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Intended Use “

The CyclLex Research Produﬁ‘g ar Histone Acetylation Assay Kit is used for the
semi-quantitative measurement of hiStone acetyldéweelin situ by means of cell-based ELISA.

Applications for this kit include: &
1) Monitoring the effects of macological agesnshistone acetylatioin cells.
2) Screening inhibitors o Cincells.

This assay kit is for res h use only and not fanse in diagnostic or therapeutic procedures.

Storage &
. Uponreceithe all components at 4°C.
+ Don’'t expog@yreagents to excessive light.
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Introduction _5,0

Acetylation and deacetylation of nucleosomal histoplay an important role in the‘r@laﬂon of
chromatin structure, chromatin function and in thegulation of gene expre§§e . Histone
acetyltransferases (HATs) and histone deacetyl@$B#\Cs) are two opposing clas of enzymes,
which tightly control the equilibrium of histoneeglation. An imbalance in the equ@rium of higeo
acetylation has been associated with carcinogerasgis cancer progression. ar, a number of
structurally distinct classes of compounds havenbigientified as HDAC inhiftors including the
short-chain fatty acids, hydroxamates, cyclic m@ides and benzamides. Th compounds lead to an
accumulation of acetylated histone proteins bottumor cells and in normakti'ssues. HDAC inhibitors
are able to activate differentiation, to arrest ¢e# cycle in G1 and/or szand to induce apoptasi

transformed or cancer cells. Attention is curreribing drawn to m ar mechanisms involving
histone deacetylases. An induction of ¥2% and a suppression of aggidgenic stimulating fachave
been observed in tumor cells following exposureHAC inhibitor xenograft models, several

HDAC inhibitors have demonstrated antitumor adjiviith only fewSigle effects. Several clinical tsa
showed that HDAC inhibitors in well-tolerated doskave sighificant antitumoral activities. A
combination of HDAC inhibitors with differentiatieimducingf{&gents and cytotoxic drugs is an

innovative therapeutic strategy that carries theml for sigificant improvements in the treatref
cancer. &
— s
Principle of the Assay e@

chromometric detection of relative levels of histones in microplate cells cultures. Adhieren
cells are cultured in conventional 96-well mic treated with agents that induce histone eatéiy,
such as Trichostatin A, a specific HDAC imgaand are then fixed and permeabilized. Several types
of histones, including histone H3 and H4wh|ch acetylated at several lysine residues are detbgted
anti-acetylated histone/p53-K382 mo nal anthadone TM-5C5 and an anti-mouse IgG-HRP
(horseradish peroxidase) conjugate. ?&hromog&ﬁi@ substrate TMB is then added, and signal is
measured in a microplate reader. &

The Cyclex's Histone Acetylation Kit is §icell—bdseELISA formatted for conventional

Q,O
o
4
\Q
>
(@)
@0
(®)
0&
Q
OQ)
B
@at#: CY-1140 2 Version#: 140318



¥CLeX User’s Manual

For Research Use Only, Not for use in diagnostic pcedures

The CycLex Research ProduCtllular Histone Acetylation Assay Kit is designed to mea @ the

relative levels of histone acetylation in situ. Tuenmary of the assay is shown in below.
.i\\;
Summary of Procedure S

Culture adherent cells in microplate at 40-60 %flcemcy &
¢ Incubate O/N at 37°C in GOncubator om

Add appropriate amount of test compound for in )f histone acetylation
¢ Incubate appropriate time at 37°Qn fcubator

Discard the culture medium and wash the ntigfoplate

Add 150 tL of ice-cold 95 % methano %(ation
¢ Stand for 10 min at roghg»temp.

Discard the methanol &
| <O
@9
Add 200 pL of Blocking Readgent
$ Incubate r at room temp. (ca.25°C)

Add 50 pL of Anti-aceaﬁfed histone/p53-K382 Molamal Antibody
l Incubde for 1 hr at room temp. (ca.25°C)

@) the wells
Add 50 pL of \g conjugated Anti-Mouse IgG
¢® Incubate for O/N at 4°C
& Wash the wells
AddégaL of Substrate Reagent

v

D .
A%d 50 L of Stop Solution

Sy

Q)O Measure absorbance at 450 nm
(2]
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Materials Provided __\;0

All compounds treatment and positive control (Tostatin A treatment) should L Qsayed in
duplicate. The following components are supplied are sufficient for the two 96-well m lates.

