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WE: BRI SIRT6 78— CHE M (DEN) #3/NR B KPR MIEA . i LLHC Huh7-sint6 4 i
Huh7-GFP 4ififa, & HUE 7%, 43400 £ ( CCK-8 ) LAl i3 323 SIRTG St -6 4 M AR S ME A s . TR Wi /MR
1 TgSIRT6 /A 1 L, Western blot 745 TgSIRT6 /N RIFAEZL LU SIRT6 3355 73 BB 15 H & il R Iom ik &
Bt ik SIRT6 HEFEF (TgSIRT6 ) /R 20 H (it 14 2, WEPE 6 H) F1 CS7BL6/J BFAE RS (W) /R 18 H (it 12
HHEE 6 F0) SHBFFExt 4, #4 /N4 k TgSIRT6-DEN 41 16 H (K 10 H, Mtk 6 ) \Wi-DEN 20 14 H (it 8 3,
£ 6 H) TgSIRT6 Xf IREH 4 H (HEPE) 1 Wi xf B2 4 H (BEE) . TeSIRT6-DEN £ Hl Wi-DEN £ /)y BUIE JE8 1 5 DEN
25 mg - kg ™' ; TgSIRT6 X AL Wt i AR AL /) BRI s i S AR TR) 70 (A R /K o 45 24 )5 48 JI SME Jid 1132 b 5845 41 /1N
R, U INE , RS IR 0, /DN B, B A T i A8 454, 7 MO T 14 RN BSCEE , A7 I T 2 SR ARG - 4
o, R MIEEFREE 4 K, Huh-SIRT6 4044 5 3 B i &K T Huh-GFP 4fiJfi(P <0.05) . Wt /NUFT TgSIRT6 /MR,
JFNEZH 28 SIRT6 (1) 3235 F 43 Wk 0. 247 £0. 055 Fi 1. 178 £0. 037, TeSIRT6 /N Bk 2H 28 v SIRT6 ()i &5 T
Wt /N (P <0.05) , TgSIRT6 X HRATFN W X HRAT /)N FRUHHIE A A WS 2 1 5 TgSIRTO-DEN 2 i B FHME BR 1 B0 44 43
Bk 80% (8/10) Fl 33% (2/6) , Wt-DEN 41k 5LRIME B B0 %4051k 100% (8/8) F1 83% (5/6) 3 TeSIRT6-DEN 4
Tofe LRI B 98 508 B e R R AR 34/NF Wi-DEN 41 (P <0.05) . HE Qe 25 oK, M b IR e . 4548 T
AN SIRT6 it X5 FE ] DEN 75 4 A 0 o8 i T8 Al o

KW IR ; FE B A& 5 SIRT6 ; 7% B[R /N
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Effect of SIRT6 on spontaneous hepatocellular carcinoma induced by diethyl nitrosamine in mice
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Abstract: Objective To explore the effect of SIRT6 on spontaneous hepatocellular carcinoma induced by diethyl
nitrosamine( DEN) in mice. Methods The Huh7-sirt6 cells and Huh7-GFP cells were cultured conventionally,cell count kit
was used to detect the effect of overexpression of SIRT6 on the proliferation of hepatocellular carcinoma cells in vitro. One wild
type (WT) mice and One TgSIRT6 mice were selected and the expression of hSIRT6-HA in the liver of mice was detected by
Western blot. Twenty-one 15 days old mice ( male 14 ,female 6) of transgenic gene of SIRT6 overexpression in whole body ( Tg-
SIRT6 ) without pathogens and 19 Wt C57BL6/J mice (12 male mice,6 female mice) were selected as the research object. The
mice were divided into TgSIRT6-DEN group (n =16,10 male mice,6 female mice) , Wt-DEN group (n = 14,8 male mice,6
female mice) , TgSIRT6 control group(n =4,all male) and Wt control only four (n =4,all male). Mice in the tgSIRT6-DEN
group and Wt-DEN group were intraperitoneally injected with 25 mg - kg ™' DEN. Mice in the TgSIRT6 control group and Wt
control group were intraperitoneally injected with the same dose of normal saline. The mice was sacrificed by cervical
dislocation at 48 weeks after administration, and the livers were obtained to observe the color, size, texture and presence of

cancerous nodules. The size and the number of liver tumors were recorded. Hematoxylin-eosin staining was used to observe the
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liver tissue. Results On the 4" day of cell culture,the proliferation rate of Huh-sirt6 cells was significantly lower than that of
Huh-GFP cells (P <0.05). The expression levels of SIRT6 in the liver tissues of Wt mice and TgSIRT6 mice were 0. 247 +
0.055 and 1. 178 +£0. 037, respectively, and the expression levels of SIRT6 in the liver tissues of TgSIRT6 mice were higher

