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ab210074
SIRT5 Activity Assay 
Kit (Fluorometric)

Instructions for use:

For the rapid and sensitive evaluation of SIRT5 inhibitors 
or activators using Recombinant SIRT5 or purified 
SIRT5.

This product is for research use only and is not intended 
for diagnostic use.
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1. BACKGROUND
Abcam’s SIRT5 Activity Assay Kit (Fluorometric) (ab210074) detects the 
deacetylase activity of recombinant or purified SIRT5. The kit is 
designed for the rapid and sensitive evaluation of SIRT5 inhibitors or 
activators using recombinant or purified SIRT5. 

The Abcam SIRT5 Deacetylase Fluorometric Assay Kit is a simple and 
homogeneous assay system designed to measure the deacetylase 
activity of SIRT5. This kit offers a unique method for assaying protein 
deacetylases that is a highly sensitive and convenient alternative to 
conventional radiolabelling or HPLC methods. The kit uses an acetylated 
peptide substrate that has a fluorophore and a quencher at its amino 
and carboxyl terminals. Once the substrate is deacetylated by SIRT5, it 
can be cleaved by the peptidase, releasing the fluorophore from the 
quencher. The subsequent increase in fluorescence intensity of the 
fluorophore is in direct proportion to the deacetylase activity of SIRT5.

This kit comes with Recombinant SIRT5, the acetylated peptide 
substrate, NAD as a co-substrate and other reagents necessary for the 
fluorescent deacetylase assay, all of which are ready-to-use.
SIRT5, a distant homolog of the yeast histone deacetylase Sir2, is 
localized in the mitochondrial matrix. SIRT5 exhibits deacetylase activity. 
It interacts with carbamoyl phosphate synthetase 1 (CPS1) which 
catalyzes the initial step of the urea cycle for ammonia detoxification and 
disposal. SIRT5 deacetylates CPS1 and up-regulates its activity. SIRT5 
has also been shown to function as an efficient protein lysine 
desuccinylase and demalonylase in vitro. Knockout mouse studies have 
shown that many mammalian proteins have succinyl or malonyl lysine 
modifications, and that SIRT5 functions as a global regulator of lysine 
succinylation in mitochondria. SIRT5 may play a role in the inhibition of 
ketogenesis.
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Assay Principle:

Fluorophore-X-X-X-Lys(Ac)-X-X-Quencher

Deacetylase

Fluorophore-X-X-X-Lys-X-X-Quencher

Peptidase

Fluorophore-X-X-X-Lys        +       XX-Quencher

Measurement of fluorescence intensity

2. ASSAY SUMMARY
Prepare samples

Prepare reaction wells (sample and control)

Add inhibitor and Developer to appropriate wells & mix thoroughly

Add SIRT5 enzyme (control enzyme or your sample) to each well.

(optional) Add Stop Solution to stop reaction

Measure Fluorescence Intensity at 1 – 2 min intervals

at Ex/ Em = 480/ 530 nm.



ab210074 SIRT5 Activity Assay Kit (Fluorometric) 3 

GENERAL INFORMATION

GENERAL INFORMATION

3. PRECAUTIONS
Please read these instructions carefully prior to beginning the 
assay.
 All kit components have been formulated and quality control tested 

to function successfully as a kit.

 We understand that, occasionally, experimental protocols might 
need to be modified to meet unique experimental circumstances. 
However, we cannot guarantee the performance of the product 
outside the conditions detailed in this protocol booklet.

 Observe good laboratory practices. Gloves, lab coat, and protective 
eyewear should always be worn. Never pipet by mouth. Do not eat, 
drink or smoke in the laboratory areas.

 All biological materials should be treated as potentially hazardous 
and handled as such. They should be disposed of in accordance 
with established safety procedures.

 Thaw Fluoro-Substrate Peptide and Fluoro-Deacetylated Peptide at 
room temperature before use. Then, thaw the other reagents in ice 
and use after they are completely thawed.

 Avoid repeated freezing and thawing of Developer and Recombinant 
SIRT5. There is a possibility that the enzyme activity may belost. 
Aliquot to 10-20 µL and store at -80°C.

 Avoid addition of protease/peptidase inhibitors such as PMSF or 
alkyl amine to samples that will be measured for SIRT5 activity.

 Do not use kit components beyond the indicated kit expiration date.

 Rinse all detergent residue from glassware.

