activi Al
with two kinds of measuring methods, the 1 stephokiand the 2 steps method. In t thod
the reaction is initiated and the fluorescence nisity is measured by mixing eously
fluorescence-labeled acetylated peptide, whichulsstsate, HDAC and lysly endpep Since the

reaction is not stopped, it is necessary to meauoeescence intensity at regular intervals after
reaction is initiated, and to determine reactioloeigy. Alternatively, within a time iaswhich thesaction
velocity is kept constant, it is also possible topsthe reaction by adding trig @‘ ati
inhibitor, and to measure fluorescence intensignyersely, the 2 step method
reaction of fluorescence-labeled acetylated pepdiut HDAC within a set eriod to remove an
acetyl group from substrate peptide; then in tloese step adds lysly endp and trichoshadis
an HDAC enzyme inhibitor to stop the HDAC reactiavhile simultal sl aving the resultant
deacetylated fluorescence-labeled peptide by Bstipeptidase.

Preparation Method for Assay Reagents

Thaw 250X Fluoro-Substrate Peptide af@50X Fluoro-Degdcet Peptide at room temperature
Stand other reagents in ice to thaw. Use them tifesrthaw c lete

#1. 1X Assay buffe20 mM Tris-HCI, pH 8.0, 125 mM Aa
Quantity Required: 100 plL/assay

+ Dilute the 110X Assay buffer 1: 10  with dig

mubstrate Peptide)
i 5 with #1. 1X Adsaffer.

luoro-Deacetylatddeptide)

% glycerol)

#2. 2X Fluoro-Substrate Peptidg€40 uM Fl
Quantity required: 25 ylL/assay
- Dilute the @50X Fluoro-Substrate P

#3. 2X Fluoro-Deacetylated Peptid
Quantity required: 25 plL/assay
+ Dilute the 350X Fluoro- Dea

#4. X20 diluted Lysylendpeg
Quantity required: 5 yl/agsa
- Dilute the @Lysylendgeptidase 1: 20 with #1. 1X Assay buffer.

#5. HDAC stop U/ml Lysylendpeptidase and 2 uM Trichostatin A
uantity Requi ssay
+ Mix following (200 pL/4 assays).

1. | @Lysylendpeptidase 2 uL
2. | (©200X Trichostatin A 2 uL
3. | #1. 1X Assay buffer 196 pL
Cai#: CY-1150 5 Version#: 130130
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#6. One-step assay buffe(Final 0.25 mAU/ml Lysylendpeptidase and 20 uM Fbi8ubstrate P
in 50 pL of assay mixture)

Quantity Required: 30 pl/assay (in case of addifgul of enzyme and 10 pL of inhi
equivalent.)

+ Mix following reagents (30 uL/1 assay).

1. | D10X Assay buffer 5L
2. | @50X Fluoro-Substrate Peptide luL
3. | #4. X20 diluted Lysylendpeptidase 2.5 puL
4. | Distilled water 21.5uL
#7.5X Inhibitor or equivalent (5X final concentration) Q
Quantity required: 10 pylL/assay
+ Dilute Inhibitor or equivalent to 5X final desiredncentration with #1. 1 buffer.
#8. 5X Trichostatin A(5 uM Trichostatin A) o
Quantity Required: 10 pylL/assay
- Dilute the (®200X Trichostatin A 1: 40 with #1. 1X Assay buff
#9. X10 dilutedcrude HDACSs (1: 10 diluted crude nuclear extrac Hela)
Quantity required: 10 pl/assay
+ Dilute the ®Crude HDAC 1: 10 with #1. 1X Assay bu
(Note: Use “#9. X10 diluted crude HDACs within m@hey are prepared.)

