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Intended Use

The CycLex Research Produ@yclLex SIRT5 Deacetylase Fluorometric Assay Kitdetects
deacetylase activity of recombinant SIRT5. Prinyarihe CycLex Research ProdugycLex SIRTS5
Deacetylase Fluorometric Assay Kitis designed for the rapid and sensitive evaluatbrSIRT5S

inhibitors or activators using recombinant SIRT%arified SIRTS5.

Applications for this kit include:
1) Screening inhibitors or activators ef SIRT5.
2) Detecting the effects of pharmacological agentSIRTS.

This assay kit is for research.use@nly and not fause in diagnostic or therapeutic procedures.

Storage

below-20°C:
Do not expose reagents to excessive light.

* Upon receipt store#5. Developer and #6. RecoamiSIRT5 at70°C and all other components
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Introduction

Sir2 is a conserved protein and was shown to réglifespan extension both in budding yeast and
nematode. In 2000, it was reported that the yea® @otein is an NAD(+)-dependent  histone
deacetylase that plays a critical role in transmnmal silencing, genome stability and_longevitg. I
mammals, the homologs of Sir2 have been identiiedSirtuins (SIRTs), which consisthof ‘seven
members, termed SIRT1 through SIRT7. They sharenaezved central deacetylase domain\but have
different N- and C-termini and display distinct salbular localization, suggesting different biologi
functions (1).

The distant mammalian Sir2 homolog SIRT5 localizethe mitochondrial matrix (2) and interacts
with carbamoyl phosphate synthetase 1 (CPS1) whichtalyzing the initial step of the urea cycle fo
ammonia detoxification and disposal. SIRT5 deaestygl CPS1 and up-regulatests factivity (3). Urate
oxidase (UOX) were also identified as a target IRTS, and its activity was significantly increaseyl
SIRT5-mediated deacetylation in mouse (4). In dahlitit was shown that SIRTS'is an efficient protei
lysine desuccinylase and demalonylase in vitro. plegerence for succinyl“and malonyl groups was
explained by the presence of an arginine residugl(®) and tyrosiné residue (tyrl102) in the acyl
pocket of SIRT5 (5). Recently, KO mouse study stbweany mammalian proteins have succinyl or
malonyl lysine modifications and SIRT5 functions géobal regulatoryoef lysine succinylation in
mitochondria and present a mechanism for inhibitbketogenesis (6)-
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Principle of the Assay

The CycLex SIRT5 Deacetylase Fluorometric AssayiKia simple and homogeneous assayssystem
designed to measure the deacetylase activity oTf BIRhis kit comes with recombinant SIRT5, the
acetylated peptide substrate, NAD as a co-substnadeother reagents necessary for_the fluorescent
deacetylase assay, all of which are ready-to-use.

This kit is based on a unique method of CycLextemtg& consisting of the combination of acetylated
peptide substrate and peptidase. Fluorophore aggcher are positioned at the amin@ terminal and the
carboxyl terminal of the acetylated peptide whichswselected for measurement of ‘the deacetylase
activity of SIRT5. Once the substrate is deacedgldily SIRT5, it becomes sensitized to the peptidase
The fluorescence intensity of the fluorophore safeat from the quencher by thefpeptidase treatrsent i
in direct proportion to the deacetylase activityséiRT5.

This unigue method is a highly sensitive and commnalternative to thegeonventional radioactive
acetylated protein methods or HPLC methods foadsay of protein deacetylases:

Measuring Principle of The CycLex SIRT5 Deacetylas€luorometric Assay Kit

fluorophore - X-X-X-Lys(Ac) -X-X- quencher

l < Deacetylase

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

l < Peptidase

fluorophore - X-X-X-Lys + X-X- quencher

v

Measurement ofifluorescence intensity

*Note: This measuring principle and kit/are covered undelCyclLex’s patents.
U.S. Patent No. 7,033,778 and No0.¢7256013
European Patent No. 1243658
Japanese Patent No. 4267043
Canadian Patent No. 2392711
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Materials Provided

Components of Kit

Components Quantity Storage
#1.SIRT5 Assay Buffer 1mLx2| Below-20°C
#2. Fluoro-Substrate Peptide 0.1 mM) 500 uL x 1 | Below-20°C
#3.Fluoro-Deacetylated Peptid (0.1 mM) 100 uL x 1 | Below-20°C
#4.NAD (8 mM) 500 uL x 1| Below-20°C
#5. Develope 500 pL x 1 =70°C
#6. RecombinantSIRT5 500 pLx 1 27C°C
#7. Stof Solution 1 mLxX?2 | Below-20°C
Instruction manual 1 Room temp

Materials Required but not Provided

* Microplate for fluorometer

 Microplate reading fluorometer capable of excitation at alwaveléngth in the ra48@®500 nm and

detection of emitted light in the range 520-540 nm.

