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Abstract: Sirtuin 5 (SIRT5) belongs to the sirtuin family of protein deacetylases and contributes to tumorigenesis
and migration. However, the underlying molecular mechanism of SIRT5 in hepatocellular carcinoma (HCC) migration
is not fully understood. Here we report that SIRT5 was significantly downregulated in HCC, based on analysis of RNA-
seq data from the liver HCC dataset of The Cancer Genome Atlas (TCGA). In addition, as compared to adjacent non-
tumor tissues, SIRT5 was also significantly downregulated in HCC tissues. In vitro, gain and loss-of-function studies
were performed to evaluate the role of SIRT5 in epithelial-mesenchymal transition (EMT). Knockdown of SIRT5
promoted EMT, as indicated by the upregulation of Snail and downregulation of E-cadherin, whereas overexpression
of SIRT5 decreased Snail and upregulated E-cadherin. Mechanistically, SIRT5 was found to bind to and deacetylate
vimentin at lysine 120. Cell migration was enhanced by overexpression of either wild-type vimentin or acetylation
mimetic vimentin (K120Q), whereas cell migration was inhibited by overexpression of the non-acetylation vimentin
(K120R). Taken together, these findings indicated that downregulated SIRT5-mediated vimentin acetylation may be
involved in the EMT in HCC. Better understanding of SIRT5 may lead to its clinical application as a biomarker for

prognosis of prediction of prognosis, as well as a novel therapeutic target.
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Introduction

Hepatocellular carcinoma (HCC) is the fifth
most common cancer and the third leading
cause of cancer-related death worldwide [1, 2].
Currently, surgical resection and/or liver trans-
plantation are the best options for clinical treat-
ment of HCC, although a high recurrence rate
and poor prognosis is caused by metastasis
[3]. Therefore, there is a critical medical need
to unveil the pathogenesis of HCC that is in-
volved in metastasis.

Sirtuins are class lll histone deacetylases that
have been shown to play important roles in reg-
ulating the life-span of yeast, worms, and flies
[4]. Among them, Sirtuin 5 (SIRT5) has become
a research hotspot because of its unique pro-
tein post-translational modification (PTM) activ-
ities and biological and physiological functions

[5-7]. SIRT5 has been shown to regulate the
urea cycle by deacetylating and activating car-
bamoyl phosphate synthase 1 [8]. It can also
deacetylate FOXO3 to prevent apoptosis of
lung epithelial cells [9]. Furthermore, SIRT5 can
revert endotoxin-tolerance to a pro-inflammato-
ry phenotype in macrophages by activating the
NF-kB pathway [10]. Although aberrant expres-
sion and altered function of SIRT5 have been
found in various cancers [11, 12], its role in
HCC remains largely unknown.

Intermediate filaments (IFs) are major compo-
nents of the cytoskeleton in eukaryotic cells
[13]. Vimentin, a type lll IF, is one of the most
conserved and abundant proteins in the IF pro-
tein family. Vimentin expression in tumor cells
has been recognized as a hallmark of epithelial-
mesenchymal transition (EMT), and is associ-
ated with cell invasion and poor prognosis [14,
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15]. Meng et al. reported that vimentin was
involved in the process of EMT in HCC [16]
and that its down-regulation inhibits EMT [17].
Similar to other IFs, vimentin undergoes vari-
ous functionally important PTMs, such as ph-
osphorylation, glycosylation, sumoylation, and
ADP ribosylation to perform its functions [18].
Vimentin can be phosphorylated by Akt1 to pro-
mote tumor metastasis [19], and sumoylation
of vimentin upon PIAS3 stimulation inhibits
glioma cell migration [20]. However, whether
other modifications of vimentin, such as acety-
lation, are involved in HCC EMT process in HCC
remains unclear. Therefore, this study aimed to
explore the role of SIRT5 and vimentin acetyla-
tion in HCC.

Materials and methods
Cell lines

THLE-3 (immortalized human liver cell line)
and SNU449 (HCC cell line) cells were ob-
tained from the American Type Culture Colle-
ction (ATCC, Manassas, VA, USA). HCC cell lines
HepG2 and BEL-7402 were obtained from the
Cell Bank of the Chinese Academy of Sciences
(Shanghai, China). THLE-3 cells were cultured
using a BEGM Bullet Kit (#CC3170, Lonza,
Allendale, NJ, USA), according to manufactur-
er’'s instructions. SNU449 cells were cultured
in RPMI 1640 supplemented with 10% fetal
bovine serum (GIBCO, Invitrogen Inc., Carlsbad,
CA, USA). HepG2 and BEL-7402 cells were cul-
tured in Dulbecco’s modified Eagle’s medium
(DMEM) supplemented with 10% fetal bovine
serum (GIBCO, Invitrogen Inc., Carlsbad, CA,
USA).