than that of Wt mice( P <0.05). No tumor was observed in the liver in the TgSIRT6 control group and Wt control group. The

tumorigenic rate of male and female mice in the TgSIRT6-DEN group were 80% (8/10) and 33% (2/6) ,respectively. The tu-

morigenic rate of male and female mice in Wi-DEN group were 100% (8/8) and 83% (5/6) . The number and maximum diam-
eter of tumor in the tgSIRT6-DEN group in both male and female mice were smaller than those in Wi-DEN group (P <0.05). HE

staining showed that the tumor was hepatocellular carcinoma. Conclusion Overexpression of SIRT6 in hepatocytes can inhibit

the formation of liver tumors induced by DEN.
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JT 40 i 9 ( hepatocellular carcinoma, HCC ) J& 5
MR ) WA R R R R, R 2 U
LI TR ERETARAITFRILY . BA, IFEEL
W BT SE 5 A i B 2, A H R L 9 A
R FHIE KA 1 5r FREARAT AR — A D)
fif ke 1 8] B, — £ FE WP fi % ( diethylnitrosamine,
DEN) & —Fp eS80 sh ¥ i iz i Y Bo 7|, DEN
P o — DA A IE B P g 1) S5 55 3
WIS o Sivtuin JEITER LR BT R K
WL AEWFL S W h A T ARG, 4 D SIRTL
SIRT2 . SIRT3 , SIRT4 , SIRT5 , SIRT6 , SIRT7 , H 43 51l
HA AR B RE R A0 2 7 . SIRT6 S Kt i e
N p& — 4% FF R ( nicotinamide adenine dinudeotide,
NAD ") A B (1 20 28 1 25 SR AL AL , BRS¢ 1
EERHE N H3 iR O Az iR 56 11 LTt
FEPA 3 A X 2H 2R P 8 A TR SR DR g kT
SIRT6 7E DNA &5 8 1= A A1 9 5 S by H & 4%
HEAVEM . WF5EEH , SIRT6 i il Survivin f)5%
AR BB P HE A B 22 2B, EL R S FEF 92 40 Y
R AT T SIRT6 76 30 1A P T 40 i Hh ok
FIREBREAL N HCC 1) & B A WARGE . AW
FENL A AL Y5 & 57 DEN 55 4x B k43 % ik SIRT6
52 3L K (transgenic gene of SIRT6 overexpression in
whole body, TgSIRT6 ) /N L 7= A= BT I A 985, W0 2%
SIRTO 7 JH- 4 0 v ik 2 5 2 73 % JTF98 18 2 A= A7 0 o]
.

1 #RSH%

1.1 #BE.sh¥skiR  AJHE Huh?7 40 R0 3 26
[E ATCC /3], Huh7-sirt6 4 i85 £ 1527 B i 7
TR S e AR 15 H IR T U 0 R AR
TgSIRTO /N fi, 21 H (HEPE 15 H, Mtk 6 H) fi
C57BL6/ ] B = Y (wild type, Wt) /NERL 19 H (1

diethyl nitrosamine ; spontaneous hepatocellular carcinoma; SIRT6 ; transgenic mouse

13 H M6 H) KB 7 ~9 o, BB & BB
Oy AL E R 1A SR OE BRAIE IR 12 h/12 h,
TN 20 ~22 °C, A R EFTOK, Bl kr)shy)
T 4940 B 53R SR S 30 28 sl Yy BRI 48
#HAT o

1.2 FERAFEMEF DEN Iy H K[ Sigma 24 ]
(L5 NO756 ) , - — % H: il 2 44 ( sodium dodecyl
sulphate ,SDS) | 7 B L il fk % ( phenylmethanesulfo-
nyl fluoride ,PMSF) i) B 4= T A4 T 82 ( i) By
AR AL bt A SIRT6 £ o7 [ Hit 14k 1 5 5
Abcam/3 ], S HT A Actinin B 58 [ BT 1A W 5 56 [
Santa Cruz Biotechnology 7y &, 3 f i & L ¥
(horseradish peroxide, HRP) Fric i) L 2 F- 40 % —PT Il
H 2 [E Proteintech 7\ &, filf FR £ 4 % i) B 3
Millipore /%], 4~ Ifil & 1 & [ ( bovine serum albu-
min, BSA) Il F 3 A W RHH A IR R 48 FH g
I35 ( phenylmethanesulfonyl fluoride , PMSF ) | — s ik
& ( bicinchoninic acid, BCA ) & [ ¥ J& ] %8 .57
o 3 B Ak 2% % 56 ( enhanced chemiluminescence
ECL) 180 & B 28 2 KRAEWIEORWTSE T 5 24 H L Uk
FEG T35 15 Bio-Rad 24 W], Fe IEAE W B i K EERH
3], R B D HL(5424R) 1 T Eppendorf 37
1.3 gpasEss KR 293T 4 ke dfa e 4n i &
Huh7-sit6 £ jifd bk Al Huh7-GFP 41 i #k M 350 B
W, ST RIBOA 37 °C R 7K 1 i v ek 2 S 412 2 il
fl, 7 2 fh AL J5 % gl B o A B0 L, F IR
1500 r - min "' B0 2 min, 7 PPRRRIRSE 25,
AT 100 mg - L' GEEE 2 100 U - L 95 & RZ A
RT3 B0 10% JIG 25 MLV 1Y oA 3 2R 40 e ol BB
IREEFRIE 1 37 °C 5 IR 2K 5% CO, 1Y T 1
JeRit I 24 ~48 h,