* Pipettors: 2-20 pL, 20-200 pL and 200-1000 uL precisien fgrstwith disposable tips.

 Multi-channel pipette

* Microplate shaker

* Deionized water of the highest quality
* 500 or 1000 mL graduated cylinder

* Reagent reservoirs

« Control compound(s)
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Precautions

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

» Please avoid repeated freezing and thawing#bf Developer” and “#6. Recombipant SIRTS"
There is a possibility that the enzyme activity niegyinactivated. Aliquot to 10-20 pL and store at
-70°C.

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

+ Do not use kit components beyond the indicatedx¥piration date.
* Rinse all detergent residue from glassware.

 Use deionized water of the highest quality.

» 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 tlseag orin areas where samples or reagents are
handled.

* Biological samples may be contaminated with infeaius agents. Do not ingest, expose to open
wounds or breathe aerosols. Wear protective glovesid 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 diagnastic dherapeutic procedures

Cat#. CY-1155 5 Version#: 150611
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Detailed Protocol

The CyclLex SIRT5 Deacetylase Fluorometric Assay ¢éih measure the deacetylase activity of
SIRTS with a homogeneous method. In this method, rdaction is initiated and the fluorescence
intensity is measured by mixing simultaneously faszence-labeled acetylated peptide, which s a
substrate, SIRT5, NAD and the developer. Sincer¢letion is not stopped, it is neceSsary to measure
fluorescence intensity at regular intervals afterteaction is initiated, and to determine reach@locity.
Alternatively, within a time in which the reactiaelocity is kept constant, it is also possible timpsthe
reaction by adding stop solution and to measu@dscence intensity.

1. Assay Method for Measurement of SIRT5 Activity
1) Following Table.l below, first, addDistilled water”, “#1. SIRT54&Assay  Buffer”, “#2.
Fluoro-Substrate Peptide” and “#4. NAD” to microtiter plate wells. Secor@5. Developer” to

each well of the microtiter plate and mix well.

Table.1: Reaction mixture for measurement of SIRT®ctivity

Enzyme No Enzyme Positive No NAD
Assay reagents Sample Control Control Control
Assay Assay Assay Assay
Distilled water 25 uL 25ul 25 L 30 L
#1. SIRTS5 Assay Buffer 5puL 5pk 5 pL 5L
#2. Fluoro-Substrate Peptide 5uL 5 bl 5uL 5uL
#4. NAD 5puL 5 pL 5 pL -
#5. Developer 5 L 5uL 5uL 5uL
Enzyme Sample 5uL - - 5uL
Buffer of Enzyme Sample - 5uL - -
#6. Recombinant SIRT5 P - 5 uL -
Total Volume of the mixture 50 ut 50 pL 50 pL 50 pL

2) Initiate reactions by addirguL of yaur “Enzyme Sample” or “Buffer of Enzyme Sample” or “#6.
Recombinant SIRT5” to each wellhand mixing thoroughly at room tempae

3) Read fluorescence intensity for, 30“to 60 minatte4 to 2 minutes intervals using microtiter plate
fluorometer with excitationfaty480-500 nm and emissat 520-540 nm. Measure and calculate the

rate of reaction while the reactioh velocity rensadonstant.

Alternate procedure

3’) While the reaetion ratedis kept constant, 28duL of “#7. Stop Solution” to each well at appropriate
time to stop ‘the reaction, and measure fluorescameasity in a microplate fluorescence reader
capable of excitation at a wavelength in the ra#@@-500 nm and detection of emitted light in the
range 520-240mm.

Note-14 During the time in which SIRT5 reaction rate isimtained, the difference in fluorescence
intensity betweeriEnzyme Sample Assay’and“No Enzyme Control Assay” indicates the
SIRT5 activity of your'Enzyme Sample”.

Cat#. CY-1155 6 Version#: 150611
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Note-2: Although the volume of addition 8Enzyme Sample” or “Buffer of Enzyme Sample” or “#6.
Recombinant SIRT5" is set to 5 pL in Table.1, it may be changed tolame up to 20 pL at
your discretion. In that case, please reduce themm of “Distilled water” to set the final
reaction volume of 50 pL.

