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Abstract: As a post-translational modification, protein acetylation plays an important role in the regulation
of apoptosis, mitochondriopoiesis, lipid metabolism and cellular stress response.  The imbalance of acetylation
and deacetylation has been blamed for the tumorigenesis and malignant progression, which is gradually considered
as a promising therapeutic target. Mammalian sirtuins, a NAD" dependent class I1| HDACS, are closely related
to the development of aging, tumor, diabetes, obesity and neurodegenerative diseases. To provide a theoretical
basis for the development of new anti-tumor drugs and the treatment of malignant tumors, this paper is prepared
to focus on the irreplaceable role of sirtuinsin tumor evolution: maintaining genomic stability, regulating energy
metabolism, and facilitating tumor cells stemness. The modulator and pathways of sirtuins family and the
research progress of agonists and inhibitors are also reviewed. The functions of SIRT2 in resistance, proliferation
and metastasis have been highlighted.
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S, BS540 Bt 900G B T IR A i A B s
R ST, IR 2 HME LU X YRR T TSk g .
SRR CD133. CD87 &4 ffy T b ic 4 7E it i
HRERIA I N, 5 R i 24 K 70 i B 7% S W R R
YIAE G, (5 H 7S = R 4 1) [ 8 40 B P 1A 2%
FB. tHUtmr W, H AT AH 943 HL T 0 A e bl s
JR PR, X ERR R A MR R e . R R T
IR PEREY =]

Ji R PR AR S R R AR A D R A4 i P ATl 4 25 AL
FREL, LHER, 15 DNA B, B ARG 1B
VA ) 2% W88 A2 2328 T R R T 9T (8L o L f 2 1
FEBmABRL. OB, PRz EH, K
WA R AR R 1 SRS S A S MR ) R A
RIEHIRSE, ZMRET R ST, Wik, WA
T F02H B 1 2 Z TR A I A g 20 M Vi A i) R R
R R AR, v B PR 259 ek DA &
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1 Sirtuins RKEEA

| A OB — M R AE M, BiHYE DNA H
Al EABAHEAER . &A R ETE AR e, W
MBI T: . AR A AR M AR 20 B 38
U E 2 T AR S AR TR T e vh 4 R O,

HEQ OB BE (HATS) M4 E A B 2 B b
(HDACs) 7 BIMEALEE T I iR ik 2 (e BE) &
A 2. 846 . Sir (silent information regulator) 3
DAL 7 6 7 T B B R b R B, TR 5 5 o 1 2 KA 5%
1M 4% 52 %0, WAL PRIJEEER sirtuins HFE 2 BN
gt # s,
1.1 Sirtuins £ ¥ ZF 14 R

Sirtuins FPAE 2 NAD KA, BT 111 3%
HDACs, HAZ 0 [X 38 H1 Rossmann 7 & 21 5l I i B
P AL B YLD 7 b sirtuins, SIRT1~SIRT?,
O e AL D e & A AH A . SIRT1. SIRT6 Al
SIRT7 £ B A% E A, SIRT3. SIRT4 1 SIRTS E4HL T
LRIk SIRT2 S8 1745 T 41 p i p ™. SIRT1~
SIRT3 AAKHIE BB EPE, A7 SIRT4~
SIRT7 B IA A 2 55 4 0 LUK I 3 2 2, BR AL i o
Vk; SIRT4 545 ADP-1% 3 5% 8 Wi 1M . Sirtuins
B OTAIE R WD B, sirtuins /K fi# NAD
A NAM, 25 O MRV E D54 2] ADP-12% K
£ O-acetyl-ADP F12: ZBHLII =W . & K&
1 01040 PR S A R Bl s % 1M R
1.2 Sirtuins BAEIRZIER SRR
121 #BHEFBEREM HRANENASREH
FEEURERA, R P AEE S . L R