1.4 it 7 & ( Cell count kit 8, CCK-8) 1
sz 3% SIRTG % AT A B R SMETE R0 A
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Huh7-sirt6 41 Jifd f1 Huh7-GFP 41 ffi 4% FR 45 L 3. 5 x
10° R FpF 96 LR, FEFP AN A% 5 DAL AR
1 ~4 K, B KA T o (] 58 4857 fif 35 57 0k 100 L,
FFIMA 10 wL 19 CCK-8 1A ; B bR AR Il 450 nm %
AL AR FE AR, WO BE (R B , 3R T 240 1S 7 e
R

1.5 Western blot ;%% TgSIRT6 /)R BT A 26 27
i SIRT6 B3Rk VEHUTLSIRTO /)Nl Al Wi /N4 1
HSHE AR FE , TC TR 2540 T b i)/ B, R
JFREA A, T -80 CLRAE, H THALE A
PRI o IGE 8 e ] 47 1) L 2R, I AR 3 %k
1% PMSF (100 mmol - L") RFHAM4 1% & 1 B
) 77 FH 5T 5 43 % 0. 2% SDS, Fe 431 ) & T UK b 4%
Mo 53 BIAREBUNRIFIEZ 412 100 mg, 7K 5&1F T
HYLPIRERFEIY 213K )5 ,4 C 12 000 1+ min ™' B0
15 min, B EIHWR . SR BCA 5 vk B2 e i) &
D Pr P2 O 2H 2R VU B . At TR R 2 ), o
AR SL UM [R) BT i 2087 1 EP 45 R B R £ 2% o
VA& ( phosphate buffered solution, PBS) #} & % A [A]
WL TERE S P A 174 HEARKE 5 x loading
buffer, 52 % 1R 21 J5 & T & J& ¥+, 100 C 722 1
5 min, ARGEFFRLNAE S SIRT6 H H 77 K/, BT
TS A5 Y SDS -2 P s Bt Mg B ¢ W i R B 38 i 44+
WA 1 h,4 CHRIR—PUNE LR, ER_IIEE
1 h, ECL &% s f 5. —$i SIRT6 i B 4L
1:1000,NZ—$C Actinin FE BT £ 3 000, —
Pt HRP FRic iYL =EH %2 1 HRP AR 59 1 - 90
B, AR B 9 1 2 5000, i Tmage J 24347
A K A

1.6 FYHEASRIE ¥/ N TeSIRT6-DEN
2016 HL(HEPE 10 H #EE 6 H)  Wi-DEN 4 14 H
(Bt 8 Mt 6 1) [TgSIRT6 X HEAL 4 H (i)
W XFHE 4L 4 W (IfEPE) . TeSIRT6-DEN 4 I
Wt-DEN 2H /)N B I8 B v 8% DEN 25 mg - kg ™',
TgSIRTO X} HEZHL Fll Wt X B 21 /) B s 33 559 4[] 55
A FRER K TS 45 T IE R DR AR OK o

L7 /INEAFEMEBEEBERUE S5 48 4,
FUUHE I FIVE AL FE 4 2H/INER, FT 0 I v T RO, 08
SRS RN b S AT TCI AR 4597, e s Ik
IR () RN B

1.8 /INER BT BiE B 988 28 47 95 /K 45-f7 41 ( hematoxylin-
eosin HE) 68 HUF LM R 4147, 40 g - L' 1)
Z W [, 46 B8 QB K, A A3 s SR
e XY R WU D) A, 54T HE Je e, BRUE T
=3