 Use deionized water of the highest quality.



ab210074 SIRT5 Activity Assay Kit (Fluorometric) 4 

GENERAL INFORMATION

4. STORAGE AND STABILITY 
Store Developer and Recombinant SIRT5 at -80°C and all other 
components below -20°C immediately upon receipt. Do not expose 
reagents to excessive light. Kit has a storage time of 1 year from 
receipt. 
Refer to list of materials supplied for storage conditions of individual 
components. Observe the storage conditions for individual prepared 
components in the Materials Supplied section.
Aliquot components in working volumes before storing at the 
recommended temperature. 

5. LIMITATIONS
 Assay kit intended for research use only. Not for use in diagnostic 

procedures.

 Do not use kit or components if it has exceeded the expiration date 
on the kit labels.

 Do not mix or substitute reagents or materials from other kit lots or 
vendors. Kits are QC tested as a set of components and 
performance cannot be guaranteed if utilized separately or 
substituted.
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6. MATERIALS SUPPLIED 
Item Amount Storage 

Condition 
(Before 

Preparation) 

Storage 
Condition 

(After 
Preparation) 

SIRT5 Assay Buffer 2x 1 mL -20°C -20°C
Fluoro-Substrate Peptide 
(0.1 mM)

500 µL -20°C -20°C

Fluoro-Deacetylated Peptide 
(0.1 mM)

100 µL -20°C -20°C

NAD (8 mM) 500 µL -20°C -20°C
Developer 500 µL -80°C -80°C
Recombinant SIRT5 500 µL -80°C -80°C
Stop Solution 2x 1 mL -20°C -20°C

7. MATERIALS REQUIRED, NOT SUPPLIED 
These materials are not included in the kit, but will be required to 
successfully perform this assay:

 Microplate for fluorometer

 Microplate reading fluorometer capable of excitation in the range 
480-500 nm and detection of emitted light in the range 520-540 nm.

 Pipettes and pipette tips.

 Orbital shaker

 Deionized water 

 Reagent reservoirs

 Control compound(s)
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8. TECHNICAL HINTS 
 This kit is sold based on number of tests. A ‘test’ simply refers 

to a single assay well. The number of wells that contain sample, 
control or standard will vary by product. Review the protocol 
completely to confirm this kit meets your requirements. Please 
contact our Technical Support staff with any questions.

 Selected components in this kit are supplied in surplus amount to 
account for additional dilutions, evaporation, or instrumentation 
settings where higher volumes are required. They should be 
disposed of in accordance with established safety procedures.

 Avoid foaming or bubbles when mixing or reconstituting 
components.

 Avoid cross contamination of samples or reagents by changing tips 
between sample, standard and reagent additions.

 Ensure all reagents and solutions are at the appropriate temperature 
before starting the assay
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9. REAGENT PREPARATION 
 Briefly centrifuge small vials at low speed prior to opening 

9.1. SIRT5 Assay Buffer 
Ready to use. Thaw on ice.

9.2. Fluoro-Substrate Peptide (0.1 mM)

Ready to use. Thaw at RT.

9.3. Fluoro-Deacetylated Peptide (0.1 mM)

Ready to use. Thaw at RT.

9.4. NAD (8 mM)

Ready to use. Thaw on ice.

9.5. Developer

Ready to use. Thaw on ice.

9.6. Recombinant SIRT5

Ready to use. Thaw on ice.

9.7. Stop Solution

Ready to use. Thaw on ice.

10.SAMPLE PREPARATION 
General Sample Information 

 We recommend performing several dilutions of your sample to 
ensure the readings are within the standard value range. 

 It is important to avoid the addition of protease and peptidase 
inhibitors during SIRT5 purification, as these will interfere with the 
assay. 
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11.ASSAY PROCEDURE 
 Equilibrate all materials and prepared reagents to correct 

temperature prior to use.
 We recommended to assay all standards, controls and samples 

in duplicate.
 Prepare all reagents, working standards, and samples as 

directed in the previous sections.

11.1. Method for Measurement of SIRT5 Activity

11.1.1. Reaction mixture for measurement of SIRT5 activity
Assay reagents No Enzyme

Control
Assay (µL)

Positive
Control

Assay (µL)

No NAD 
Control

Assay (µL)
Distilled water 25 25 30

SIRT5 Assay Buffer 5 5 5
Fluoro-Substrate Peptide 5 5 5

NAD 5 5 N/A
Developer 5 5 5

Enzyme Sample N/A N/A 5
Buffer of Enzyme Sample 5 N/A N/A

Recombinant SIRT5 N/A 5 N/A
Total Volume of the mixture 50 50 50

11.1.2. Following table 11.1.1 in duplicate, add distilled water, 
SIRT5 Assay Buffer, Fluoro-Substrate Peptide and NAD to 
microtiter plate wells. 