Note-3: If enzyme samples contain some protease/peptalaseo break dow#2. Fluoro=Substraie
Peptide”, resulting in an increase of fluorescence intgnisit‘'No NAD Contral Assay®, the
SIRTS5 activity in the samples cannot be evaluatedectly.

Note-4: If enzyme samples contain inhibitors for protepspfidase, precise SIRT5 enzyme activity
cannot be measured. Since protease/peptidasetarhilised in the usualiprotein purification
process strongly inhibit the peptidase activitythie development reaction/pléase avoid using
any protease/peptidase inhibitors during the poésgrotein purification.

Note-5: If enzyme samples have an inhibitory effect onpkptidase in the:development reaction, the
final fluorescence intensity will not increase. &e useé#3. Fluore-Déacetylated Peptide”
instead of#2. Fluoro-Substrate Peptide”, and conduct a control experiment.

2. Assay Procedures for Inhibitor/Activator Screening

1) Following Table.2 below, first, addDistilled water” o *#1 SIRT5 Assay Buffer”, “#2.
Fluoro-Substrate Peptide” or “#3. Fluoro-Deacetylated Peptide™and “#4. NAD” to microtiter
plate wells. Second, addTest Compound” or “Solvent of) Test Compound” or “Control
Compound (not provided)”, and“#5. Developer”to each well,of the microtiter plate and mix well.

Table.2: Reaction mixture for inhibitor/activato/Screening

Test Solvent Control No Enzyme | Development
Assay reagents Compound | Control Compound Control Control
Assay Assay Assay Assay Assay
Distilled water 20 pL 20 pL 20 pL 25 uL 30 uL
#1. SIRTS Assay Buffer 5 e 5L 5puL 5puL 5puL
#2. Fluoro-Substrate Peptide 5uL 5uL 5uL 5uL -
#3. Fluoro-Deacetylated Peptide < - - - 5uL
#4. NAD Syl 5puL 5puL 5puL -
Test Compound 5k - - - 5uL
Solvent of Test Compound - 5uL - 5uL -
Control Compound (not provided) - - 5uL - -
#5. Developer 5puL 5puL 5puL 5uL 5uL
#6. Recombinant SIRT5
(or Enzyme Sample) SHL SHL SHL i i
Total Volume of thé mixture 50 puL 50 puL 50 puL 50 uL 50 uL

2) Initiate reactions by, addirgpL of “#6. Recombinant SIRT5” (or your“Enzyme Sample”) to each
well and mixing thoroughly at room temperature.

3) Regad fluorescence intensity for 30 to 60 minwted to 2 minute intervals using microtiter plate
fluerometer with excitation at 480-500 nm and emissat 520-540 nm. Measure and calculate the
rate of reaction while the reaction velocity rensaconstant.

Cat#: CY-1155
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Alternate procedure

3’) While the reaction rate is kept constant, 28duL of “#7. Stop Solution” to each well at appropriate
time to stop the reaction, and measure fluorescameasity in a microplate fluorescence,reader
capable of excitation at a wavelength in the ra#@@-500 nm and detection of emitted light.in the
range 520-540 nm.

Note-1: During the time in which SIRT5 reaction rate isimtained, the difference in fluérescence
intensity betweeriSolvent Control Assay” and“No Enzyme Control Assay” indicates the
SIRT5 activity.

Note-2: In order to estimate the active or inhibitory effen SIRTS5 activityzby theftest compounds
correctly, it is necessary to conduct the contrpleziment of'Solvent Control Assay” at least
once for every experiment arfControl Compound Assay” at“least once for the first
experiment, in addition t¢éTest Compound Assay” as indicatédyin the Table.2. When test
compounds cause an active or inhibitory effect ®RTS activity, \{the level of increase of
fluorescence intensity is strengthened or weakesetbmpared wittSolvent Control Assay”.

Note-3: The efficacy of the test compounds on the SIRTHvifg\s the difference in fluorescence
intensity between “Test Compound Assay” minus “No“Enzyme Control Assay’] and
[“Solvent Control Assay” minus“No Enzyme ControlAssay").

Note-4: If test compounds have an inhibitory effect opigase/peptidase, resulting that the increase in
fluorescence intensity is not or a little obsériretDevelopment Control Assay”, the effect on
SIRT5 activity cannot be evaluated correctly.