Table 1 The location and substrates of sirtuins™™®. NF-«B, nuclear factor kappa-light-chain-enhancer of activated B cdls; PGCla,
peroxisome proliferator-activated receptor gamma coactivator 1-alpha; HIFla, hypoxia inducible factor-1; HIF2a, hypoxia inducible
factor-2; CTIP2, chicken ovalbumin upstream promoter transcription factor interacting protein 2; Tat, transactivator; LXR, liver X receptor;
FXR, farnesoid X receptor; eNOS, endothelial nitric oxide synthase; MEF2, myocyte enhancer factor-2; WRN, werner syndrome protein;
NBS1, nijmegen breskage syndrome 1; LKB1, liver kinase B1; hMOF, human ortholog of the Drosophila males-absent-on-the-firs;
AceCS, acetyl-CoA synthase; PARPL, poly (ADP-ribose) polymerase 1; PEPCK1, phosphoenol pyruvate carboxykinase; FOX, forkhead
box protein; Par-3, protease activated receptor 3; CDK9, cyclin-dependent kinase 9; G6PD, glucose-6-phosphate dehydrogenase; PGAM,
phosphoglycerate mutase; ALDH, aldehyde dehydrogenase; HMGCS, 3-hydroxy-3-methylglutaryl CoA synthase; LCAD, long-chain acyl
coenzyme A dehydrogenase; SDH, succinate dehydrogenase; SOD, superoxide dismutase; GDH, glutamate dehydrogenase; PDH, pyruvate
dehydrogenase; Skp2, S-phase kinase associated protein 2; OGG1, 8-oxoguanine-DNA glycosylase 1; Hspl0, heat shock protein 10;
GOT2, glutamate oxal oacetate transaminase 2; MCD, malonyl CoA decarboxylase; PML, peroxiredoxin; VLCAD, very long-chain acyl
coenzyme A dehydrogenase; MCAD, medium-chain acyl-CoA dehydrogenase; TNFa, tumor necrosis factor; GCN, general control
non-repressed protein; KAPL, KRAB-associated protein 1; PAF53, polymerase-associated factor 53; DNA-PK, DNA-dependent protein
kinase; GABPS1, GA binding protein 1

Sirtuin  Localization Substrate Enzymatic activity
SIRT1 Nuclear, cyto- p53, NF-«B, PGCla, HIFla, HIF2a, CTIP2, Tat, p300, LXR, FXR, histone H1, histone H3,  Deacetylation
plasmic histone H4, eNOS, MEF2, Notchl, Ku70, WRN, NBS1, LKB1, hMOF, AceCS1, c-Myc,

androgen receptor, cortactin, PARP1
SIRT2 Nuclear, cyto-  Histone H4, histone H3, tubulin, p300, p65, PEPCK 1, FOXO1, FOXO3A, beta-secretase 1,
plasmic p53, Par-3, CDK9, G6PD, PGAM, HIFla, ALDH1A1, TUG, BubR1
SIRT3 Mitochondrial  AceCS2, HMGCS2, ATP synthase F1, LCAD, SDH, Ku70, SOD2, FOX O3, aconitase 2, GDH, Deacetylation
LKB1, MRPL10, LCAD, cyclophilin D, PDH, ALDH2, Skp2, OGG1, Hsp10, GOT2, MDH
SIRT4 Mitochondrial  GDH, MCD, PDH, Hsp60, stress-70

Deacetylation, demyristoylase

ADP-ribosylation, deacetylation,
lipoamidase

SIRT5 Mitochondrial  Cytochrome, CPS1, SOD1, urate oxidase, PML, VLCAD, Prx-1, HMGCS2, Hsp70, MCAD  Deacetylation, demalonylation,
desuccinylation, deglutarylation
Deacetylation, ADP-ribosylation
Deacetylation

SIRT6 Nuclear
SIRT7 Nuclear

TNFa, histone H3, p70, Kup86, GCN5, KAPL, CtIP, PARPL, GEN1
Histone H3, PAF53, DNA-PK, GABPS1, p53
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L, AR B DNA RGN R 4 (DNA
damage response, DDR) 75 LA 37 e KM, Sirtuins 5
i R 1 R HG A R A Y ) B B e €0 J5 45 4 T Y
EUERMAZR G T S — .