11.1.3. Add Developer to each well of the microtiter plate and mix 
well. 

11.1.4. Initiate reactions by adding 5 µL of your enzyme sample or 
the buffer of enzyme sample or Recombinant SIRT5 to each 
well and mixing thoroughly at room temperature.
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11.1.5. Read fluorescence intensity for 30 to 60 minutes at 1 to 
2 minute intervals using the microtiter plate fluorometer with 
excitation at 480-500 nm and emission at 520-540 nm. 
Measure and calculate the rate of reaction while the reaction 
velocity remains constant.

11.2. Alternate Method for Measurement of SIRT5 Activity

11.2.1. Follow procedure described above from steps 11.1.1 to 
11.1.4. 

11.2.2. While the reaction rate is kept constant, add 20 µL of Stop 
Solution to each well at appropriate time to stop the reaction, 
and measure the fluorescence intensity in a microplate 
fluorescence reader capable of excitation at a wavelength in 
the range 480-500 nm and detection of emitted light in the 
range 520-540 nm.

NOTE 1: During the time in which SIRT5 reaction rate is 
maintained, the difference in fluorescence intensity between 
enzyme sample assay and no enzyme control assay indicates the 
SIRT5 activity of your enzyme sample
NOTE 2: Although the recommended volume of enzyme sample 
or buffer of enzyme sample or Recombinant SIRT5 added is 5 µL 
in Table 11.1.1 a volume up to 20 µL may be used by reducing the 
volume of distilled water so that the final reaction volume is 50 µL.
NOTE 3: If enzyme samples contain a protease or peptidase that 
is able to break down Fluoro-Substrate Peptide, resulting in an 
increase of fluorescence intensity in the no NAD control assay, 
the SIRT5 activity in the samples cannot be evaluated correctly.
NOTE 4: If enzyme samples contain inhibitors for 
protease/peptidase, precise SIRT5 enzyme activity cannot be 
measured. Since protease/peptidase inhibitors used in standard 
protein purification methods strongly inhibit the peptidase activity 
in the development reaction, please avoid using any 
protease/peptidase inhibitors during the process of protein 
purification.
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NOTE 5: If enzyme samples have an inhibitory effect on the 
peptidase in the development reaction, the final fluorescence 
intensity will not increase. Please use Fluoro-Deacetylated 
Peptide instead of Fluoro-Substrate peptide, and conduct a 
control experiment.

11.3. Method for Inhibitor/Activator Screening

11.3.1. Reaction mixture for inhibitor/activator screening:
Assay reagents Solvent

Control
Assay 
(µL)

Control 
Compound
Assay (µL)

No 
Enzyme
Control
Assay 
(µL)

Development
Control

Assay (µL)

Distilled water 20 20 25 30

SIRT5 Assay Buffer 5 5 5 5
Fluoro-Substrate 
Peptide

5 5 5 N/A

Fluoro-Deacetylated 
Peptide N/A N/A N/A 5

NAD 5 5 5 N/A

Test Compound N/A N/A N/A 5
Solvent of Test 
Compound

5 N/A 5 N/A

Control Compound 
(not provided) N/A 5 N/A N/A

Developer 5 5 5 5
Recombinant SIRT5
(or Enzyme Sample) 5 5 N/A N/A

Total Volume of the 
mixture

50 50 50 50

11.3.2. Following table11.3.1 in duplicate, add distilled water, SIRT5 
Assay Buffer, Fluoro-Substrate Peptide or Fluoro-
Deacetylated Peptide and NAD to microtiter plate wells. 

11.3.3. Add the test compound or the solvent in which the test 
compound is dissolved or the control compound (not 
provided). 
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11.3.4. Add Developer to each well of the microtiter plate and mix 
well.

11.3.5. Initiate reactions by adding 5 µL of Recombinant SIRT5 or 
your enzyme sample to each well and mixing thoroughly at 
room temperature.