Hepatocellular carcinoma samples

A total of 19 HCC samples and correspond-
ing non-tumor tissues were collected, among
which four pairs of samples were collected
from the First Affiliated Hospital of Shantou
University (Guangdong, China) and 15 pairs
from the Shengjing hospital of China Medical
University (Liaoning, China). All patients provid-
ed written informed consent and the study was
approved by the Committee for Ethical Review
of Research involving Human Subjects at the
First Affiliated Hospital of Shantou University.
The mRNA-Seq data of 423 HCC samples was
obtained from The Cancer Genome Atlas (TCGA)
(https://cancergenome.nih.gov/publications/
publicationguidelines).
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RNA interference

Cells were transfected with 30 nM siRNA using
Lipofectamine RNAIMAX (#13778150, Invitro-
gen Inc., Carlsbad, CA, USA), according to the
manufacturer’s instructions. The cells were
harvested for further analysis 48 h after tra-
nsfection. The sequences of the siRNAs used
in this study were as follows. Vimentin: 5’-GA-
GUCAAACGAGUACCGGAdTdT-3’, (Ribobio Co.,
Guangzhou, China). SIRT5: 5-CAGCAUCCCAG-
UUGAGAAAdTAT-3’; non-targeting (Scramble):
5-UUCUCCGAACGUGUCACGUATAT-3" (#SASI_
Hs01_00108263, Sigma, St Louis, MO, USA).

Plasmid constructs and transfection

The cDNAs encoding human SIRT5 (NM_012-
241) or vimentin (NM_003380) were construct-
ed by Genechem Co., Ltd. (Shanghai, China)
and cloned into GV141 or GV366 eukaryotic
expression vectors, respectively. Point mutants
were generated using the Mut Express Il Fast
Mutagenesis kit V2 (Vazyme, Nanjing, China),
according to the manufacturer’s instructions.
Successful mutation was confirmed by DNA
sequencing. The plasmid encoding SIRT5 mu-
tant H158Y was generated using the following
primers: H158Y forward: 5’ CTGGAGATCTATGG-
TAGCTTATTTAAAACTCGATGTACCTCTTGTGTG-
G3’; reverse: 5’ TAAGCTACCATAGATCTCCAGAAG-
GTTCTTGGTGCCAGCCTTG3'. The plasmid enco-
ding the vimentin mutant K120Q was generat-
ed using the following primers: K120Q forward:
5’ TACATCGACCAGGTGCGCTTCCTGGAGCAGC-
AGAATAAGATCCTG3’; K120Q reverse: 5'GAAG-
CGCACCTGGTCGATGTAGTTGGCGAAGCGGTCA-
TTCAGCTC3'. The plasmid encoding the vimen-
tin mutant K120R was generated using the fol-
lowing primers: K120R forward: 5 TACATC-
GACCGGGTGCGCTTCCTGGAGCAGCAGAATAA-
GAT3’; K120R reverse: 5’ GAAGCGCACCCGGT-
CGATGTAGTTGGCGAAGCGGTCATT3'. Candidate
plasmids were transiently transfected into cells
using FUGENE HD (#E2311, Promega, Madison,
WI, USA) according to the manufacturer’s ins-
tructions. After transfection, the cells were har-
vested at the indicated time points and sub-
jected to further analysis.

Cell migration assays

Cell migration was assessed by a transwell
assay. Briefly, HCC cells were transfected with
the indicated siRNAs or plasmids; 48 h after
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transfection, the cells were treated with mito-
mycin C (10 mg/ml) for 4 h [21]. Next, 6 x 10*
cells were seeded in the upper chamber in 100
ul serum-free medium, while medium contain-
ing 10% FBS in the lower chamber served as
chemoattractant. The SNU449 and 7402 cells
were incubated for another 24 h, whereas
HepG2 cells were incubated for another 48 h.
The migrated cells were fixed in 4% paraformal-
dehyde and stained with 0.1% crystal violet
(Beyotime, Shanghai, China). Photographs were
taken using an inverted microscope at 200 x
magnification. Migrated cells were scored using
images from five random fields.

