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Due to different functions of Sirtuin 2 (SIRT2) in many biological and cellular processes, it has been 
speculated that SIRT2 can be a good therapeutic target for cancers and other diseases like inflammation 
and neurodegenerative disorders. But there are several conflicting reports regarding the selectivity and 
specificity of SIRT2 as a target for drugs. Target validation studies are important for establishing and 
developing novel therapies against cancer. SIRT2 as a therapeutic target in cancer has not been 
established. Thus, potent and specific inhibitors for SIRT2 are necessary for not only elucidating SIRT2 
functions but also for target validation against diseases including cancer. Unfortunately, few of their 
structural information are available and the procedure to optimize structure based selective inhibitors of 
SIRT2 remains mostly indefinable.  
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INTRODUCTION 

Sirtuins are a family of nicotinamide adenine 
dinucleotide (NAD)-dependent lysine 
deacetylases which has an accomplished 
biological and physiological role in different 
cellular processes such as metabolism, 
transcription, and DNA repair. This family contains 
seven Sirtuins which exhibit different subcellular 
localization, activity and function. SIRT2 is 
primarily a cytosolic protein that has involved in 
various cellular processes including gene 
transcription, genome stability and the cell cycle 
(Donmez and Outeiro, 2013). Moreover, SIRT2 is 
greatly associated in different form of diseases 

including cancer. SIRT2, which is one of the 
class III family of histone deacetylases (HDACs) 
has gained much attention in scientific research 
due to its diverse physiological and 
pathophysiological roles in metabolism, aging, 
neurological disorders and other different kinds of 
diseases including cancer (Shah et al.2016) 

SIRT2 is an important deacetylase of various 
kinds of histone and non-histone proteins 

including α-tubulin. Many functions that are 
achieved by SIRT2 is its ability to deacylate 
different types of proteins which includes histones, 
various transcription factors and enzymes that are 
involved in metabolism. SIRT2 mainly localizes in 
cytoplasm but it shuttles between the nucleus and 
the cytoplasm. Its role in the nucleus is that it acts 
as a H4K16 deacetylase and is involved in the cell 
cycle. In order to identify the physiological and 
pathological roles of SIRT2, more comprehensive 
investigative studies are required (Shah, 2016; 
Jing et al. 2016; Nakagawa and Guarente, 2011). 

Role of SIRT2 in cancer 
SIRT2, which is functionally similar to other 

HDACs, has been associated in different forms of 
cancer e.g. Breast cancer. Several studies have 
highlighted the tumor suppressor and oncogenic 
roles of SIRT2 (Shah et al. 2016) . Genetic 
studies on mice revealed that by knocking out 
(KO) the SIRT2 gene showed an increased tumor 
occurrence.  
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Table 1: Sirtuins, the mammalian class III family of HDACs, their cellular location and function. 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
On the other hand, several studies have also 

shown that SIRT2 has tumor articulating activities. 
As compared to other Sirtuins there is a 
contradictory data regarding the role of SIRT2 in 
cancer cell progression and carcinogenesis (Park 
et al. 2012) . As a potential tumor suppressor 
protein, the deacetylation of SIRT2 inhibits the 
normal function of p53 thus recommending that 
inhibition of SIRT2 may play a vital role in 
anticancer therapy (Hoffmann et al. 2014). 
Another study reported an up-regulation in the 
activity of SIRT2 in hepatocellular carcinoma and 
breast cancer (Xie, Jung and Nam, 2011). As p53, 
p300, α-tubulin, eIF5a, cortactin and histones H3 
and H4 are the substrates of SIRT2, so 
presumably SIRT2 may be involved in different 
cellular processes (Maxwell et al. 2011). These 
recent studies seriously elevated the likelihood 
that SIRT2 may lead to a modification in the 
number of chromosomes and stimulate cancer 
development by inactivating mitotic stress. SIRT2 
has been associated with the regulation of 
metabolism as it is involved in deacetylation and 
stabilization of phosphoenolpyruvate 
carboxykinase (PEPCK1), resulting in linking 
SIRT2 with type 2 diabetes (Kim et al. 2011).  
Different studies revealed the role of SIRT2 as a 
tumor suppressor protein. It has been reported 
that downregulation of SIRT2 in gliomas, plays a 
role in maintaining genome integrity by 
discharging severely-damaged cells from mitotic 
arrest and thus driving the cells to apoptosis. 
Furthermore, one study reported that SIRT2 
inhibition with low concentration of Tenovin-6 
suppressed proliferation of pediatric sarcoma 

cells. Further intensive studies and research is 
needed in order to understand the precise role of 
SIRT2 in various cancer cell progression, aging, 
metabolism and other forms of diseases (Ma et 
al.2014; Rumpf et al. 2015; Yang et al. 2013). 