11.3.6. Read fluorescence intensity for 30 to 60 minutes at 1 to 
2 minute intervals using microtiter plate fluorometer with 
excitation at 480-500 nm and emission at 520-540 nm. 
Measure and calculate the rate of reaction while the reaction 
velocity remains constant.

11.4. Alternate Method for Inhibitor/Activator Screening

11.4.1. Follow procedure described above from steps 11.3.1 to 
11.3.5. 

11.4.2. While the reaction rate is kept constant, add 20 µL of Stop 
Solution to each well at appropriate time to stop the reaction, 
and measure the fluorescence intensity in a microplate 
fluorescence reader capable of excitation at a wavelength in 
the range 480-500 nm and detection of emitted light in the 
range 520-540 nm.

NOTE 1: During the time in which SIRT5 reaction rate is 
maintained, the difference in the fluorescence intensity between 
the solvent control assay and the no enzyme control assay 
indicates the SIRT5 activity.

NOTE 2: In order to estimate the active or inhibitory effect of the 
test compounds on SIRT5 activity correctly, it is necessary to 
conduct the control experiment of the solvent control assay at 
least once for every experiment and the control compound assay 
at least once for the first experiment, in addition to the test 
compound assay as indicated in the table11.3.1 When the test 
compounds cause an active or inhibitory effect on SIRT5 activity, 
the increase in fluorescence intensity is either greater or less than 
that observed for the solvent control assay.
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NOTE 3: The efficacy of the test compounds on SIRT5 activity is 
the difference in the fluorescence intensity between [the test 
compound assay minus the no enzyme control assay] and [the 
solvent control assay minus the no enzyme control assay].
NOTE 4: If the test compounds have an inhibitory effect on 
proteases/peptidases, with the result that no increase or only a 
small increase in fluorescence intensity is observed in 
development control assay, the effect on SIRT5 activity cannot be 
evaluated correctly.
NOTE 5: Although the above table recommend the addition of 5 
µL of the test compound or the solvent of test compound or the 
control compound (not provided), the concentration and the 
volume of the reagents in the reaction mixture can be driven by 
the concentration of test compounds. For example, since the final 
reaction volume of reaction is 50 µL, it is possible to add 10 µL of 
the test compound or the solvent of test compound or the control 
compound (not provided) by reducing the volume of distilled water 
added so that the final reaction volume is 50 µL.
NOTE 6: Although the table above recommends the addition of 
5 µL of Recombinant SIRT5 or your enzyme sample, up to 20 µL 
may be added by reducing the volume of distilled water so that the 
final reaction volume is 50 µL.
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12.TYPICAL DATA
TYPICAL STANDARD CURVE – Data provided for demonstration 
purposes only. A new standard curve must be generated for each 
assay performed

Fig.1 Time course of substrate deacetylation by Recombinant SIRT5
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Fig.2 NAD dependency of Recombinant SIRT5 activity

Fig.3 Effect of compounds on Recombinant SIRT5 activity
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13.QUICK ASSAY PROCEDURE
NOTE: This procedure is provided as a quick reference for experienced 
users. Follow the detailed procedure when performing the assay for the 
first time.

 Prepare controls and get equipment ready.

 Prepare samples (find optimal dilutions to fit standard curve 
readings).

Reaction mixture for measurement of SIRT5 activity:
Assay reagents Enzyme

Control
Assay (µL)

No Enzyme
Control

Assay (µL)

Positive
Control

Assay (µL)

No NAD 
Control

Assay (µL)
Distilled water 25 25 25 30
SIRT5 Assay 
Buffer

5 5 5 5

Fluoro-Substrate 
Peptide

5 5 5 5

NAD 5 5 5 N/A
Developer 5 5 5 5
Enzyme Sample N/A N/A N/A 5
Buffer of 
Enzyme Sample

5 5 N/A N/A

Recombinant 
SIRT5

N/A N/A 5 N/A

Total Volume of 
the mixture

50 50 50 50
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13.1. Method for measurement of SIRT5 activity

13.1.1. Add distilled water, SIRT5 Assay Buffer, Fluoro-Substrate 
Peptide and NAD to microtiter plate wells. 

13.1.2. Add Developer to each well of the microtiter plate and mix.

13.1.3. Add 5 µL of enzyme sample or the buffer of enzyme sample 
or Recombinant SIRT5 to each well and mixing at RT.

13.1.4. Read the fluorescence intensity for 30 to 60 minutes at 1 to 
2 minute intervals using a microtiter plate fluorometer with 
excitation at 480-500 nm and emission at 520-540 nm. 
Measure and calculate the rate of reaction while the reaction 
velocity remains constant.
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Reaction mixture for inhibitor/activator screening
Assay 

reagents
Solvent
Control
Assay 
(µL)

