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Intended Use

The CyclLex Research Produ€yclex Deacetylase Fluorometric Assay Kitdetects
deacetylase activity of recombinant SIR rihe CyclLex Research ProdueyclLex SIRT2
Deacetylase Fluorometric Assay Kiti§“de d for the rapid and sensitive evaluatbrSIRT2

inhibitors or activators using recombinant T2arified SIRT2.

Applications for this kit include:
1) Screening inhibitors or acti
2) Detecting the effects of

SIRT2.
logical agentSIRT2.

This assay kit is for rese nly and not fanse in diagnostic or therapeutic procedures.

Storage
 Upon recei mbinant SIRT2#°C and all other components bele20°C.
» Don’t expo to excessive light.
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Introduction

Sir2 is a conserved protein and was recently shmwegulate lifespan extension both in
yeast and nematode. In 2000, it was reported lieayeast Sir2 protein is a NAD(+)-depend
deacetylase that plays a critical role in transmnmal silencing, genome stability and
mammals, the homologs of Sir2 have been namednsir(GIRT), with seven mem
termed SIRT1 through SIRT7. They share a consereattal deacetylase domain but
and C termini and display distinct subcellular laztion, suggesting different biologica .

In contrast to SIRT1, mammalian SIRT2 is localireginly in the cytoplasm. SIRT2 coleealizes with
the microtubule network and deacetylates Lys4Qmtiatubulin (2). The same residue of alpha-tubulin
is also deacetylated by HDACS6, a class Il HDAC, aedcetylation by HDA to changes in
cellular motility (3).

A role for SIRT2 in cancer pathogenesis was dematest using a pr mi proach (4). The
SIRT2 gene, which is located at chromosome 19qli@2within a region equently deleted in
human gliomas, and levels of SIRT2 mMRNA and proteipression arg reduced in a large
fraction of human glioma cell lines (4). Ectopicpesssion of SIRT? ese cell lines suppressed
colony formation and modified the microtubule netkvdlrhese results > that SIRT2 may act as a
tumor suppressor and may function to control thik @ele by 3 flon” of alpha-tubulin. It was
2d inclusion morphology in a
ains uncertain.
is complicated and laborious. In
adioactive acetylated histonedid a
tivity by adding radioactive aicet
acid to the culture medium. Second, radioactiv i e has to be purified from the cells.
Following the reaction, it is necessary to ext the radioactive acetyl group, which ha
been released from acetylated histone, using to measure the activity of the enzyme based
the radioactivity.

Although a method for measuring the activity o lase without the use of radioactive substances

was reported in recent years, owing to the ofdéscCent-labeled acetylated lysine as a substtete
strate and the fluorescent intensity measured by

cellular model of Parkinson’s disease, howeveett@et mecha
However, the conventional method for measuring QIRgti
order to measure SIRT2 enzyme activity, it is nsapsto pr,

reaction product must be separated fro
reverse phase HPLC. As mentioned al hese measot systems are difficult to adapt for
processing many samples under a v y mdifibecause of their complicated operation. Thus a

simple system for biochemical analysis as'wellaadrfhibitor screening without the use of radioaeti

substances is preferred. Q

Cat#: CY-1152 2 Version#: 130130
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Principle of the Assay

CyclLex SIRT2 Deacetylase Fluorometric Assay Kit sugas the activity of SIRT2 by th S
principle of changing a SIRT2 reaction into thehatt of the protease. In order to measure

activity of SIRT2, which is the NAD dependent histodeacetylase, this kit is desi at the
activity of NAD dependent histone deacetylase canmeasured under existence statin A,
which is the powerful inhibitor of HDACs.

In this kit, fluorophore and quencher are couptedrnino terminal and carboxyl ter ubstrate
peptide, respectively, and before reaction of dgéase, the fluorescence cannot be emit owéver

SIRT2 performs deacetylation, substrate peptidé become cut by the actiong,of protéase added

simultaneously, quencher will separate from flubrane, and fluorescence will ed. Deacetylase
enzyme activity is measured by measuring this 8scence intensity.