QQ
@Q(’
)
2

Cat#: CY-1150 6 Version#: 130130

O




‘ﬁ HDACs Deacetylase Fluorometric Assay Kit
ﬂ y 1, y
e ycl_ex User’s Manual
For Research Use Only, Not for use in diagnostic pcedures

Assay Procedures

1. One-step method

. No enzyme | No inhibitor

Assay reagents Test sampl¢ control control
#6. One-step assay buffer 30 pL 30 pL 30 uL
#1. 1X Assay buffer

20 pL 10 pL

#7. 5X Inhibitor or equivalent 10 pL -
#8 5X TSA - - - 10 L
#9. X10 diluted crude HDACs 10 pL ) 10 10 L

(or Your enzyme sample)

puL
1) Following the above table, add Reagent #6, #1,a#id #8 to eac he microplate. Finally,
initiate reaction by adding 10 pL of “#9. X10 diat crude HDACS' r enzyme” to each well
and mixing thoroughly at room temperature.

2) Read fluorescence intensity for 30 to 60 minated to 2 A @ tervals using microtiter plate
fluorometer with excitation at 355 nm and emissair460
reaction while the reaction velocity remains contsta

Alternate procedure
1") Following the above table, add Reagent nd #8 to each well of the microplate. Finally,
initiate reaction by adding 10 pL of “#9. X1 crude HDACs” or “your enzyme” to each well

and mixing thoroughly at room temperature.

2’) While the reaction rate is kept constan
to stop the reaction, and measure fluor
excitation at a wavelength in the ra
nm.

3’) The difference in fluorescen
indicates the HDAC activity.

1 of “#8. 5X TSA “ to each well at appropriatmé
Sityein a microplate fluorescence reader capable o
OGanch detection of emitted light in the range 440-460

y betwéBlo inhibitor control” and “No enzyme control”

Cat#: CY-1150 7 Version#: 130130
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2. Two-step method

Assay reagents Test No enzyme | No inhibitor | Inhibitor
y reag sample control control control
#1. 1X Assay buffer 5L 25 uL 15 uL 5 L
#2. 2X Fluoro-Substrate Peptide 25 uL 25 uL 25 uL 2
#7. 5X Inhibitor or equivalent 10 pL - -
#8 5X TSA - - - 10 -
#3. 2X Fluoro-Deacetylated Peptide - - - - 25 uL
#9. X10 diluted crude HDACs
(or Your enzyme sample) 10pL i 10pL hL i
Your enzyme sample 10 pL

1) Following the table above, add Reagent #1, #2atid #3 to each
X10 diluted crude HDACSs” or “your enzyme” to eacklivand mix th

2) Incubate for 20 min or desired length of timecatim temperat
3) Add 50 pL of “#5. HDAC stop solution” to each lwve

4) Incubate for at least 10 min or desired lendttime at

made between 10 minutes and 40 minutes).

5) Read fluorescence intensity using microtite

at 460 nm.

6) During the time in which HDAC reaction rate i®
between “No inhibitor control” and “No

activity.

Note-1: Although the above table indicate
10 pL, the concentration

concentration of test r
volume of reaction is 50
please add “#1. 1X

Note-2: Although the vo
be changed to &

&

u

| !
*ﬂpe ature (Measurement should be

y, add 10 pL of “#9.
to initiate reaction.

m with excitation at 355 nm and enoissi

ined, the difference in fluorescence intensity

we canitror “inhibitor control” indicates the HDAC

e volumeddfition of “#7. 5X Inhibitor or equivalent” as
olume of tesgeats to add can be changed so that the

e comes the settingemtration. For example, since the final

ere, itis also passib add 5 pL of 10X test reagent. In this case,
er” to set to thelfieaction volume of 50 pL.

dition of “Your enzymargale” is set to 10 pL in this table, it may
ume up to 20 pL at your dismmetin that case, please add “#1. 1X Assay
eaction volume of 50 uL.

buffer” to se
Note-3: Duplica& ment is recommended.

Cat#: CY-1150
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Cautions

1. In order to measure the activity of HDAC corhgdt is necessary to conduct the control ex e
for “No enzyme control” and “Inhibitor control” &ast once in addition tdNo inhibitor contrgl”
indicated in the above table. Although fluorescemtensity increases inNo inhibitg
when HDAC enzyme activity is in the sample, the@ase in fluorescence intensity j
“No enzyme control” and “Inhibitor control”.