Microplate: Two 96-well cell culture plates Q

100X Trichostatin A: One vial containing 50 puL of 50 pNrichostatin A in DMS%&

&)

10X Wash Buffer: One 100 mL bottle of 10X buffer containing 2%Tw@@®\
Blocking Reagent:Two bottles containing 20 mL of 1X Blocking Reag@ady to use.

Primary Antibody Solution (Anti-Acetylated Histone/p53-K382 M \clonal Antibody TM-5C5):
One vial containing 12 mL of Anti-Acetylated Hise/p53-K382 Mo@ onal Antibody. Ready to use.

Secondary Antibody Solution (HRP conjugated Anti-Mase @): One vial containing 12 mL of
HRP (horseradish peroxidase) conjugated anti-mig@eoolyc | antibody. Ready to use.

Substrate Reagent:One bottle containing 20 mL of th romogenicstute, tetra-methylbenzidine
(TMB). Ready to use. 0

Stop Solution: One bottle containing 20 mL of 1 Nk, Ready to use.

S
Materials Required but not Provg' &d

* Cell culture flasks for growing and splittirqcells.

» Cell culture media (¢/)

* Ice-cold 95 % Methanol for 1% fixatio “Pcells

* 1% paraformaldehyde in PBSfor 2”@ation of cells

*1XPBS pH 7.2

e Pipettors: 2-20 L, 20-200 pL é 200-1000 pL precision pgpstwith disposable tips.

* Precision repeating pipettor

* Orbital microplate shaker

* Microcentrifuge and tubeQJr sample preparation.

* Vortex mixer \.

* Microplate washer: al (Manual washing is possible but not pabée)

* Software package f ting data generation andraalysis:optional

* 500 or 1000 mL ated cylinder

» Reagent reservoi

* Deionized wal f the highest quality

* Absorbent p : disposable paper towels

* Plate rea apable of measuring absorbance in 96-well platetual wavelengths of 450 nm/540
nm. Du velengths of 450/550 or 450/595 nm daa be used. The plate can also be read at a
singl&@velength of 450 nm, which will give a savhat higher reading.
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Precautions and Recommendations _3’0

Technical Notes ‘i?
NS
1. When performing washes manually, avoid introdgdubbles when dispensing liquigs§iinto the wells,
and ensure each well is filled with buffer, but oeerflowing to avoid cross-contggination between
wells. Empty wells with a wrist-flick motion oveneappropriate receptacle, ar@v ile still inverted,
blot any remaining moisture onto clean absorbepepa ‘D

2. A brief 1X PBS rinse is recommended prior to dleition of the HRP sub(r'gf'e to remove any traces
of the Tween-20™ with can interfere with the HRE\aiy. (b
\:

3. Do not allow the wells to dry out during the taol.

N
4. Incubation temperatures for Primary Antibody &wetection AntiQledy can be varied and should be
empirically determined. ¢§

General Notes &

* Allow all the components to come to room tempﬂlsabeé use.
Do not use kit components beyond the indicatedmibtion date.
* Rinse all detergent residue from glassware. Q

'
* Use deionized water of the highest qualit)g.@
» Do not mix reagents from different kitsé

* The buffers and reagents in this ki ntain preservatives or other chemicals. Careldhmitaken
to avoid direct contact with theseg gents.

* Dispose of tetra—methylbenzitj?(TMB) contains@jutions in compliance with local regulations.
<
* Avoid contact with the a(ét\Stop Solution angbStrate Solution, which contains hydrogen peraxide
* Wear gloves and e \’otection when handling immdiagnostic materials and samples of human
origin, and these re ts. In case of contact t@#hStop Solution and the Substrate Solution, wash

skin thoroughly wi ater and seek medical atamtivhen necessary.

* Biological sam?s may be contaminated with infeatus agents. Do not ingest, expose to open
wounds or br6@ e aerosols. Wear protective glovesd dispose of biological samples properly.