Solvent
Control
Assay 
(µL)

Control 
Compound
Assay (µL)

No 
Enzyme
Control
Assay 
(µL)

Development
Control

Assay (µL)

Distilled water 20 20 20 25 30
SIRT5 Assay 
Buffer

5 5 5 5 5

Fluoro-
Substrate 
Peptide

5 5 5 5 N/A

Fluoro-
Deacetylated 
Peptide

N/A N/A N/A N/A 5

NAD 5 5 5 5 N/A
Test 
Compound

5 N/A N/A N/A 5

Solvent of Test 
Compound

N/A 5 N/A 5 N/A

Control 
Compound 
(not provided)

N/A N/A 5 N/A N/A

Developer 5 5 5 5 5
Recombinant 
SIRT5 (or 
Enzyme 
Sample)

5 5 5 N/A N/A

Total Volume 
of the mixture

50 50 50 50 50
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13.2. Method for Inhibitor/Activator Screening

13.2.1. Add distilled water, SIRT5 Assay Buffer, Fluoro-Substrate 
Peptide or Fluoro-Deacetylated Peptide and NAD to microtiter 
plate wells. 

13.2.2. Add test compound or solvent of test compound or control 
compound (not provided), and Developer to each well of the 
microtiter plate and mix.

13.2.3. Add 5 µL of Recombinant SIRT5 or enzyme sample to each 
well and mix at RT.

13.2.4. Read fluorescence intensity for 30 to 60 minutes at 1 to 
2 minute intervals using microtiter plate fluorometer with 
excitation at 480-500 nm and emission at 520-540 nm. 
Measure and calculate the rate of reaction while the reaction 
velocity remains constant.
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14.TROUBLESHOOTING 
14.1. The final fluorescence intensity will not increase, both when test 

chemicals have an inhibitory effect on SIRT5, and also when there 
is an inhibitory effect on the peptidase.

14.2. If the test reagents themselves emit fluorescence at excitation 
wavelength: 480-500 nm and fluorescence wavelength: 520-
540 nm, the inhibitory effect of the test assay cannot be evaluated 
correctly.

14.3. The Recombinant SIRT5 should be run in duplicate, using the 
protocol described in the Detailed Protocol. Incubation times or 
temperatures significantly different from those specified may give 
erroneous results.

14.4. The reaction curve is nearly a straight line if the kinetics of the 
assay is of the first order. Variations in the protocol can lead to 
non-linearity of the curve, as can assay kinetics that are other 
than first order. For a non-linear curve, point to point or quadratic 
curve fit methods should be used.

14.5. Poor duplicates indicate inaccurate dispensing. If all instructions in 
the Detailed Protocol were followed accurately, such results 
indicate a need for multi-channel pipettor maintenance.
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15.NOTES 



ab210074 SIRT5 Activity Assay Kit (Fluorometric) 21 

RESOURCES 



Discover more at www.abcam.com 22

UK, EU and ROW
Email: technical@abcam.com | Tel: +44-(0)1223-696000

Austria
Email: wissenschaftlicherdienst@abcam.com | Tel: 019-288-259

France
Email: supportscientifique@abcam.com | Tel: 01-46-94-62-96
 
Germany
Email: wissenschaftlicherdienst@abcam.com | Tel: 030-896-779-154
 
Spain
Email: soportecientifico@abcam.com | Tel: 911-146-554
 
Switzerland
Email: technical@abcam.com 
Tel (Deutsch): 0435-016-424 | Tel (Français): 0615-000-530

 

US and Latin America
Email: us.technical@abcam.com | Tel: 888-77-ABCAM (22226)

Canada
Email: ca.technical@abcam.com | Tel: 877-749-8807

 

China and Asia Pacific  
Email: hk.technical@abcam.com | Tel: 108008523689 (中國聯通)
 
Japan
Email: technical@abcam.co.jp | Tel: +81-(0)3-6231-0940 

www.abcam.com | www.abcam.cn | www.abcam.co.jp

  Copyright © 2017 Abcam, All Rights Reserved.  The Abcam logo is a registered trademark.

   All information / detail is correct at time of going to print.