Wound healing assay

HCC cells were seeded in six-well plates and
transfected with indicated siRNA or plasmids.
When the cells reached confluence, they were
treated with 10 mg/ml mitomycin C for four
hours [21], followed by wounding using a sterile
plastic pipette. Then, the cells were washed
twice with PBS to remove cellular debris. Final-
ly, the wounded monolayer was subsequently
maintained in conditioned media (CM) supple-
mented with 1% FBS for 24-48 h. Photographs
were taken with a phase contrast microscope.

Western blot

Tissue and cell lysates were extracted using
RIPA buffer supplemented with 1% protease
inhibitor cocktail (Millipore, USA). Protein con-
centration was determined with a BCA protein
assay kit (Beyotime, Shanghai, China). Equal
amounts of protein were electrophoresed on
10% SDS-PAGE and transferred to a nitrocellu-
lose membrane (Millipore, USA). The membra-
ne was incubated overnight at 4°C with SIRT5
(#8779, Cell Signaling, Danvers, MA, USA),
E-cadherin (#14472, Cell Signaling, Danvers,
MA, USA), SNAIL (#3879, Cell Signaling, Dan-
vers, MA, USA), acetylated-lysine (#9681, Cell
Signaling, Danvers, MA, USA), vimentin (#PA5-
27231, Thermo Fisher Scientific, Waltham, MA,
USA), or B-actin (#A1978 Sigma, St Louis, MO,
USA) antibodies. Then, the membrane was in-
cubated with the corresponding horseradish
peroxidase-conjugated secondary antibody for
2 h at room temperature. Protein bands were
developed on X-ray film. The intensity of bands
was determined using Imagel 2X software
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(National Institutes of Health, Bethesda, MD,
USA). B-Actin was used as a loading control.

Immunofluorescence

The cells were grown on gelatin-coated cover-
slips and fixed with 4% paraformaldehyde. The
cells were permeabilized with PBS containing
0.1% Triton-X 100 and blocked with PBS con-
taining 5% bovine serum albumin, followed by
an overnight incubation with primary antibody
targeting SIRT5 (#sc-271635, Santa Cruz Bio-
technology, Santa Cruz, CA, USA) at 4°C. The
next day, cells were washed with PBS and incu-
bated with FITC-conjugated anti-mouse sec-
ondary antibody (#F2761, Thermo Fisher Scien-
tific, Waltham, MA, USA) at room temperature
for 1 h. Subsequently, the cells were washed
three times with PBS and treated with primary
antibody targeting vimentin (#PA5-27231, Ther-
mo Fisher Scientific, Waltham, MA, USA) at 4°C
overnight, followed by a 1-h incubation with
Cy3-conjugated anti-rabbit secondary antibody
(#C2306, Sigma, St Louis, MO, USA) at room
temperature. Slides were mounted using anti-
fade reagent containing 4’,6-diamidino-2-phe-
nylindole (DAPI) (#536939, Thermo Fisher Sci-
entific, Waltham, MA, USA) and imaged using a
Zeiss confocal microscope. Images were ana-
lyzed by Zeiss LSM software.

Immunoprecipitation assay

Protein extraction and quantification were simi-
lar to western blot. A total of 500 pg of lysate
was adjusted to a final volume of 1 ml with PBS.
Then, 5 pyg of the SIRTS (#730109, Thermo
Fisher Scientific, Waltham, MA, USA) or vimen-
tin (#A5-27231, Thermo Fisher Scientific, Wal-
tham, MA, USA) antibody, or corresponding IgG
was added to the lysate and incubated at 4°C
for 8 h. Next, 40 pl of protein A/G PLUS-agarose
(#sc2336, Santa Cruz Biotechnology, Santa
Cruz, CA, USA) was added to each sample and
the samples were kept on a rotator at 4°C over-
night. The samples were then centrifuged at
500 g for 5 min at 4°C. Pellets were washed
four times with PBS and then resuspended in
20 pl of loading buffer. Samples were subject-
ed to electrophoresis on an 8% SDS-polyacry-
lamide gel and immunoblotted with appropri-
ate antibodies against SIRT5 (#8779, Cell Sig-
naling, Danvers, MA, USA) and vimentin (#PA5-
27231, Thermo Fisher Scientific, Waltham, MA,
USA).
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Figure 1. Decreased expression of SIRT5 in HCC tumor tissues. A. SIRTS
mRNA expression was downregulated in HCC tumor tissues (n = 374) as
compared to the adjacent non-tumor tissues (n = 50). Results were calculat-
ed using the LIHC dataset from TCGA. B. Representative western blot images
of SIRT5 in 19 paired HCC tumor tissues and adjacent non-tumor tissues
are shown. C. Relative protein expression levels of SIRT5 in 19 paired HCC
tumor tissues, as determined by densitometry. D, E. mMRNA and protein levels
of SIRT5 in one immortalized liver cell line (THLE-3) and three HCC cell lines
were quantified by gPCR and western blot, respectively. Data are expressed

expressed as the means *
standard deviation of at lea-
st three independent experi-
ments. Differences between
two groups were analyzed by
the independent samples t-
test. Comparisons among gr-
oups were carried out using
one-way ANOVA. P < 0.05 was
considered to be statistically
significant.