2. In order to estimate the inhibitory effect on AD activity in the test chemicals actly, it is
necessary to conduct the control experiment of ‘iNleibitor control” at le once for every
experiment and “Inhibitor control” at least once fioe first experiment, in addj gst samplg”
as indicated in the above table. When test chemizlise an inhibitory effect AC activity, the
level of increase of fluorescence intensity is vead as compared with ZNO i or 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
HDAC fraction purified from various cells or the mmunoprecipit
against HDAC or other proteins, precise HDAC enzyacévi
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 Peptide to reference. When rBHd@®acetylated” Peptide is used, fluorescence
intensity should increase whenever there is no HRAI/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 HDAC | t chemicals, but also when there is an inhipito
effect on lysylendpeptidase, final fluorescenge ensity will not increase. Please use
Fluoro-Deacetylated Peptide instead of Eluoro-SabstPeptide, and conduct a control experiment
that does not add HDAC. Although fluo, ce isitgrincreases even if HDAC is not added when
Fluoro-Deacetylated Peptide is used, itdnipeffect on lysly endpeptidase activity occurs i
a test sample, fluorescence intensi e ase.

For research use only, not for use

<
<
2

tic dherapeutic procedures
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Troubleshooting

1. Although trichostatin A is added in the 2 stepethod in order to stop a HDAC reaction, the
of Sir2 and it's human homologue, SIRT1 cannot leasared correctly even if NAD is ad
they do not have susceptibility in trichostatin(Rlease use CyclLex’s Sir2 assay kit.)

2. When chemicals that have an inhibitory effectlysylendpeptidase are mixed i HDAC
fraction purified from various cells or the immumegipitate using a specific antibod 5
or other proteins, precise HDAC enzyme activitynminbe measured. Since the pro inhibitors

used in the usual protein purification processhithysylendpeptidase activity gly, pleaseidvo
the use of any protease inhibitors during the jmqterification process. Q

hibitory eftact

3. Final fluorescence intensity will not increabeth when test chemicals e
HDAC, and also when there is an inhibitory effectigsylendpeptidase.

4. If the test reagents themselves emit fluoreseesic excitation ngth: 360-380 nm and
fluorescence wavelength: 440-460 nm, the inhibiteffgct of the say cannot be evaluated
correctly.

5. The Crude HDAGhould be run in duplicate, using the pr d in theDetailed Protocol
Incubation times or temperatures significantly efiént fragm th specified may give erroneous
results.

6. The reaction curve is nearly a straight lintad kineti t ssay is of the first orderrigtions in
the protocol can lead to non-linearity of the ay kinetics that are other than fidgro
For a non-linear curve, point to point or qu fit methods should be used.

instructions in theDetailed Protocol were
[ti-channel pipettor maintenance.

7. Poor duplicates indicate inaccurate dispensih
followed accurately, such results indicate,a nee

Reagent Stability

All of the reagents included in the ResedobductHDAC Assay Kit have been tested for
stability. Reagents should not b yond téteds expiration date. Upon receiptpre the ®
Crude HDAC at -70°C, all other kit reagents should be stored belovG20

%
A
,
2
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Sample Preparation

Numerous extraction and purification methods canuked to isolate HDACs. The fo
protocols have been shown to work with a numbedifierent cells and enzyme sourc ndare
provided as examples of suitable methods. Crudeleancan frequently be used withoutgdli
more concentrated or highly purified HDACs shoule diluted. It is strongly advis, &

O

always perform an initial experiment to determire tproper dilution to be use
experiments. This need not be any more than aestimgke point assay using serial dilu
extract, cell lysate or sample fraction taken pt@a purification step. All sample preparatiengdde

performed at 4°C and recovered fractions shoulkkeipe at —70°C to prevent loss zymatic activity
Buffers
*Lysis Buffer: *Sucrose cushio *Extractior buffer:

10 mM Tris HCI pH7.5 30 % Sucrose 50 mM Hepes KOH, p

10 mM NacCl 10 mM Tris HCI pH7.5 7.5,

15 mM MgCh 10 mM NacCl 420 mM NacCl,

250 mM Sucrose 3 mM MgCl, 0.5 mM EDTA Na,

0.5 % NP-40 0.1 mM EGTA,

0.1 mM EGTA 10 % glycerol.
Procedure

Isolation of Nuclei

1. Suspend 1x I@ells (100 mm dish sub-co nt) into 1ml of §/buffer.

2. \ortex for 10 second.