A% N, DNA XUEEWT 2 (double strand break,
DSB) MR, SIRTL Xt p-H2AX £E ST ik
#1 DDR #2671 Rad51. NBS1 fil BRCA1 (breast
cancer susceptibility gene 1) ZE#45 17 s AR BN E
418 I SIRTL (i 2k (170 BUVE A Fk 27 44 40
XX R SR AR ) KR kES, S EORE e (A 5T
H, i ps3T/NE MR A KUY, DSB & il E A [F
JRE4H (homologous recombination HR) F13E &) ¥ &
i %4 (non-homologous end joining, NHEJ) P FH7
XM, Cagnetta 25 8E B SIRT6 43 3@ id % CtIP &
2 281k %€ DNA-PK (DNA-dependent protein
kinase) 4u% LA B FHE E 77 0. BRikZ 4k, sirtuins
FikE O M B 4E R REEEGIEER B (Werner
syndrome protein, WRN) & % 4 5 J K 20 e e 1 1)
YEF . WRN & —FBERT LAFT DNA 54 SUAT LUF1 2 Fi
HEF4 A1 RecQ DNA fEIERE K 1, £ DNA
S A SR gFmbiiz e S d Rk
HHRIZEH. SIRTLEE N K2 2B, 573
RS, REHFBEEL DNA BEM,
SIRT6 ik AR HAF F IE X2 8 1 H3K9 25 LIk A,
H5R T WRN H X0 X 86 X R F, 4R 5 G 0 4 i
FLgEie . SEIGUE B SIRTE il 19/ BN DNA i 55
NI, 4, Zhang PR R B, 1E GoIM i
W, ¥ SIRT2 X4 1 HAK 16 it 2.l fk, JFEB% 2
WEAk o U B 1, A 225 STY B E & 1) SR A A 4
. SIRT7 W& &8 B Hz 23 ZBE A6 30E p53 fit g 10 il
K, DAL, SIRT7 mdbe B AR R DNA 75 P S
AL T B R
122 FIEEEENRE B “Waburg %7 $2H DA
ok, ROk BT, R SRR A S S
A R ) B ELRRAE, MR R A KRS ERA
HEAR P, PR 2 4 DURE B AR 7 AT REAR
W, JF HMR AR AR s . e AERE )R, HETE
fife JrEasm . T sirtuins B R T G 05 R A R
BT RACHS, AT RN B B LK R T N, 5
i g 1 kS AR DR 2,

N AR B g PR & s MR BB T D R A
o R R R A o FERR G g B, i X 324k
(liver X receptor, LXR) 1E A+, ks T
I [ B R 5 e 45 & FR 1 1 (sterol regulatory element-

binding protein 1, SREBP-1c) 15 5Bk, 7L Mgt
VG i Y A AR R R P B AR Y, i SIRTL
REEXT LXR 25 ZWAk IF 3 o L seim v, AT (2 ik
JE iR A B » SIRTL [FIFE B % {8 SREBP-1c 23 L.,
FeARILAZ T M, 0 g 107 R 000 45 B o X P 5 2K 2514,
LXR ot B i, K itk 5L 1 2B K A i 12 281, e
JE R i A7 AR R, i A ) T A B T RO 52 A
(peroxisome proliferators-activated receptors, PPAR)
y eI T AR O R DN ) v, ot P e R R
BEAL, Tian ZPHF5TIE N, PPARy Fikim T %, ¥
FEUH e R A AT . TE S FE A A B R T 4E
SIRTL MR %324 Nl N B 3 T 259
(NCoR1 #1 SMRT) M%ehic, #if|#AEPRE| (caloric
regtriction, CR) &1+ T AR fIE-A7, fEskfigmARis.
i 4h, SIRT2 4 i B ] DLd i Jid 2 9 4k >k 0
FOXO1, 12 FOXO1 5 PPARy 454, #1i| HE 3%
P, AT 32 AR 07 £ 2 270 A g i R 4 A AR g o )
R R A, K R 7 R 1 2 75 5 M 52 2 7 B 4 bt
frp, RAE BEEAL T SR AREE A, CEEREEE A FLE
it TCA TR A E AR I L ATP & 8. SIRTL i
i ¥E PPARa il PGCla iR -4k, X —EFXT T
JHF T %) i DT BR A8 A U L, SR UE P, B SIRTL
N S R AR R, BT SIRTL, HAb sirtuins
SR B L AE KB g 7 IR S A R rp R 4 AR,
un SIRT3 j@ i 25 4 WAk W0 K B IR mEAh B A T
(LCAD) fRtE i FE®, iy SIRTA4 M 77 A= 47 1 1 4%
YER@, EA5— 4212, AMPK 1E 240 4 i g B 4%
&3, 5 SIRTLAHEARR, T2 T — MR g AR
R AT EES . Rz EESH, AMPK B3 NAD I7KF,
[l SIRT1 figfs s AMPK b (1%,