Since it is very simple to measure and it can béopeed at a low price, m rement of SIRT2
activity in most laboratories is possible if theye a&quipped with a fluor eader for microtite

plates. Considering that the use of fully automafiparatus to mea
become widespread, SIRT2 activity measurement,iwttelld not be
is now possible with the CycLex SIRT2 Deacetylakmfometric Assa
This new method of measurement should dramaticallge the i
biochemical analysis of these enzymes.

scence intensity has
e conventional method,
ing the same equipment.
f inhibitor screening and

Measuring Principle of The CycLex SIRT2 Deac uoremetric Assay Kit
fluorophore - X-X-X-Lys(Ac) her
Deacetylase

fluorophore - X-X-X-Lys -X-X-

®$ <«4— Lysylendopeptidase
fluorophore - X—ﬁ + X-X X-quencher

Measurem orescence intensity

Note: This measuring pri
U.S. Patent No.

kit are covered undelCycLex’s patents.
3,778 and No. 7256013
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Materials Provided

Each kit contains

Materials Quantity Storage
@ 10X SIRT2 assay buffer 1mlix2 | Below -2
® 50X Fluoro-Substrate Peptide (1 mM) 100 ul1x1 | Below -2
@ 50X Fluoro-Deacetylated Peptide 50ulx1 | Below-20°
@ Lysylendopeptidase (100 mAU/ml) 50pulx1 | Belowg20°C
® 100X NAD (80mM) 100 ul x 1 Bel@g
® 200X Trichostatin A (0.2 mM) 100 ul x 1 0 C
@ Recombinant SIRT2 200 ul x 1
100X Stop solution 100 pul x
® Instruction manual

Materials Required but not Provided

* Microplate for fluorometer

 Microplate reading fluorometer capable of excitation @t.a th in the ratfife=10 nm and
detection of emitted light in the range 58Q0 nm.

* Pipettors: 2-20 pL, 20-200 pL and 200-1000 recision‘igrstwith disposable tips.

 Multi-channel pipette

* Microplate shaker

* Deionized water of the highest quality

* 500 or 1000 mL graduated cylinder

* Reagent reservoirs Q
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Precautions
» Please thaw®50X Fluoro-Substrate Peptide ari@50X Fluoro-Deacetylated Peptide 0
temperature before use. Then, thaw the other réageite and use after they are completely.thawed.
* Please avoid repeated freezing and thawing ofdbembinant SIRT2 in this kit. The sEpil
that the enzyme activity may be inactivated. Aligieco10-20 pL and store at —70°C

 Please avoid mixing of protease inhibitors susHPMSF, or alkyl amine in the samp at will be
measured SIRT2 activity.

« Do not use kit components beyond the indicatee¥piration date. Q
* Rinse all detergent residue from glassware. 6

* Use deionized water of the highest quality. o

Do not mix reagents from different kits.

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

* Do not smoke, eat, or drink when performing tlseagy eas'where samples or reagents are

handled.

ents. Do not ingest, expose to open
d dispose of biological samples properly.

* Biological samples may be contaminated wi
wounds or breathe aerosols. Wear protectiv

Cat#: CY-1152 5 Version#: 130130
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Detailed Protocol

Description of assay system

fluorescence intensity at regular intervals afier teaction is initiated, and to determine reacte .
Alternatively, within a time in which the reactiaelocity is kept constant, it is al ossible timpsthe
reaction by adding 2X stop solution and to meauogescence intensity. @

Preparation Method for Assay Reagents

Thaw 250X Fluoro-Substrate Peptide afi@i50X Fluoro-Deacetylate ide at room temperature
Stand other reagents in ice to thaw. Use them #ifégrthaw completel

#1. 1X SIRT2 assay buffe(50 mM Tris-HCI (pH 8.8), 0.5 mM D
Quantity Required: 50 pl/assay
- Dilute the D10X SIRT2 assay buffer 1:10 with distilled wateér.
Since this is the base buffer for the assay, pespaiial of
with 9 ml of dHO and store SIRT2 assay buffer at 4

X SIRT2 assay buffer mixed

#2. X20diluted Lysylendopeptidase(5 mAU/ml)
Quantity required: 2.5 plL/assay
- Dilute the @Lysylendopeptidase 1:20 with #ID T2 assay buffer.