« CAUTIO ulfuric Acid is a strong acid. Wear disposable gloves and eye protection when
0 handling Stop Solution.
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Detailed Protocol _\0

The CycLex Research ProduCetllular Histone Acetylation Assay Kit includes aII‘r
detection of Histone acetylation in cultured cedlscept cell fixative. Since experimental
vary, treatment cells with Trichostatin A withinettkit should be included in each
positive control for induction of histone acetytati Disposable pipette tips and reaggnt troughslgho
be used for all liquid transfers to avoid crosstaanination of reagents or samples&

Preparation of Working Solutions o‘b
All reagents need to be brought to room temperatticg to the assay. Asggy reagents in the kit are
supplied ready-to-use, with the exception of 10X sWauffer. Prepar 95 % MetOH and 1%

paraformaldehydeeparately. Q)

1. Wash Buffer: Add 100 mL of the 10X Wash Buff@rqvided) to‘&) mL of deionized (distilled)
water. Mix well. Store at 4°C for two weeks or -20for long-ter rage.

2. 95 % MetOH: For each 96-well plate, add 1 miOHo 19 f methanol. Cool in —20°C freezer.
This solution must be prepared fresh. Discard whpsetio owing assay completion.

3. (Alternatively. See blelow “B’. Fixing cells t86-well @icroplate and blocking (Double Fixation
protocol)”) 1% paraformaldehyde in PBS: For eac plate, dissolve 0.2 g of paraformaldehyde
in 20 mL of PBS pH7.2. This solution must be“wfepafresh. Discard unused portion following

assay completion. (/)
&

O
A. Culture adherent cells in 96-well micreplate andreatment with compounds

N

1. Plate adherent cells in 96-well mie&late ab00 confluency.

Assay Procedure

2. Incubate the microplate at 37"&/& night in@@ubator.

3. Add appropriate amountq&st compounds to eath Trichostatin A treatment* should be run in
duplicate as a positive tfol for induction a$tbne acetylation. Please include vehicle conggl,
DMSO in case of Trich§ tin A.

4. Incubate the micro@at 37°C for appropriihe.

*Trichostatin A t@tment: Treat cells with 0.5 [iMchostatin A for 0, 0.25, 0.5, 1, 2, 3, 4 anddufs.
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B. Fixing cells to 96-well microplate and blockingSingle Fixation protocol) £

Fixing of the cells in the 96-well plates shoulddome as soon as the desired treatment h,a\'(oonjplete
@,

N
1. Remove media from wells with a wrist-flick. Adbtouching the bottom of the we@nd removing

cells.
<
2. Immediately add 50 uL/well of 95 % MetOH as a fixative. Add the fixing sol slowly tosure
cells are not detached from the plastic. Let stand0 minutes at room temp re (ca.25°C)
3. Remove fixing agent from wells with a wrist-RicWhile still inverted, the plate gently onto

absorbent paper to remove any excess fixing agémwighin the wells.
&

4. Add200 pL/well of Wash Buffer. Let standor 1 minute at room te%erature (ca.25°C)

5. Remove wash buffer with a wrist flick. Whilellstnverted, gen@p the plate onto absorbemeapa
to remove any excess liquid. (b

6. Add200 pL/well of Blocking Reagentand incubatéor 1 h ﬁt room temperature (ca.25°C)

Q

B’. Fixing cells to 96-well microplate and blocking@uble Fixation protocol)

Alternatively:In cases where the cells are easy tach fromveébplates even aftterlst fixation.

1'. Remove media from wells with a wrist-fl@ Aibtouching the bottom of the well and removing
cells. &\

2'. Immediately add.50 pL/well of 95 %@OH as a fixative. Add the fixing solution slowly tosure
cells are not detached from the plﬂt. Let stand0 minutes at room temperature (ca.25°C)

3. Remove fixing agent from w B with a wristek. While still inverted, tap the plate gently onto
absorbent paper to remove %xcess fixing agénwighin the wells.
4'. Add 150 pL/well of 1 0/igﬁformaldehyde in PBS. Add solution slowly to ensure cells aré¢ no
dislodged from the wellS¥{.et stafm 5 minutes at room temperature (ca.25°C)
L4
5. Remove paraform yde solution from wellshwatwrist flick. While still inverted, gently tape
plate onto absor aper to remove any excass kgl in the wells.