W T o 2 W R R ) R R AR, AR AER
ERER, HAH e i 8RR R A s
AR, AR PO R AL T O TR B AR AR TR A
He iy . WM, SIRTL @it #E PGCla 2 5 Wi i
I HE, PGCla BT 5 IR 35 1 HE B AR [N (0 1B . B
2 4h, SIRT1. SIRT3 1 SIRT6 % RE 1 4% 5 4]
T HIFLa (E M, AT 38 A A IR 08 A 41 1) 2 225
AR, Horh SIRT1 BH#:4E M T HIFla % 2
BEALEY, T SIRT3 I3 it s 8 A Ak 7 AL Bl 2
(superoxide dismutase 2, SOD2) 1 Ji1ids Ji7 714 25 Jik H ik,
] 4% ROS S T HIFLla Fa & 1 134 n=: SIRT6
VUL HIFLo 4fi BEL&E 40 ) 7 sAm sl B e %2 A
TR R o A A IR VR T AL A 5 R
KA. RBEAT 4, SIRTL @i X i iEEEA 2
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(mitochondrial uncoupling proteins 2, UCP2) %% %
5 G A AR SR ATP SIS T RS &
(3w, SIRT3 1 SIRT4 FE g AL TRk, W]
TER T2 AR, it TCA JEMAME L BERRIL
P ATP, It SIRT3 A SIRT4 £ 54 & JE R 5 S
4 15 B 2 B Bk 21 . SIRT2 76 i 1ok 7% b 1 4
FIMABE T, BHRTAA, SIRT2 i i 2 Wik sk
WS W 2 0% I =X 4 TR R #2 16 (phosphoenol pyruvate
carboxykinase, PEPCK) £l M2 74 A i iR i (pyruvate
kinase subtype M2, PKM?2), 7F Hij 2] HE it = [ i fi 3
S S 219037

123 BV RHETEEINEE PR a2 — A
A HERER . 2o, FEEMRASERGE 40
M. WK, MRS S T MRNER. B
R IXHIT FBUT I 52 . HArkt SIRTL fEME T
Y P R AR FIE FE 8N I o SIRT L 7 A 35 40 22 J I
T Al IR . O SR SR RRE s R IE, R
A A0 T AN T BB 14 ik SIRTL A,
T kR EY I OCT4. NANOG. TERT 8 i T %,
2 R BRI R 0 B 2 B AT, K 24 40 ) AR A )
Z N, B9t %K B, SIRTL 7E Nanog® 1 e 4
MRk, HEEE ST, SIRTL KRB, If
WL SOX2 5 BT I fa, 4R T 40 M R E
B BRI 46, SR B, SIRTL 2 5% T wt
SHEM. EALEA (DV) BEIDR Wit 55 WG il
BEARZAE (Frizzled) 15363 FH4l5r, SIRTL LT
Whnt #5477 SFRP1. SFRP2 il DKK1 f3f P, Mifi iE
I A P — A3 Ve AT, Simmons 195 BL7E LR

Positive
T-GFpR tm

— E-cadherin
VAN NNV

Figurel Schematic representation of positive and negative regulation of epithelial-mesenchymal transitions (EMT) by sirtuins.

JEA R, $i SIRTY2 FRK T Frizzled7 & A /KF,
[ 4] T p-8E R A A c-dun 5 FZD7 B3 745 & .
BT RN E 0T AU AE S m B, sirtuins B AR IE
REf® B R F T e 40 B bR 54, W ALDH1AL 2
LN ARG (ALDH) KIRMEZ RO, £2 Fh
I P Hp X TR B S E R IA, T SIRT2 U B8 65 X
ALDH1AL #HT#E 3¢ 5 &1  FLIRIE 41 4, Noteh {5
SR E S SIRT2 4 ALDH1AL 2 2.8k, S8 2
TS o T PRI, {15 R T4 e

b —IE i #4k (epithelial-mesenchymal transitions,
EMT) 7EMIG R B LA KR 12 22 5 78 i FE 38 iie &
FAEH, B5 E SRR R TP 3RS s DI AR 5, R
WIE, sirtuins & [ RENS (L EEBNE] EMT M9,
WE 1R, SIRTL #EHRRE 5 K+ ZEBL 46 5% 2 45
HBEARES T, HHEA H3E OB, FHiE RNA
A LSS &, S8 E-S5 8 (R A i o9,
Xu S8R 9 g BLAE B R o, SIRTL 55 Twist & 12
1k CpG ZEA 1 1 (methyl-CpG binding domain
protein 1, MBD1) #HHAE, MIMUTER E-45%E R . Al
(12, R SIRT2 /N RUIRIA 2T 4 40 . E-45 %6 25 1
FiLW A, 1H SIRT2 35k% EMT B REEH. B
TS EMT BIIE R, sirtuins ZX & HH ) SIRT4
WEPINEA A EEER . BT SIRT4 et
PR B R, T A0 A S e AR, DR,
SIRTA4 g 1A 1% E-A5E K. Bob, thg it stdR
th SIRT1 HAMEAEH, el x Smadd % 21t
1, 3] TGF-4 15 5% A1 EMTY B ik 2 41, Geng
ORI, SIRT6 Ml T I 418 (1 H3K9 % 21k