#3. 10X NAD(8 mM f -NAD)
Quantity required: 5 plL/assay
- Dilute the 100X NAD 1:10 with #11X ssay buffer.

#4. 10X TSA(10 pM)
Quantity required: 5 plL/assay
- Dilute the 200X Trichostati with #1LX SIRT2 assay buffer.

#5. 10X Test sampl€10X fin c
Quantity Required: 5 pl/as

+ Dilute Test sample to

ation, e.g. a candidate of intieibor activator)

esired concentrativith #1. 1X SIRT2 assay buffer.

T2
ssay
SIRT2 1:5 with #1X SIRT2 assay buffer.

#6. X5 diluted recom

Cat#: CY-1152 6 Version#: 130130
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#8. SIRT2 reaction buffer (Final 50 mM Tris-HCI (pH 8.8), 0.5 mM DTT, 0.25
Lysylendopeptidase, 1 uM Trichostatin A and 20 pMoFo-Substrate Peptide in 50 pL of reaction
mixture)

Quantity Required: 30 plL/assay (in case of addidgull of “#6. X5 diluted recombinant n
pL of “#5. 10X Test sample”)

+ Mix following reagents (30 pL/1 assay)

1. | 10X SIRT2 assay buffer SpL

2. | @50X Fluoro-Substrate Peptide luL

3. | #2.X20 diluted Lysylendopeptidase 25puL

4. | #4. 10X TSA

5. | dHO 16.
Total

Cat#: CY-1152 7 Version#: 130130
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SIRT2 Assay Procedures

1. Assay method

No enzyme No Test
Assay reagents Test sample y sample
control
control
#8. SIRT2 reaction buffer 30 L 30 pL 30 pL
#3. 10X NAD 5puL 5puL 5L
#5. 10X Test sample 5puL - - -
dH,0 - 15 uL 5 puL 10 L
#6. X5 diluted recombinant SIRT2 10 L ) 10 uL
(or Your enzyme sample)

1) Following the above table, add Reagent #3, #b#@or dHO to eac
initiate reaction by adding 10 pL of “#6. X5 dildteecombinant SIR
each well and mixing thoroughly. Incubate at roemperature ( °

f the microplate. Finally,
your enzyme sample” to

2) Read fluorescence intensity for 60 to 120 miswae5 to 1 ntervals using microtiter glat
fluorometer with excitation at 43910 nm and emission 30 . Measure and calculate the
rate of reaction while the reaction velocity rensatonsta

Alternate procedure

1") Following the above table, add Reagent #3] or dHO to each well of the microplate. Finally,
initiate reaction by adding 10 pL of “#6. X5 ecombinant SIRT2” or “your enzyme” to each
well and mixing thoroughly. Incubate at room te e (Ca.25°C).

2) While the reaction rate is kept cons & of “#7. 2X Stop solution “ to each well at
appropriate time to stop the reaction gescence intensity in a microplate fluorescence

reader with excitation at 49010 nm emission at 53010 nm
3) The difference in fluoresce i ity betweé®o Test sample contrdl and “No enzyme
control” indicates the SIRT2 i

Note-1 It is possible to
concentration of

Note-2 Duplicate mw nt is strongly recommended.

Cat#: CY-1152 8 Version#: 130130
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2. Assay control

1. When the chemicals that have an inhibitory éfteclysylendopeptidase come to be mixed j
fraction purified from various cells or the immumegipitate using the specific antibo
SIRT2 or other proteins, precise SIRT2 enzyme ggtivzannot be measured. Since
inhibitors used in the usual protein purificatiorogess strongly inhibit lysylendopg 2 activity
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
SIRT2 activity in your enzyme sample. When theraisinhibitory effect g ':g endopeptidase

activity, even if there is SIRT2 activity in a saefluorescence intensity sho ncrease.

2. Not only when an inhibitory effect on SIRT2 fstest chemicals, but als there is an irgmipit
effect on lysylendopeptidase, final fluorescenceerigity will not™i ase.Please use
Fluoro-Deacetylated Peptide instead of Fluoro-Satesteptide, andfple arry out the experiment
of “Positive control” and “Assay control-2” that does not add{S in the following Table.