6. Add 200 pL/Wélof Wash Buffer. Let standor 1 minute at room temperature (ca.25°C)

7'. Remove ? buffer with a wrist flick. Whilélsinverted, gently tap the plate onto absorbeagpgr
to remov<Qny excess liquid.

8. Ad@pL/welIOf Blocking Reagentand incubatéor 1 hour at room temperature (ca.25°C)

QOQ
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C. Detection of SignalgAddition of Primary and Secondary Antibodies and Sibstrate Reag@

1. RemoveBlocking Reagentwith a wrist flick. Q

@,

N
2. Rinse the wells once with00 pL/well of Wash Buffer. This can be achieved e@r by using a
multichannel pipette or a manifold. [o)

3. Remove Wash Buffer with a wrist flick. While tpéate is still inverted, tap o;ﬁbsorbent paper

remove any excess buffer within the wells. 14,

4. Add 59 uL/well of Primary Antibody Solution and incubatdor 1 hm@ﬂ room temperature
(ca.25°C) $

5. Remove Primary Antibody with a wrist flick. %

6. Rinse the wellsncewith 200ul/well of Wash Buffer. {\0

7. Remove Wash Buffer with a wrist flick. Whilelkinverted, t&e plate onto absorbent paper.

8. Wash wellst timeswith 200 pL/well of Wash Buffer. Iﬁﬁove Wash Buffer in-between each wash
with a wrist flick. @

9. Add50 pL/well of Secondary Antibody Solution a@j incubatéor O/N at 4°C.
10. Remove Secondary Antibody with a wrist f@

11. Rinse well®ncewith 200 pL/well of Wasﬂgjffer.

12. Remove Wash Buffer with wrist flic‘\gﬂd taptplanto absorbent paper.

13. Wash wellgl timeswith 200 uL/wéﬂof Wash Buffer. Remove Wash Buffer in-between each wash
with a wrist flick.
9

14. After last wash with Wa @hffer, rinse webisce with 300 pl/well of 1X PBS Remove with a
wrist flick and tap onto bent paper. Ensuat tiat no liquid remains in the well.

15. Add 50 pL/well of S rate Reagent Avoid exposing the microplate to direct sunligtdvering
the plate with e.g! inum foil is recommendeétfurRn Substrate Reagent to 4°C immediately

after the neces?olume is removed.
16. Incubate the glafer 10-15 minutes at room temperature (ca.25°C)The incubation time may be
extended u 20 minutes if the reaction tempegatubelow than 20°C).

17. AddSO@ell of Stop Solutionin the same order as the previously added SubdRedgent.

18. Mg’?e absorbance in each well using a spécttometric microplate reader at dual wavelengths
of /540 nm. Dual wavelengths of 450/550 or 488/Bm can also be used. Read the microplate
50 nm if only a single wavelength can be uS¥ells must be read within 30 minutes of adding
@e Stop Solution.

QNote-l: Complete removal of liquid at each step is esakttigood performance. After the last wash,
at#: CY-1140 8 Version#: 140318
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remove any remaining Wash Buffer by aspirating ecaihting. Invert the plate angiDlot it
against clean paper towels.

Note-2 If the microplate reader is not capable of regdihsorbance greater than the §rgance of the

highest standard, perform a second reading at #05Anew standard curwed constructed
using the values measured at 405 nm, is used tondieee of histone acgjylation level of
off-scale samples. The readings at 405 nm shouldeptace the on-scale ings at 450 nm.
. 4
Troubleshooting Id)

1. The signals are influenced a great deal by cell inand cell numbelfyﬁét you plated, please
ensure the appropriate cell number for your experinent. See “E@Ie of Test Results Fig.2

and 3". \

2. Unavoidable background (at Treatment time O hr or ehicle trol) is observed even if an

appropriate cells number is used. It is usually arond 0.2-0@ See “Example of Test Results
Fig.1".