Negative
AT-GFpR m

—
Glutam inc\

metabglism

Cytoplasm

MMP7
NVANANVANZANVAN/ANANANY

E-cad,

E-cadherin; GSK 38, glycogen synthase kinase-3f; MBD1, methyl-CpG binding domain protein-1; MMP7, metalloproteinase 7; TGF-SR,

transforming growth factor- 8 receptor; p-cat, f-catenin
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A PEAR 3E Snail JE K Rk FF 4| TET-1 (ten eleven
translocation-1) ¥ 5%, 1E45%0E EMT AR LR
HORFEE TR, BONIETT 4 W I AR AT
2 SirtuinsiAEEFEHEXER

wn EATIR, sirtuins S A 7R VR 40 i i R
Hep BAEEEH IS MR kA BB, fEE
VR 1 3 A 7R AR IR AT A — R B DG U 45 X 4
DA LRI 5.
21 FHFKFE

p53 & H it i s AR 1) SIRTLIRYIEE A, A
W, ZEEFEN M EEEN T SRTL EHE3)
T IX 8, P A DR Rl R i
k-1 (hypermethylated in cancer-1, HIC-1) 5 CtBP &
WREEY, 44T IRT BE)TFIX I, Mk s,
JEANM N HIC-1 R S8 SIRTL B, AT 25 4.1
1k p53, fd 4 A4S LA DNA 545 B B i 1554,
Sun 255G 72 0 B, iR AR B F ) A th R
et HIC-UCIBP 454 T SIRTL Jazh 1 [X IR, JEBLAS
kR Spl 4 &, HAzAE AT HIC-1 ) sumo
s Bk, HF SIRT2 B3 7 X84 F ik B
FELRSF HIF-1a Moo, FEBREEAVE 775 5 24
T, HIF-1la m3#ik, BEFRECT SIRT2 & AKF,
TR R % A 1 3 SR R RS

JRAFRR VS 1L 5 (I (AMPK) J& AMP & i ()
22 AR g, /EH T4 PGC-1la £ N I 2 Fh
MR, DAYERFAN M RE 0 AR P AT . B AR
B, KT PGC-1a, 7EFF4IH, AMPK FrE2H0E 2
W SIRT3 9 MRNA 7KEBL 5458 g b > 41
AICAR® . 5l 351, — St R R T
id AMPK 5 5 SIRT3 [ 14 . SIRT5S 1% 3| PGCla
AOAMPK B4, AR, 7E 1% U 0 i
PGC-1a 7} [7] ERRa 1 PPARa {23 SIRTS ()35, i
AMPK 30| T SIRTS (7 mRNA K-FB - H it sk
Z B JZ IR B 5T o
22 HRFEMR

Sirtuins X % 8 A B ¥ Sk JE B M 32 EAR T
microRNA (miRNA), iX & —RKE4) N 23 ML R
AR IS B EE RNA 73T, BefE 454 T H AR mRNA 1)
JUTR X, /S IL P4 ff ok S SO0 PR B . BT
RN, HikiESEH p53 Al@ ik microRNA %
SIRT1, fEiZilik+ p53 MUAEH HE/EH T SRT1
B DR R B 7 X A e R AR I e 8 2
miR-34a [ 3K1%, 75N SIRTL mRNA P& fif (1) 15 0
T, RIEHIERIBE S, ML, SIRT6 52 3

p53-miR-34a [F1#%, 7EMR AN N, p53 B ARFEE T
miR-34a [ 57K, I FE SIRT6 & H /K- #
#I01%4, BT miR-34a. miR-766 f1 miR-122 1 4H 4k
Wil 5 SIRT6 17 7EAR B BY. SIRT7 16 i A B
o JeE H AR S8 1 FH .32 31 miRNASs 745 . miR-34a
M HE HDM4 {23t p53 fIFRiE, Miifeit 7 miR-
125a-5p 1 miR-125-5b [f1%% 5%, #hi] SIRT7 (%2,
[F i SIRT7 g% % miR-34a 3 2T H3K 18 % 2. ft 1k,
HET S ¥ WAL S U T 1 PV 2%, g Pk, LA
p53-miR-34a Jyrfly, K&l 2 Firos 5 R