SIRT2 inhibitors in cancer therapy 
Only few SIRT2 inhibitors have been identified 

as anti-cancer drugs but majority of them lack the 
selectivity for SIRT2 with other Sirtuins in its 
family. SIRT2 inhibition has also got attention due 
to its role in age-related disorders including 
neurological diseases and cancer. There are 
some available SIRT2 inhibitors that have been 
tested for its anti-cancer activities (Table 2) (Shah, 
2016). 

SIRT2 inhibitors have been specially 
developed against neurodegenerative disorders 
such as Parkinson’s, Huntington’s and 
Alzheimer’s diseases (Chopra et al. 2012). 
Progressive research has been going on to 
develop such inhibitors against SIRT2 that have 
high specificity and selectivity with strong IC50 
values. The modest effectiveness and specificity 
of current SIRT2 inhibitors is not adequate to draw 
any assumption about its ability to inhibit SIRT2. 
So, to say SIRT2 inhibitors are useful anti-cancer 
agents is still a question that need to be answered 
(Shah, 2016). Therefore, comprehensive studies 
and screening is required to identify such 
inhibitors of SIRT2 . Recent research using SIRT2 
inhibitors against breast cancer cells (MCF7) have 
shown that SIRT2 inhibition has an anti-breast 
cancer activity.   

 
 

 
 
 

Sirtuins Location Activity Biological effects 

SIRT1 Nucleus Deacetylase Metabolism, stress 

SIRT2 Cytosol Deacetylase Cell cycle, lipid synthesis 

SIRT3 Mitochondria Deacetylase 
Thermogenesis, 
 ATP Production 

SIRT4 Mitochondria ADP ribosyl transferase 
Insulin secretion, 

 metabolism 

SIRT5 Mitochondria 
Deacetylase, 

Desuccinylase, Demalonylase 
Urea cycle, metabolism 

SIRT6 Nucleus 
ADP ribosyl transferase, 

Deacetylase 

Metabolism, DNA repair, 
 longevity, 

 chromosome stability 

SIRT7 Nucleus Deacetylase 
rDNA transcription,  

ER stress 
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Table 2: Known SIRT2 inhibitors, their structure, and target and IC50 values 
 

Compound Structure Target IC50 values 

Tenovin 1 

 

SIRT1 and 2 21 and 10 μM 

Tenovin 6 

 

SIRT1, 2 and 3 21, 10 and 67 μM 

Salermide 

 

SIRT1 and 2 76 and 45 μM 

Sirtinol 
 

 

SIRT1 and 2 131 and 57.7 μM 

 
The compound induces the acetylation level 

of eukaryotic translation initiation factor 5A 
(eIF5A), a known SIRT2 substrate and reduced 
cell proliferation of MCF7 cells by degrading c-
Myc oncoprotein. The compound inhibits cancer 
cell migration by possibly increasing acetylation of 
cortactin which is an actin-binding protein 
responsible for cancer cell invasion and 
metastasis. This study implies that the compound 
is highly selective and can be a potential 
therapeutic candidate against breast cancers by 
inhibiting SIRT2. These studies suggest that 
SIRT2 may be a promising target in breast cancer 
therapy (Shah et al. 2016; Ito et al. 2015).  

CONCLUSION 
The modest effectiveness and specificity of 
current SIRT2 inhibitors is not adequate to draw 
any final conclusion about its ability to inhibit 
SIRT2 in treating cancer. So, to say SIRT2 
inhibitors are useful anti-cancer agents is still a 
question that needs to be answered. Therefore, 
comprehensive studies, screening and Clinical 
Trials are required to identify such inhibitors of 
SIRT2 as anticancer agents. Potent and selective 
inhibitors of SIRT2 with the possibility of treating 
human cancer needs more comprehensive 
research. 
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