3. With some cell lines, higher cell concentratimere thanslfﬂ)cells/well in case of adherent cells)
may lead to increasing absorbance values in vel@igterol (background)Please ensure the
appropriate cell number for your experiment. (%)

4. All treatments including treatment of Trichoi;l@should be run in duplicate, using the protocol
described in théDetailed Protocol Incubatioques or temperatures significantlffedent from
those specified may give erroneous results.

O
5. Poor duplicates, accompanied by el ,&Gd valoesvells containing non-treated cells (vehicle
control), indicate insufficient Washin{ igorowashing Wash the plate thoroughly and gently.

6. Overall low signal may indicate tnfdesiccatdxbnhe plate has occurred between the final wash a
addition of Substrate Reagent. Do ot allow théepla dry out. Add Substrate Reagent immediately
after wash. éo

— 2
Reagent Stability &
All of the reagents inwﬁ in the CycLex ResedpcbductCellular Histone Acetylation Assay

Kit have been tested tability. Reagents shouldeatsed beyond the stated expiration date. Upon
receipt, kit reagents be stored at 4°C.

For research use og, not for use in diagnostic dherapeutic procedures
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Example of Test Results O
Fig.1 Typical result of time course experiment gsMCF7, a breast cancer cell line, tre@ wittb 0.2
UM Trichostatin A é\
Time Course of Trichostatin A Treatment <@

A450

0 1 2 3 4 5
TSA Treatment Time(hr)

Q

Fig.2 Typical result of time course experimen@MCF?, HelLa and BALB/c 3T3 cell lines treated

with 0.25 uM Trichostatin A (o)
“
S
Time Course of Trichostatin A Treatment
2.0
—&— MCF7
—@— Hela /._\_‘
15 | _s paLBc3T3
o
Lo
?E 1.0
(
e 0.5 r
(2]
O
8 0.0
QQ 0 1 2 3 4 5
TSA Treatment Time (hr)
<Q
&
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Fig.3 Effect of cell number on ELISA value in MCE®@lls treated with Trichostatin A for 5hr.

Effect of cell number on ELISA value

—&— 40,000 cells/well

o5 —4f--——"-"""""""""-"--~- —@— 20,000 cells/well

0 0.1 0.2 0.3
TSA conc. (uM)

$
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Related Products _\

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

* CycLex HDACs Deacetylase Fluorometric Assay KitCat# CY-1150 N
* CycLex HDACS8 Deacetylase Fluorometric Assay KitCat# CY-1158 s
* CycLex SIRT1/Sir2 Deacetylase Fluorometric Assait: Cat# CY-1151 Q

* CycLex SIRT2 Deacetylase Fluorometric Assay KitCat# CY-1152 &

* CycLex SIRT3 Deacetylase Fluorometric Assay KitCat# CY-1153 ‘D

* CycLex SIRT6 Deacetylase Fluorometric Assay KitCat# CY-1156

* Anti-Acetylated Histone/p53-K382 Mouse MonoclonaAntibody: Cat# Cw 029
* Anti-Histone Deacetylase 1 (HDAC1) Rabbit Polycloal Antibody: Cat# Q&Ploll
* Anti-Histone Deacetylase 2 (HDAC?2) Rabbit Polycloal Antibody: C Y-P1012
* Anti-Human SIRT1 Rabbit Polyclonal Antibody: Cat# CY-P1016 N

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

* NAD(+)-Dependent Deacetylase SIRT2: Cat# CY-E1152 0

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

S
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Note: $

This product is covered under CycLex’s p@ts.
U.S. Patent No. 6,884,597 'Y

PRODUCED BY

(4
CycLex Co., Ltd. $
1063-103 Terasav(\@
Ina, Nagano 396-
Japan
Fax: +81-265-295/618

e-mail: info lex.co.i
URL: http: .cyclex.co.jp

CycL@cuLex products are supplied for researchuse only. CycLex/CircuLex products and
comportents thereof may not be resold, modified foresale, or used to manufacture commercial
prog@ts without prior written approval from CycLex Co., Ltd.. To inquire about licensing for

S commercial use, please contact us via email.
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