miR-34a | SIRT7

11l

HDM4 | SIRT6

_L ? SIRT7

SIRT1
) VI ol T
/ 1 P53 |
SIRT2 1
‘ miR-125-5b
miR-125-5p

Figure2 Schematic representation of sirtuins, p53 and miR-34a

23 EEREW

Sirtuins ZJR & B R S A2 1T FOE AR
LR REE . HAl, BRI RN,
4 i A SR PE A R cyclin B/Cdk1 MR 1L SIRTL ()
T530 i1 S540 {7 &, W42 & 1 & i1, Sasaki 2
T T4 HA 1 22 DR R B 10 /0 BRUVE I o 4 44 44 i v 2
P4 SIRTL, ZHfMREIEH G5, MY« T530A Al
S540A WURAZ() SIRTL JGUkL, D= A= B fa i 14 5 4
#il. AL T530 AL c-INK BRIk, 1458 SIRT1
HIAZ AL . INKL 3 M Um0 SIRT BIThAg: 8 tf
HEE H3 1% CBALAE A 2 X ps3 HIfE
Fio INK2 IBER fh S27 FF3E K SIRTL (k52 11054,
SIRT2 KBRS0 FTEPE R B E 4, 5
fii i cyclin B/Cdk1 &2 &1 T SIRT2 1) S368 fi7 i1,
E-Cdk2. A-Cdk2 1 Fl T S331 7 5, #I#i SIRT2 [k
T, T4 AR AN R Y ERK L2 B R ik SIRT2 J5
) 55 3 48 A L 2 2 Ak i Y.
3 Sirtuins N7 & H0H 585

T sirtuins 75 22 Fos FR A B AR S
T, BEAE FL 5 SR AL HI RS PE A R R,
ZIN G BB 7R R ) 790 P S A T R I T AR
SIRT1 5 SIRT2 sl Al 7 e F 4 K 5 &
J, TE I PR 7RI PR R 56 0o R Hp 2 R R 1 24
208N, sz B AR, HoAt sirtuin KRR FAHR NS T
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WA BT ARIE, DU w00 f KT
3.1 Sirtuins BYEENF

TP HR B 1 2 W RGP a0 1 22 7 I L 5K
T3 AL e H B R S O R 0E SIRTL, JF
TEK T W EER (0, Horh 2P RERE S A SIRTL
ETESE 1065 L AR B IR, MR AL
i 77U, i JE B 22 (1 AN 4 T A S M ARG
TEN I R 1T S PR T B, b, SRT2104 S A
PR 118, A TR 7 RS w1 (% 2)lee88. 7071,
3.2 Sirtuins B9HIEIFY

W BRI, AE— S B A RE A AL I . R )
KA KRBT T, sirtuins Kk H (A B3 FE, Rts
R 7R R A AP T 24, K 2 CRAE B sirtuin
7] (% 3)M00 %8 T8 B Y F & ik 45 & 7 s B NAD?
iGN KSR ER, 1 cambinol . AK7.
SirReal2 %1%, Byt 4, selisistat & H AijME—#E A

Table2 Thetableof sirtuins activators

e RBIE 70 1) e e B 0E SIRTL #0370, A TG
IT 7 SE K S 5 100 91,
4 SIRT2 5phyE

SIRT2 " ZAF{E T Z R AHSURZR B b, 78 KM
WUP FFIE JERR B IR S5 R BRAR A B B R R
. FENRFEN, FAEMRIEE. R
DR 20 (1 e e Ve 2, bl L e o b R R B AT R
A R 17 A2 A ek 2 (1) S 1 27 TR e A Sk — 2B
Xof LAk A
41 SIRT2 EMELEHHNEIER

H T SIRT2 A\ 12 ZBEA 8 1 A3 4 histone
H4. o-tublin, pg-catenin. p53. FOXO1. PEPCK1 4,
T I U K R SR A B 1 ) 25 R A T 2 e L AR
SRl AT AT AR, SIRT2 fEiid 2 2.8k
11 CDH1 A1 CDC20, ¥mef15 APCIC 145G, it
BEA 224y 245 72 b APCIC & &0 1935 1%, ANKLE2

Name Structure Target sirtuin Therapeutic group
HO
Piceatannol ™) OH Activates SIRT1, Prostate cancer
HO O W O but also effects on
SIRT3 and SIRT5
OH
OH

Resveratrol " 72 O
HO

=
N | =N
SRT2104[73 7 H3C A\ d
o ™o
N N_J
< /S J NN
NZs
CHy O o cH
1,4-DHP derivative!”® 77 U Je
o o

UBCS039!!