Results

SIRT5 is downregulated in hu-
man HCC tumor tissues

RNAseq data of 423 HCC
patients were obtained from
the TCGA liver hepatocellular
carcinoma (LIHC) dataset. We
analyzed the data and com-
pared the expression of SIRT5
in 374 tumors with that in 50
adjacent non-tumor tissues
(NT). As shown in Figure 1A,
SIRT5 was significantly down-
regulated in HCC tissues (P <
0.001). Similarly, western blot
results of 19 HCC tumor tis-
sues and their paired adja-

as the mean + standard deviation.

LC/MS-MS

SNU449 cells were transfected with siRNA tar-
geting SIRT5 or scrambled siRNA. After 48 h of
transfection, cells were harvested and extract-
ed as described above. Soluble fractions were
subjected to immunoprecipitation. Then, 40 pl
of Protein A/G PLUS-Agarose was added and
incubated for another 12 h at 4°C. The protein
complex-containing beads were washed four
times with PBS, then proteins were eluted,
boiled in loading buffer (containing 1% SDS),
and resolved by SDS/PAGE. Coomassie blue
staining was used to visualize the protein
bands. Protein bands were excised from the
gel, fully trypsinized, and analyzed by reverse-
phase LC/MS/MS (service provided by PTM
BioLabs, Inc., China). The MS/MS data were
processed by Proteome Discoverer 1.3.

Statistical analysis
All statistical analyses were performed using

SPSS 19.0 (IBM, Armonk, NY, USA). Results are
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cent NT tissues indicated that

the protein levels of SIRT5
were also significantly decreased in HCC (P =
0.012) (Figure 1B, 1C). Next, the expression of
SIRTS in three HCC cell lines and one immor-
talized liver cell line was tested by RT-PCR and
western blot (Figure 1D, 1E). The results show-
ed that SIRT5 was downregulated in the three
HCC cell lines compared with THLE-3 cells. BEL-
7402 cells, which had the lowest expression
level of SIRT5, were used for SIRT5 overexpres-
sion experiments, while SNU449 and HepG2
cells, which had relatively high levels of SIRT5,
were used for SIRT5 silencing studies.

SIRT5 inhibits HCC cell migration

Given that SIRT5 was downregulated in HCC,
we next examined its biological functions in
cells. Expression of SIRT5 was knocked down
or overexpressed in candidate cells (Figure
2A, 2D). Transwell and wound healing assays
showed that silencing SIRT5 increased the
migratory ability of SNU449 and HepG2 cells
(Figure 2B, 2C). In contrast, ectopic expression
of SIRTS in BEL-7402 cells decreased their

Am J Cancer Res 2018;8(12):2453-2466
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Figure 2. SIRT5 inhibits HCC cell motility. (A) Validation of SIRT5 knockdown in SNU449 and HepG2 cells by immunoblots. Representative pictures of the transwell
migration assay in SIRT5-silenced liver cancer SNU449 and HepG2 cells (B) and SIRT5-overexpressing BEL-7402 cells (E). Cell number was determined using five
randomly captured fields. Migration was normalized to control. Scale bar, 100 um. Wound healing assay in SIRT5-silenced SNU449 and HepG2 cells (C) and SIRT5-
overexpressing BEL-7402 cells (F). Scale bar, 100 um. (D) Validation of SIRT5-overexpression in BEL-7402 cells by immunoblots. Data are shown as the mean +
standard deviation. *P < 0.05, **P < 0.01.
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Figure 3. SIRT5 induces partial EMT. A. Upregulated Snail and downregulated E-cadherin and vimentin were ob-
served in SIRT5-silenced SNU449 cells as compared to the control cells by western blot. B. Upregulated Snail, and
downregulated E-cadherin and vimentin were observed in SIRT5-silenced HepG2 cells as compared to the control
cells by western blot. C. Upregulated E-cadherin and vimentin, and downregulated Snail were observed in SIRT5-
overexpressing BEL-7402 cells as compared to the control cells by western blot. *P < 0.05, **P < 0.01.