AN 0

1.9 ZitZ4b3E  NH] SPSS 20. 0 AT 4e o

B TR SORI LR + Ao (v £5) 31,2 IR HEAL
KM ¢ kS, P <0.05 N ZEA G

2 #R

2.1 d3R3% SIRT6 X A4 4 B 2k S 38 58 1) 5% )
SER L 1, AU 3R55 1 ~3 K, Huh-SIRT6 4 fify
HEBHAE SIS Huh-GFP 20 ] L #5072 52 o 4t i X
(P>0.05) ; 4SR5 4 K, Huh-SIRT6 21 g1 5E
HJE R T Huh-GFP 4 jifd, 22 5 A Ge it i X
(P<0.05),

#1 Huh-GFP #8ff1f0 Huh-SIRT6 ZA A SMETERE S L

Tab.1 Effects of overexpression of SIRT6 on proliferation

of hepatocellular carcinoma cells in vitro (x%£5)
A 5E

il -

EAR B2 R B3R EXSR
Huh-GFP 5 0.277£0.014 0.428 £0.033 0.604 £0.065 0.777 £0.108
Huh-SIRT6 5 0.271 £0.023 0.418 £0.024 0.564 £0.047 0.656 +0.074
t 0.587 0.681 1.361 2.420
P 0.568 0.509 0.199 0.032

2.2 Wt/hREF0 TgSIRT6 /) 5 AT A 2B 25 b SIRT6
RIFRIE Z5RILE 1, SIRT6 76 ik 21 o 5 34
(I8, FIR T2 PR PE SIRT6 (1) 5 £, Wt /N R
Al TgSIRT6 /N AT LH L SIRT6 (36 35 143 A
0.247 £0.055F11. 178 £0.037, TgSIRT6 /) 5T A
ZHZh SIRT6 By ik & m T W/, 2 R A 51T
FEN(P<0.05),

A B
— % IRT
AR60D - L FISIRT6
-
38 000 — WIRPESIRT6

-.— Actinin

AWt /N B TeSIRT6 /N

1 Wt F0 TgSIRT6 /s 5R BT B 4B 22 th SIRT6 H 3R 3%
( Western blot)

Fig. 1
TgSIRT6 mice ( Western blot)

2.3 2 H/NRATREMBRR/NBE 425)5 48
JE IR W52, TeSIRT6-DEN 45 #l Wi-DEN 2 #: fl JiT
eI R] D22 K K A 41 (8 2) o TgSIRT6 X MR 2]
1 WX BE 2/ BUFFIE b LR . TgSIRT6-DEN
2L SUTIHE B 08 R 23301 80% (8/10) Al 33%
(2/6), Wt-DEN 24 # 5 A1 E B A% 2500 23 23 91
100% (8/8) #11 83% (5/6) , TeSIRT6-DEN 2H I i, Al
W BB JRA 00 e R MR BLAR 35/ T W-DEN 4,
ZEFAGIT (P <0.05) ;W2

Expression of SIRT6 in liver tissues of Wt and
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A Wt-DEN 4 ; B; TgSIRT6-DEN £H ; ik T 48 0 s .

2 TgSIRT6-DEN £8 %0 Wt-DEN £8 /)N B8 BFAE K 45 30
Fig.2 General view of mouse liver in the TgSIRT6-DEN
group and Wt-DEN group

%2 TgSIRT6-DEN £E71 Wt-DEN 48/ 53 AT AR P 51 = F0
MEERZIER

Tab.2 Comparison of the number and diameter of liver

tumors between TgSIRT6-DEN group and Wt-DEN group

(x +s)

217 n i e K Jih9g8 E 4%/ mm
TgSIRT6-DEN 4

TR 10 6.331 £0.122 7.216 +0. 158

I B 6 1.157 £0.462 1.215 £0.316
Wit-DEN 44

T B 8 10.373 +0.312° 11.248 +0.113°

I B 6 3.179 +0.251" 3.209 +0. 174"

1 : 55 TeSIRT6-DEN 4/t fl L #:* P < 0. 05 ; 5 TgSIRT6-DEN £{
WERR L #R P <0.05,
2.4 NMNRIFMBEARS Z5RWKE 3, BT
LA R v ieg 40 A R 50 2 A, il o F o, B
B A% LUK, OF LA BRI, 5 R e R R
HEF SR 3 ~ 4 JZ IR /N R B A 2, AT DLAR >
M SERERERR, &7 o JE4H B

T G AL e TR
i fc MO TRRE SR T ISk Nt ""v
\ Ty

3 /NERBFRERHE HE S 8(10 x20)