SRT1720!%8

Quercetin!®

Activates SIRT1,
but also effects on
SIRT3 and SIRT5

Breast cancer; ovarian cancer;
cardiovascular diseases
neurodegenerative diseases

Highly specific Huntington’s disease;
synthetic SIRT1 type 2 diabetes;

activator mitochondrial myopathy
Highly specific Cardiovascular diseases;
synthetic SIRT1 convulsant; diabetes, and
activator tuberculosis

Activator for SIRT6;
also activates SIRT5

Synthetic SIRT1
activator, but has
off-target effects

SIRT1 activator

Not mentioned

Organ injury and inflammation
in sepsis; metastatic breast
cancer

Hypertension; breast cancer;
colonic cancer; cervical cancer
diabetes
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Table3 Thetableof sirtuinsinhibitors

Name Structure Target sirtuin Therapeutic group
H
Dt s
| S .
Cambinol™ NH SIRT2 !nh!b! tor; Septic shock
0 SIRT1 inhibitor
C
] io\ A o}
AGK 2% o N=/ HN SIRT2 inhibitor Parkinson’s disease
i
o}
AK-716¢ HN S SIRT2 inhibitor Huntington’s disease;
f o Parkinson’s disease
Br
H N=
SirReal 2!% N, N x Potent SIRT2 inhibitor Not mentioned
N Y \,rK\S’J\N . . .
S 0 with high selectivity
0 over SIRTY, 3,4,5,6
Selisistat!®®! SIRT1 inhibitor Huntington disease
H
N.__.O
Salermide!™ ; H3Cf\© SIRT2 inhibitor; Pancreatic cancer
N SIRT1 inhibitor
OH
N
o s
Tenovin-11% @) I ,@ \{)( SIRT2 inhibitor; Prostate cancer;
ﬁ H SIRT1 inhibitor melanoma

Tenovin-6!%6 81

LC-0296%2

M C2494/8

Cl

o]

(o]
AN}
S._NH

NC HN

N7 %
MH

SIRT2 inhibitor;
SIRT1 inhibitor

SIRT3 inhibitor

Pan-SIRT inhibitor

Uveal melanoma; acute
lymphoblastic leukemia;
gastric cancer

Head and neck cancer

Leukemia

AR K302 1752 SIRT2 2 Z B AL 5 o 2 5 i 48

WL I I o AL, St 4

R 2 () SEIRUE R, R MR A E R AR, SIRT2

EAEXEAER, QAN 40/ R8s o, 435
Py 2 T A ) R T B R I AR BT AR
52 S5 8 B £ 2R b, SIRT2 3654 0] kB8,



+ 1266 *

2452424 Acta Pharmaceutica Sinica 2018, 53 (8): 1259 -1270

EFTi&, SIRT2 fglgiT APCIC ZBEbL/K P, it
WAL, SIRT2 R /N BRIk ri 2 2 T 87 A /)N
R, T LR SIRT2 [ 26 2k 52 I A 43 gt P 486
5 Slug MHELE I BAEHE B, i Refg it
Slug &4 5 BRI, 500 SRR 2 28188,
4.2 SIRT2 5phigm1EE

S L A PR R 0o S A 2 T D 40 ) R AR
WEREIR, s bR 20 B A3 5 PR ) s, 2R 2 Ak R
RAEMERTE . HiRiETH, SIRT2 76 J ke dh &k
BB R H A AR S8 R B, SIRT2 mikRJE, & E
19 F1 15 F 8 M AE 53 A bR &4 Loricrin B3R IA R B,
[FJ 4l bR B CD34 i, ik R 4 5. Du
A5 LOT3 3o 4 25 2 4 B 0 B B AN AR B, A S
i 1 B B 9% (serous ovarian carcinoma, SOC) H7,
SIRT2 [ R FRAK, S B0 M 0 3 — o i
i 4 (cyclin dependent kinase 4, CDK4) #ik T, 48
s 5 Bk . Song 45N it i A% W & Bl KRAS
K147 17 55 0 2 A BB % s . SIRT2 Bk

(] KrasG12D /s i R 4 A KRAS LA KT i,
AR, A A 5 BT R S8 0 o Li B SPE E R

SIRT2 #£ T NF-xB-miR-21 {5 5i# %, {f p65 K310
A7 2 WAk, FHIE p65 454 T miR-21 J& 8 X 15,
AR A S, DT 00 o) b9 6 R o B TR R, Sl ik
F 1 caspase 3 Fll Bax & /K- S 40 IH T
4.3 SIRT2 5pEmZ4