migratory ability as compared to the cells trans-
fected with empty vector (EV) (Figure 2E, 2F).
Therefore, these findings indicated that SIRT5
inhibited HCC migration. Metastasis is known
to be closely related to EMT. Therefore, we also
examined the expression of EMT-related pro-
teins [22]. As shown in Figure 3A, 3B, silencing
SIRT5 decreased the expression of E-cadherin
in SNU449 and HepG2 cells, while the expres-
sion of SNAIL was increased. Conversely, the
expression of E-cadherin was increased, while
SNAIL was decreased upon SIRT5 overexpres-
sion in BEL-7402 cells (Figure 3C). However, the
expression of vimentin was not affected by
SIRT5 (Figure 3A-C). These findings suggest
that SIRT5 is involved in the migration of HCC
cells.

Vimentin is acetylated at lysine 120 and in-
volved in SIRT5-mediated HCC migration in
SNU449 cells

Several proteins have been shown to undergo

various functionally important PTMs in SIRT5-
KO liver tissue and mouse embryonic fibroblast
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cells (MEFs). Previous reports suggested that
vimentin could be acetylated [18, 23]. Since
SIRT5 has deacetylase activity, it was specu-
lated that vimentin acetylation may be regulat-
ed by SIRT5. Since SIRT5 deacetylates its do-
wnstream proteins, we next sought to explore
if vimentin acetylation contributed to SIRT5
function [7]. The localization of SIRT5 and vi-
mentin was detected by immunofluorescence.
As shown in Figure 4A, 4B, SIRT5 and vimentin
were co-localized in the cytoplasm of SNU449
and BEL-7402 cells. Furthermore, immunopre-
cipitation was performed to validate this phe-
nomenon. The results show that SIRT5 co-pre-
cipitated with vimentin in HCC cells (Figure 4C,
4D). Taken together, these results indicate that
SIRTS interacts with vimentin in HCC cells.

Next, we examined the acetylation level of vi-
mentin in HCC cells. As indicated in Figure 4E,
acetylated-vimentin levels were substantially
increased in SIRT5-silenced cells. Then, we de-
termined the precise residue that was deace-
tylated by SIRT5, using mass spectrometry to
identify the acetylated sites. Vimentin was puri-

Am J Cancer Res 2018;8(12):2453-2466
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Figure 4. SIRT5 interacts with vimentin. A. SNU449 cells were im-
munostained with anti-SIRT5 and anti-vimentin antibodies, and
imaged by confocal microscopy. B. BEL-7402 cells were immunos-
tained with anti-SIRT5 and anti-vimentin antibodies, and imaged
by confocal microscopy. C. Immunoprecipitation of endogenous
SIRT5 with anti-vimentin antibodies in SNU449 cells. D. Immuno-
precipitation of endogenous vimentin with anti-SIRT5 antibodies in
BEL-7402 cells. E. SNU449 cells were transfected with scrambled
or SIRT5 siRNA. Whole cell extracts were prepared and analyzed by
immunoblotting with anti-sirt5 antibody. Whole cell extracts were
analyzed by immunoprecipitation with anti-vimentin antibody fol-
lowed by immunoblotting with anti-acetyl-lysine and anti-vimentin.

fied from SNU449 cells (Figure 5A). Compared
to the negative control, the acetylation levels
of vimentin at lysine 120 (K120) was increased
in SIRT5-silenced SUN449 cells (Figure 5B-F).
Taken together, these results demonstrate that
vimentin may be a substrate for SIRTS, which
deacetylates vimentin at K120.

Lysine acetylation functions by generating a
site for specific recognition by cellular factors
or by neutralizing positive charges. Lysine-to-
arginine (K/R) substitution prevents acetyla-
tion, but maintains the same positive charge,
thus mimicking the non-acetylated form of the
original protein. In contrast, lysine-to-glutamine
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(K/Q) substitution mimics a constitutively acet-
ylated form of the original protein by neutraliz-
ing the positive charge [24, 25]. Hence, HA-tag-
ged vimentin (K120R) and HA-tagged vimentin
(K120Q) were generated. The results revealed
that both wild-type and K120Q vimentin trans-
fection individually promoted cell migration, but
K120R vimentin decreased cell migration (Fig-
ure 6A). To further determine if SIRT5 was invol-
ved in the invasion of HCC, a Flag-tagged SIRT5
mutant (H158Y) was generated. Ectopically ex-
pressed wild-type SIRT5, but not catalytically
impaired mutant SIRT5 (H158Y), was able to
revert the enhanced migration of resuting from
etopic overexpression of wild-type vimentin in