Fig.3 HE staining of liver tumors in mice (10 x20)
3 g

JFFgRE A L e B M SR s R IR 9 SR A B
A BB TR 22, X5 H 2 M A DR 38 AT 98 9 7 ek
Yo AFBOR P RS A L IR B A
LTI P Lk 2% 2, A7 SR A TR o ] i 5
B RR . DEN HA B8 1 BT EREVEAE T, HoAE o
BOEW -5 NI AN REAENR 7 AR — 2 YA
P, FEE & 1)/ U o HCC, 55 A 19 % A2
TR AR, 3 TR A Ak B AL A AT

980 FIAIZ S SR T4 RO 4338 5, X HCC
FHERIZWT DL IR R A BTG IT R, e R
HEAE R ANAAE T B T 3L

SIRT6 {4 Sirtuin ZZJ5 W B 51, HA £ LBt
TR A R T AR M A W R B TS 14, IR T
AR Z B T RE . TR R DR A A R R
Ph SR I5E LI SO R A R B MR R T
SIRTO FEHE R ARG I 7 9 S L | 100 il A0 1 e 5
JrEAAE R EEME, X 2 SIRT6 736 i J7 1
Wz wrR R Rz —"

SIRT6 kA& — - LN, HirA an L
J7 TGRS < (1) SIRT6 B2 F) 20 it v, 4 1 it 1o 722
W S8, AN = SRR TG PR AR LR A, 3 S5
FEANMFY Warburg &8 21 5 (2) SIRT6 %f DNA
BRI B 1 CUP A £ LB TR,
REME 2Bk CUP 1Y Z k3 AT, S5 CUP, M £ 37 K7
Z4fy DNA 152143062 ;5 (3) SIRT6 it 5 b b 46
37 P Y (0 ST SR 46 A, 22 B2 IX 8, FI3KO 7 45, 1
LTI, AE R SiobL i R E 1 ; (4) SIRT6 RE R A
T B IL[FSE G 5 RAEAHSCH T 1 )5 3 7 X3, i
it 2 2R AL 4LER F, 1) A0 R O N T 3K
B (5) AZm SIRT6 JE K (3 T Y (/K 1919p13. 3
DX 35, KR a0 PR 2L S 7 ) % [ ) % o e
FE IR P P R BOAIE B 19p13. 3 A4 Z i 5 &
RS I IR IR A B R G A D B
KANFI %7 BE 5 % B, 5 B 22 B/ RO B, SIRT6
SR R RN IR ATIE R 11.7% , 37 16 SR 1)
J&h SIRT6 J:[H A L& Mg . [l A %
W5 R, SIRTO L DA 76 il i g . Sl bR 20 i g v 2258
B, FeoR SIRT6 J R & — AN 18 7 1 i 88 412 ik P
T DL RS A S R W, LN TR R 4 41
SIRT6 ik AN[] , FLrT 75 e & A | o i v 3t 22 ol
ARV, SR 0 F AR B/ B A 1
E— DR ASEA TS . SR H T C T SIRT6 7R iE
T VR AR A 41, KB4 58 A [R) SIRT6 ] A
KA IR BV F L TRt A AR GBI 9T 2 9 , 1 e
FH 3 VG Ath 75 X5 B IR 8 B B R AT IR 9T I, AE
SIRT6 1 [A] B, 7] AR K FEAIG CAPAN-1 41 Jifd 7
W] SIRT6 A B0 i vl fgdk, [’ I3 SIRT6 76
AR By B0 D IR B0 PR B T RE LA AR
[ f S RE , IR T B — R ART T

AWFFE T 7E Hub 20 i 3635 SIRTG, 46 1]
SIRT6 X JITJi 40 M AR AN B RE 1 S, 205 R W
SIRTG6 i 2 ik 1] BH {5 A6 A 1A &M T 9 40 i 1 24 K 3
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. ARSI KRB, 78 DEN BJi%7E T, TgSIRT6 5246
ZH/INBURT Wt SIEB6 20 /) BRI 2% 187 29 T WL 22 R KR
FI45, BIFFRE PR 5 it TeSIRT6 X B 4L A Wt X HE
2N Hh R SR B b3 . 5 Wi-DEN 2[4,
TgSIRT6-DEN 2 /|~ SR Ik i 983 119 & 2 SR B ALK, Jiodg
BOm RN A R, AR A BKF Bt —2
BSE T SIRT6 ELA7 41 il AT 20 ffd ek 3 & 2B 4B L (R
HAHLH R IATRARS, F— 0T B HR
SIRTG e 00 il JFF AUk Jif 96 & A= 9 A ML A, A 5% AH 26
{5530 % SR PR, Sk ISR TR YT SR AL A

5% UK.
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