7 R BRI M EEF B2 —, R
H DR 6 40 P T 24 1 £ 7 A T S B0A T SR Y
SEEGUE B, SIRT2 o] LUsE ] MAP S i i i 4
RSG5, SIRT2 Bk S B EH T RTK-RAS/
RAF-MEK-ERK 3 # 1) 24 ¥ 5219, i Xu 219905t 5t
KU, SIRT2 7E S REAHM s (AML) B3 s
ik, MAE HLEO/A i i3k SIRT2 J5, 2252
PEAHCE D (MRPL) /KPR R, et {eit 2 R E
BUEIR R 25 W) —F HE i FF (DNR/Ara-C) FIFRLER, fifi
RARREF T X—ERHM 4 5L ERKL2
KTFHIBAR B DIM O, XERE SIRT2 EAKTS
AML Tt Zj LA J ERKLV/2 155 18 B s PE S EAE G . B
thZ 4h, Bajpe SRR BN, BT B BUAET
bR A K KT 248 (EGFR) 351, {H2 SIRT2
Bl e SECT I MEKL ZBeAb /K88 hn, (2 463%
TG S O, AR R I 2 . R O
#1571 (microtubule inhibitors, MTIs) 42 RE . K5
W7 5 L D ST 1 e R 4 A 22 4 2R R AR R TR YR 9T )
F—BmBETE, T4k, SIRT2 EZG)7 i 25 L]

FIFE R3] T iz 2 0, preds i, SIRT2
WA, A4S 20 R R B 2 AR KT I T, S B
CYLD #fr & #% X, CYLD 5 Bel-3#H HAE M, &
FEHEK T A0 A A, B A R A o R
BV 1k 20 i AE W B B A 1 R AR B DL T, R
GiRERAUE I AT SHEN Gy W IR 2 48 ki A 1%,
Gy AN, A S AR A ) R S I e TR A2 1 5 g e 4
fHe, SIRT2 % O 2257 %440 25 ri B 1 BUubR (1)
K250 £z 55, 520 BubR I FAR, &K 18 VA 22 7 2400
W, P ARG,
44 SIRT2 5B

W T TR T B A AR AR R R T R I 3R R A
A, RS TS0 TR S R, I K8
e T B, U4k, SIRT2 A0 i 8 i 7% J L
HZ WA B S A IR — 5,
SIRT2 3= %238 i 52 v 48 A A U A0 4 i 26 B 5028 3 1
BE % IR B A 1 FE . A IEPTR, 5 IEH 414
YA AL, HCC 4N SIRT2 Fik /K1 &% T,
HAZKF 5 BFEAFERRASAR . HCC g kA it
Ferh, BERRJEEE TR R R AL B 1 (PEPCK1) A2
WEfElE (GLS) Ref i ik 4 2 B A 73 2l e 1 & At
W, TEVFZ AU R A R IA . LIRSS R R
Bl SIRT2 B S0 25 2Bk A6 80 2 J5 15 1 Ak 08 Fa
PEPCK1 Ml GLS &L FI/KF, g2k 2 (1 R FH ot
P56 5 5 W%, 2 HCC ds e M2 it
R A EEEH . Rtk 4b, 7RIS m KRBT
SIRT2 i&fe 2 LB FLIR I = f LDH-A, 340 H i
WEPE, (REEILERA R, Mok FLER COARIE 2 LR
12 28 Vv 39 1 3 B E SR SRR, 0T i R 20 i AR K
S E O g o, SIRT2 75 & F 5SS B (p-Akt)
I 2 BE A AE AL, AT 20 AKt/GSK 3B/8-catenin
5 R AR B IR 1T R 1R 28 A EMTION, AF 5tk B
SIRT6 5 SIRT2 BA W EVEH, W &R IA R 5
B gl i 4, SIRT1 5 SIRT2 e A, 3t
ULBR SIRT1. SIRT2 #WiflfE CRMP2. stathmin.
transglutaminase 2 75 P [ 2 R A% 11 56 2 (A ) 2638009
5 4b, Saxena ZEOUR Y SIRT2 25 WAL IF IE 1) 145
191 W k% FE R B KT (TIAM1) Al Racl-GTP [)i%
PE, BT DVL-TIAM1-Rac #ixt 4l B N5 5 S HA
ST I RIIVER, WS G IRE T bk 8 4 i 13
3. BRI SR
5 R

Sirtuins KRR ATEIEH MORERES FH AR E
BAEYETRE, 532 MRS, E ST
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HEWIERR R, sirtuins 58 % A 95 s U 42 A
AR fih 8 6 97 HE A . AR HDAC # I B4 B, H
2 [7) J& 2= 2 W AL T 14 sirtui ns 3141 751 38 3h 7 AT kb T
FEEM B, RESTF A4S sirtuing 8% (7 5 A 2 )
WOR B B 0 R AT A AL, T {8 A5 R
FH R SR BN A IR /N 43 1 TR0 s B8 iy 1) ik A%
BT RE. HETHF S B AT 2L OBikiE g R
SIRT1, BT SIRT2 5 HERE, Jf H SIRT2 fEA
I b8 2 T4 e OB I IO, AR R 2
BT ST S . AR SIRT2 (R E A, IR AT
A S Thae AL, T s R e T AR+
oy BB L
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