rF [E 40 i 2E ) 2% 24 4] Chinese Journal of Cell Biology 2016, 38(7): 821-828 DOI: 10.11844/cjcb.2016.07.0066

SIRT6EE S 2R 3T 4R B F AL 7548 A BT 22 4 B

YEFEFE T BN
Fiker B B EEE BES A W KB

(TR RER 2R I 099 40 1~ R )2 20 SR 1 S0 00 =5, TR 400016)

HE iZ X8 AR ERAE &R B F6(silent information regulator 6, SIRT6) 3 [F) 5T Bk 4t 4%
RAAL A AN I 038 54 40 B T 09 %h . MEALE 202 % SIRT6-shRNA-SK-Hep-1#7shCont-SK-
Hep-1, 5t 5L A & & 1% 4% K PCR(qRT-PCR)F=Western blotiRISIRT6 I [ 69 KA K-F; HA4 2 45 4 tm
JUENRBA T, FoF BEnAR A 09 £ K, TR F) B B R BB AR E; RARALIF AT
SIRT6. Ki-6789% @ i K-F. #t—% & A qRT-PCRAZ W SIRT6H B 3 B2t T 3# $e.6) o1 8 T 47 4
& 7 (inhibitor of apoptosis proteins, [APs) % 7% &4 3% #f); Western blothe | X% 4l 78 =49 4| & & (X-linked
inhibitor of apoptosis protein gene, XIAP)F= % Ii%. 3 — 55 B2 4% 4% 78 4B (poly ADP-ribose polymerase,
PARP)E & i /K. 2R BT, mAMET IWIKSIRT6 A B 49 SK-Hep-145 % 40, & ; SIRT6-shRNA-
SK-Hep-1£8 4% R 4% 44 /5 1K #2 #= it & 4shCont-SK-Hep- 128 34 &%, 1 (P<0.01); %, % 20 224k 5 & 3L,
SIRT6-shRNA-SK-Hep-1£8Ki-677K-F T 8; JLEKSIRT6 A F T AXIAP mRNAF=& & K-, 5138 /n
PARPE & 64 3T ik, A5 45 R42 7, SIRT6 R B i 3K 7T 4638 i FAXIAPY £ 2 34172 457
(S FAEANT B tm L A K.

K§ER  FafedE; SIRT6; XIAP; #4448, £ K

Effects of SIRT6 Gene Silencing on Human Hepatocellular Carcinoma Cell
Proliferation and Apoptosis in Ectopic Xenograft Nude Mouse Model
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Abstract This study investigated the effects of SIRT6 gene silencing on human hepatocellular carcinoma
cell proliferation and apoptosis in ectopic xenograft nude mouse model. SIRT6-shRNA-SK-Hep-1 and shCont-SK-
Hep-1 stable cell lines were established. The mRNA and protein levels of SIRT6 gene were measured by quantitative
reverse transcription polymerase chain reaction (QRT-PCR) and Western blot, respectively. The stable cell lines were
injected into the subcutaneous of nude mouse and the growth of ectopic xenograft nude mouse were monitored at
regular intervals. The ectopic xenograft nude mouse were stripped out and weighted after injection for 7 weeks. The
protein levels of SIRT6, Ki-67 were detected by immunohistochemical staining. Then, effects of SIRT6 gene silencing

on downstream target molecules inhibitor of apoptosis proteins (IAPs) family were determined by qRT-PCR. The
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protein level of X-linked inhibitor of apoptosis protein gene (XIAP) and poly ADP-ribose polymerase (PARP) were
determined by Western blot. Our results showed that SIRT6-depleted SK-Hep-1 stable cell lines were established
successfully. Both the size and weight of ectopic xenograft nude mouse were lower in SIRT6-shRNA-SK-Hep-1
group than that in shCont-SK-Hep-1 group (P<0.01). The protein level of Ki-67 was down-regulated in SIRT6-

shRNA-SK-Hep-1 group detected by immunohistochemical staining. Knockdown of SIR7T6 gene down-regulated
the mRNA and protein levels of XIAP, and raised the protein cleavage of PARP. These data indicated that SIRT6

gene silencing might inhibit human hepatocellular carcinoma cell proliferation and apoptosis in ectopic xenograft

nude mouse model by down-regulating XIAP protein level.