Although fluorescence intensity increases when rfehideace
inhibitory effect on lysylendopeptidase activitycacs in a test @ @
not increase.

eptide is used, when an
Is, fluorescence intensigsdo

Assay reagents Assay control y control-2 | Positive control

D 10X SIRT2 assay buffer 5pL 5uL 5uL

® 50X Fluoro-Deacetylated Peptide 1 1L 1L

#3. 10X NAD S uL SuL

#4. 10X TSA S uL SuL

#5. 10X Test sample - S L -

#6. X5 diluted recombinant SIRT2 SuL - -

(or Your enzyme sample)
dH,0 puL 26.5 pL 31.5puL
#2. X20 diluted Lysylendopeptidase SpuL 25puL 25puL
1) Following the table above, a t @, #3, #4, #5 or #6 and @B to each well. Finally, add

2.5 pL of “#2. X20 diluted Lysylendopeptidase” @mch well and mix thoroughly to initiate reaction.

2) Incubate for 60 min or d ngth of timecatm temperature (Ca.25°C).

emission at

%

Cat#: CY-1152 9 Version#: 130130
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Cautions

1. In order to measure the activity of SIRT2 cailyedt is necessary to conduct the control ex
for “No enzyme contral and “No NAD control” at least once in addition toNb Test
control,” as indicated in the above table of Assay metidthough fluorescence intensity. | ases
in “No Test sample controf when SIRT2 enzyme activity is in the sampl n
fluorescence intensity is not observed No“enzyme control and “No NAD control”.

2. In order to estimate the inhibitory effect ofRE2 activity in the Test sample correctly, assary
to conduct the control experiment dfl¢ Test sample contrdl at least once for,every experiment
and ‘No NAD control” at least once for the first experiment, in aduitit samplé as
indicated in the above table of Assay method. Wiesh chemicals cause bitory effect on
SIRT2 activity, the level of increase of fluorescerintensity is weakened s co red wiNlo Test
sample control'. The increase in fluorescence intensity is natasbed in control”.

For research use only, not for use in diagnostic dherapeutic proced

Troubleshooting

1. When chemicals that have an inhibitory effectlysylend are mixed in a crude SIRT2
fraction purified from various cells or the immumegipitat ing ecific antibody against SIRT2
or other proteins, precise SIRT2 enzyme activitynoa ured. Since the protease inhibitors
used in the usual protein purification processhithys tidase activity strongly, pleaseidv
the use of any protease inhibitors during the | i i rocess.

2. Final fluorescence intensity will not increal
SIRT2, and also when there is an inhibitory e

en test chemicals have an inhibitory eftatt
sylendopeptidase.

3. If the test reagents themselves emi resceaic excitation wavelength: 480-500 nm and
fluorescence wavelength: 520-540 n hibiteffiect of the test assay cannot be evaluated
correctly.

4. The recombinant SIRT&hould be
Protocol. Incubation times or

erroneous results.
5. The reaction curve is ne traight lingh@ kinetics of the assay is of the first orderrig#ons in
arity of the cura® can assay kinetics that are other than fidgro

the protocol can lead t
For a non-linear curv oint or quadraticve fit methods should be used.
6. Poor duplicates | inaccurate dispendih@ll instructions in theDetailed Protocol were

results indicate a needrulti-channel pipettor maintenance.

duplicate, using the protocol dbed in theDetailed
res significantl§fedent from those specified may give

s included in the CycLex ResedPebductCycLex SIRT2 Assay kithave been
. Reagents should not be ussahd the stated expiration date. Upon recsiate
inant SIRT2 at -70°C all other kit reagents should be stored beloviG20

Cat#: CY-1152 10 Version#: 130130
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Example of Test Results

Fig.1 Dose dependency curve of recombinant SIRTi2isc
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Fig.2 Time course of SIRT2-substrate deacetyl combinant SIRT2
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Fig.3 Efect of Trichostatin A and NAD on recombin&RT2 activity
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Fig.5 Effect of Resveratrol on recombinant SITRRvity
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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): Gat# CY-E125

* NMNAT1 (Nicotinamide Mononucleotide Adenylyltransferase -E1252
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