3. Keeponice for 15 min.

4. Spin the cells through 4 ml of sucr ioh, 300 x g for 10 min at 4 C.
5. Discard the supernatant.

6. Wash the nuclei pellet once wi I mMsTHICI pH7.5, 10 mM NacCl

Extraction of Nuclei

1. Suspend the isolated nu -100 pL ofeetion buffer.
2. Sonic ate for 30 seconds.
3. Stand on ice for 30 mi
4. c.f.g.at20,000xg f n.
5. Take supernatant nuclear extract).
6. Determine protei nc. by Bradford methodapriealent.
7. Store the cru extract at -70°C wistl.
Note: Do not us ind of protease inhibitdt
Cat#: CY-1150 11 Version#: 130130
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Example of Test Results

Fig.1 Dose dependency of crude HDAC (Two-step nabtho

Relative crude HDAC activity x10“ (counts)

500
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300
250
200
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100

50

0 2 4 6 8 10
Crude HDAC Dose (ul)

o
Q

Fig.2 Time course of HDAC

N

reaction (Two-step od

<

F355/F460 x10(counts)

600
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w
o
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—6—No enzyme control
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—a— Inhibitor control

0 20 40 60 80

HDAC reaction time (min.)
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Fig.3 Effect of Trichostatin A on HDAC activity (@rstep method)

F355/F460 x13 (counts)

300
—e—Trichostatin A 100nN!
o50 N - ‘Trichostatin A 10nM
—+— Trichostatin A 1nM
20pfp0——nn—— e
LEV SR """"""";".'.ii" b
100 prmmmmmme e e e A
50 ....... o900
0 I} I} I} I} I} I}
-20 0 20 40 60 80 100 120

HDAC reaction time (min.)

Fig.4 Substrate Preference of HDAC and SIRWC kit

F355/F460 x 16 (counts)

<HDAC-substrate: CycLex HDAC Assay kit>

70,000
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50,000
40,000
30,000
20,000
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SIRT1
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Fig.5 Substrate Preference of HDAC and SIRT1 u€inglex Sir2 kit

<Sir2-substrate: CycLex Sir2 Assay kit> Q

10,000 r
9,000
8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

—ea— crude HDAC

—e— Recombinant
SIRT1

F355/F460 x 1G (counts)

0 10 20 30 40 50 60
Time (min)

Fig.6 Time course of"2reaction in a Two-step rrﬁ( ndpeptidasetien)

400

350

300
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100 f--———————- —— Inhibitor control

F355/F460 x18 (counts)

5O |-

0 10 20 30 40
Reaction Time (min.)
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Fig.7 Measurement of HelLa cell endogenous HDAClamimmunoprecipitate using anti-H
antibody (Cat# CY-P1011) by means of CycLex HDAG=aEetylase Fluorometric Assay Ki

—e— Anti-HDAC 1 pAb

6,000,000 - —o— Normal rabbit IgG :
5,000,000 +

4,000,000 -

4

?

3,000,000 ~

Fluorescence Intensity (F355/F460)

2,000,000
1,000,000 G
0 §oo0e QO 2acs 006600 @
0 5 10 15 20 25 30
Reaction Time (min)
Fig.8 Measurement of HelLa cell endogeno Zaiimmunoprecipitate using anti-HDAC2
antibody (Cat# CY-P1012) by means of HDAG=Eetylase Fluorometric Assay Kit
—e— Anti-HDAC 2 pAb
6,000,000 —o— Normal rabbit 1IgG

5,000,000 XM

4,000,000

3,000,000 /

2,000,000

Fluorescence Intensity (F355/F460)

1,000,000

0 X 157 A% A% A% 2 ¥
0 5 10 15 20 25 30

Reaction Time (min)
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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-M10
* 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 CyclLex’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.cosj
URL: http://
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such ¢ e e, please contact us via email.
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