Keywords

FE I 0E H, B 4N e 9 (hepatocellular carcinoma,
HCC) I A 9 Z Mg FE 2 53 ol A7 s 1 F 5 TR o —,
o DR M IR 11185%~90% M #E AT i 2 I+, HCC
FAT B IR M 858 22 7, K 43 HCC(70%~80%) K& A=
SRl T AR ES I SO it i e B NI L L
Ry B A X, BRI AR SR B 57 7K1 AN Wi fid
e, (HHCC L AR fa v A o H AT, AFFFR
VIBR & 169y HCCHY W T B, (B i e 2 — A i
LRSS, LB RN 220 B R 1) 95,
IR IT BARBCRAN A BAR, GRS R T ARG H 1
M R BN R DRI, i — PR ERHCC R A
RIEIIHUE, - 508 1367 8 A, 6 T4 e A
7RO BAT B2

DUERAT EL 1T A (silent information regulation,
Sirtuins) Z % 42 — R HHINAD 1 & L BEAL B, ASY
AT AL H A 2 Sk, S8 AT AT AR 2 iR ) 2%
LAY, W FL B P Sirtuins KR ILAT 74N B OL, B
SIRTI~SIRT7, AN EE . A RACH . dii
Koo G0 TR AR A T Y A T TR L
YER©S, H AT, Sirtuins 5 % AR 2 1 R # %A T
IR I AR, AR ) 2 12 R 1) o 8 il 3 R A ST
A7 A F6(silent information regulator 6, SIRT6), %
I3 AT T 4l AP ASIRT6H 35540 2 FE 1R 41
J, AHXS 53 7 5 R iA391 kDal', 7 A 2 4 F
I, SIRT6E PR = 00l i 5 JE D 2 i R g vk 32
v JOENEARSS, BT W R AR T A b
Jeh, SIRTGEE DA 1) Ty REBOR 843 2 AATHI L. VF
Z A HLR W, SIRTOHE PR 3d ot 8 45 1 5 Bl (1) 3% 1, A
M2 2 5 IR A BETE AU SR AH DG R %
ORI TS P, S 1T (2 A o b g 1 o A0
AT, SIRT6EE DA AE JH-9 vh A 45 AR T v A 58 420G
Fe o TATHT IR IT K I, SIRT6HE KT PT BR AT LAARE

hepatocellular carcinoma; SIRT6; XIAP; xenograft; growth

TN FE 4 08 T, 5 AR A B ) T i 2 1 (X-
linked inhibitor of apoptosis protein gene, XIAP)[)#
Ko XIAPF& A T4 5 F (inhibitor of apoptosis
proteins, TAPs)Z ik A i 4 172 dsr HARRPE ) FE AL
TR TR I, TAPSZK G 2 A-AE T A 55
W FLBY)5E 2 AP kih, L5 e PR g i b T A%
P B YIRAOG, I AT R Rk V6 97 I IR B X 4 ) 3
To MM R TIR, JEADPH B 2R A B (poly
ADP-ribose polymerase, PARP)#DNA® 11 33, Jf:
XITDNAZEATIZ 5, PARPEI I A S 4 B 03 T AR
o AWEFLERR B ALAE R ALY b3k — BT
BRSIRT6HE KI5 JH-es 40 i A A ()52 ), AP R 3
SR, TS A FHHE B DR R T S OB IR a8 A