Am J Cancer Res 2018;8(12):2453-2466
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1 51 101 151 20 %1 301 81 o 451 88
. 1 1 21 3 11 51 61 n 81 9
NSTRSVSSSS YRGMFCGPGT ASRPSSSRSY VITSTRTYSL GSALRPSTSR SL L QDSVDFSLAD AINTEFRNTR
100 A A
TNEKVELQEL NORFANYIDK VRFLEQONKI LLAELEQUKG QGKSRLCOLY EERMRELRRQ VDQLTNDKAR AE DIMRLAEKIQ

200
NTLOSFRODV DNASLARLDL ERKVESLQEE IAFLKKLHEE TIQILQAQIQ EQHVQIDVDV SKPDLTAALR DVRQQYESVA AKNLOEAREW YKSKFADLSE
301 RenmALR QAXQESTEYR RQVOSLTCEV DALKCTNESL ERQMAEMEEN FAVEAANYQD TICRLQDEIQ MMKEEMARHL REYQOLLNVK MALDIEIATY

401 RALLEGEESR ISLPLPNFSS LNLRETNLDS LPLVDTHSKR TLLIKTVETR DOOVINETSQ HEDDLE

Figure 5. SIRT5 deacetylates vimentin at Lys120. (A) Proteins were immunoprecipitated with anti-vimentin antibody from total lysates of SNU449 cells transfected
with scrambled or SIRT5 siRNA. Then, the proteins were fractionated by 10% SDS-PAGE and stained with Coomassie brilliant blue. (B-D) The MS/MS spectra showing
the identification of K120ac in vimentin. The b and y ions indicate peptide backbone fragment ions, which contain the N and C termini, respectively. (E, F) Acetylated
lysine residues of vimentin identified from MS/MS data are denoted by the letter (A).
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7402 cells. Similarly, ectopically expressed wild-
type SIRT5 had no effect on the migration of
ectopically expressing vimentin-K120R 7402
cells (Figure 6B, 6C). These data suggest that
vimentin K120 acetylation is likely responsible
for the increase in HCC cell migration following
SIRT5 knockdown.

Discussion

This study showed that SIRT5 expression was
decreased in HCC tumor tissues as compared
to NT hepatic tissues, and acetylation of vimen-
tin at K120 may be the key modulator for this
process. This is the first report on vimentin as a
candidate protein for SIRT5 in HCC.

EMT is thought to be an important mechanism
contributing to the migration and metastasis of
epithelial-derived cancers [26, 27]. In the pres-
ent study, SIRT5 is shown to suppress EMT in
HCC, by inducing Snail downregulation and E-
cadherin upregulation. Furthermore, the expre-
ssion of SIRTS is low in HCC cells, which was
consistent with a previous study [28]. However,
the role of SIRT5 in cancer cells remains con-
troversial. For instance, SIRT5 plays a tumor
suppressive role in gastric cancer [29], but has
been found to be an oncogene in other cancer
types [30-33]. This study showed that SIRT5
expression is decreased in HCC tumor tissues,
as compared to adjacent hepatic tissues, and
acetylation of vimentin at K120 may play a key
role in the effects of SIRTS5. This is the first
report on vimentin as a candidate protein for
SIRT5.

In the present study, a direct physical interac-
tion was demonstrated between SIRTS and
vimentin. PMTs of vimentin have been shown
to play a role in various cancer cells, but the
impact of SIRT5 on vimentin remains unknown.
Our LC/MS/MS analysis revealed that vimen-
tin acetylated at K120. Overexpression of the
vimentin (K120R) mutant in SNU449 cells re-
duces migration. This finding is consistent with
previous research that links the acetylation of
cytoskeletal proteins to cancer cell migration
[34]. Additionally, this is the first report to show
that vimentin is a downstream target of SIRT5,
and its acetylation plays vital roles in HCC
migration. However, further studies are needed
to validate the role of vimentin acetylation in
other cancer types.

2464

In summary, this study suggests that SIRT5 is
downregulated in HCC. Vimentin deacetylation
at K120 by SIRT5 is involved in HCC metasta-
sis. Further investigations are warranted to ex-
plore the interaction between SIRT5 and vimen-
tin in other cancer cells.
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