Note-5: Although the above tables indicate the volumedafition of “Test Compound” or “Solvent of
Test Compound” or “Control Compound (notprovided)” as 5 pL, the concentration and the
volume of the reagents to add cafbe changed $ahbaconcentration of test compounds
becomes the setting concentration. For @xamplee she final volume of reaction is 50 uL here,
it is also possible to add 10 b, 8fest’Compound” or “Solvent of Test Compound” or
“Control Compound (not proyided): . In this case, please reduce the voluméDistilled
water” to set the final reaction volume of 50 uL.

Note-6: Although the volume oféaddition SRecombinant SIRT5” or your“Enzyme Sample” is set
to 5 pL in above tables, it may be changed to amel up to 20 pL at your discretion. In that
case, please reducefthe voluménistilled water” to set the final reaction volume of 50 pL.

Cat#. CY-1155 8 Version#: 150611
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Troubleshooting

1. Final fluorescence intensity will not increabeth when test chemicals have an inhibitory effect
SIRT5, and also when there is an inhibitory effacthe peptidase.

2. If the test reagents themselves emit fluoreseesic excitation wavelength: 480-500) nm) and
fluorescence wavelength: 520-540 nm, the inhibiteffiect of the test assay cannot be| evaluated
correctly.

3. The recombinant SIRTShould be run in duplicate, using the protocol dbed in theDetailed
Protocol. Incubation times or temperatures significantlffedent from thosefspecified may give
erroneous results.

4. The reaction curve is nearly a straight lintné kinetics of the assay is of theffirst orderrigtions in
the protocol can lead to non-linearity of the cua® can assay kinetics that are other than fidgro
For a non-linear curve, point to point or quadraticve fit methods shouldibé used.

5. Poor duplicates indicate inaccurate dispensih@ll instructions,in theDetailed Protocol were
followed accurately, such results indicate a needrfulti-channgl pipéttor maintenance.

Reagent Stability

All of the reagents included in the CycLex ReseaRtoduct CycLex SIRT5 Deacetylase
Fluorometric Assay Kit have been tested for stability*'Reagehts shouldeased beyond the stated
expiration date. Upon receipt, store t#®. Developer®and®#6. Recombinant SIRT5” at -70°C, all
other kit reagents should be stored below -20°C:

Cat#. CY-1155 9 Version#: 150611
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Example of Test Results

Fig.1 Time course of substrate deacetylation bgmdginant SIRT5
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Fig.2 NAD dependency of recombinant SIRT5 a
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Fig.3 Effect of compounds on recombinant SIRT5vatgti

Effect of Compounds on SIRTS Activity
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Related Products

Kit

* 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 SIRT5 Deacetylase Fluorometric Assay KitCat# CY-1155

* CycLex SIRT6 Deacetylase Fluorometric Assay Kit ¥r.2: Cat# CY-1156V2
* CycLex HDACS8 Deacetylase Fluorometric Assay Kit ¥r.2: Cat# CY-1158V2
* CycLex NAMPT Colorimetric Assay Kit: CY-1251

* CycLex NMNAT Colorimetric Assay Kit: CY-1252

* CycLex NAD+/NADH Colorimetric Assay Kit: CY-1253

Enzyme

* CycLex NAD(+)-Dependent Deacetylase SIRT1: Cat# CE1151

* CycLex NAD(+)-Dependent Deacetylase SIRT2: Cat# GE1152

* CycLex NAD(+)-Dependent Deacetylase SIRT3: Cat# GE1153

* CycLex NAD(+)-Dependent Deacetylase SIRT5: Cat# CE1455

* CycLex NAD(+)-Dependent Deacetylase SIRT6: Cat# CEL156

* CycLex NAMPT (Nicotinamide Phosphoribosyltransferase): €at# CY-E1251

* CycLex NMNAT1 (Nicotinamide Mononucleotide Adenylltransferase 1): Cat# CY-E1252

Antibody

* Anti-Acetylated Histone/p53-K382 Mouse MahoclonaAntibody: Cat# CY-M1029

* Anti-Histone Deacetylase 1 (HDAC1) Rabbit Palycloal Antibody: Cat# CY-P1011
* Anti-Histone Deacetylase 2 (HDAC?2) Rabbit Polycleal Antibody: Cat# CY-P1012
* Anti-Human SIRT1 Rabbit Polyclonal Antibody: Cat# CY-P1016

This product is covered under CyclLex’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.ip
URL: http://wwm.cyclex.co.jp

CycLex/€ircubeéx products are supplied for researchuse only. CycLex/CircuLex products and
compaonents thereof may not be resold, modified foresale, or used to manufacture commercial
products awithiout prior written approval from CycLex Co., Ltd.. To inquire about licensing for
such cammercial use, please contact us via email.
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