1 HRS5A%
1.1 #8

N B 4Nl e & SK-Hep-1% -+ ATCC(American
Type Culture Collection), #f! 1] SIRT612 5 &5 4 T
GeneChemA w] (1 ); shCont/741]: 5'-GCA ACA
AGA TGA AGA GCA CCA A-3'; shSIRT6J¥%1: 5'-
GCT ACG TTG ACG AGG TCA TGA-3'; M4 5 %
(13884-50)14F CaymanA ] ; SIRT6HTA (NB-100-
2522) F-Novus Biologicals 2t ml; XIAPHT /K(#2045)
FIPARPHLIA(#9542)4F-Cell Signaling Technology
2 wl; Ki-67HiR(BS1454) ) T Bioworld 2 vl fo 241
ZUL ARG T Vector A Al 4 BB T HIREEBLR
FE L.
12 HEEREZRRIFERE

245U H FE PP SK-Hep- 141 i, 5x10%/4L, #E#
O AN TR A B (PR e 5 25 e 15 7R 5(0 1,004 2.50.
3.75+ 5.00 umol/L), 24 h/i5 JIn N 07 4 % 57 3, 2948~
72 W T (1) 97 08 B IR A, A M 0 A A I 1)
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FEA, A4 0 40 W 0T (1) e AR e 2 22 TR Ay S I
1B JE (2.50 pmol/L).
1.3 MIETEASIRT6EF BT EMZA

7E6FL X 22 P SK-Hep-141 e, 1x10%/4L, 24 h
Jii F # ik shCont shSIRT6 ) 1295 5 /& YL 40 Jig, 48 h
JE S 572,50 pmol/LIE W 55 38 ik 5 57 Ak B 48 IF %
TR, R NI AN B AT L AP, R am s YA
70%~80% N A5 AR, RS 18], FFUSCAR 40 B A il It
14 HERRFERABEERE

Vg K 8 Ty 1 BSE 4 il R SIRT6-shRNA-SK-
Hep-1#ishCont-SK-Hep-13%5 7& 11, 43 7 B 5x10°41]
Ly AN B BRAR S X B, Rl 5 . S
A R 00 R B R LR AR, O s TR BRURS R RE AR G
ek, 78GR B SR A, B AR R B 7, 125
A A RS ARL IR O R A RRUR o
1.5 qRT-PCRA&MmRNA7ZK

W B P D PRI RS 41 M &R, I A\ Trizol(Invitro-
gen’A H) )ZLAR 40 i, $EH A0 i S RNAJS, 1 FHiScript™
cDNA Synthesis Kit(Bio-Rad 2\ i )il &4 &L RNA
W #E 5% S cDNA, B J5 #E47qRT-PCR, H(1 pL ¢cDNA.

5 uL SYBGreen(Roche A /). i 5 | HIAT N 514
(10 umol/L)#-0.2 pL. 3.6 pL ddH,O, 784378 4) Jr 4
DL R 4544 33 47 qRT-PCR: 94 °C 20 s. 60°C 20 s.
72 °C 15 s, IL35M ¥R Lhp-actin ) N 2, B
AT, LA2 MO H IS R IR ARG 2RI 7K
qRT-PCRE|PIFHI WF# 1,
1.6 Western blot#&il| & B F7k F

AR SR AP 3 B A AR AL SRS, DD B SR
ANEIIP L, INNT mLER 5 2 M RIPA (S PY), &
UK ) AL ZV0F B 25 K L 0 A s A, AR O
116 000 xg2L210 min L L BRI R, J6 B 2
BEPE Hh; FIBCAVEN & 8 A Uk &, B30 pgf
F1 5 ERE, 120 VEEIKL.5 h, 90 VIEEIRH:3.5 h, 5%
Wy P15 h, —Pid °CHE IR I R (SIRT6HT 1A 1:4 000
i B, XIAPHL #£1:2 0004 B, PARPHL £1:2 0007
), %52 A TBST( Tween20)UE IK37K, AE XS5 min,
76 R E 2 h, TBSTYE B3 7K, 45 X5 min,
ECLZ 5.
1.7 REBLNLE

V8 30 B 10 IR A 2RI N 4% %2 5 g vk
A7 18 5 J AT ) Ao B HAESO °Cid 8 JE TN

#1 qRT-PCR3|¥F7F
Table 1 Sequences of qRT-PCR primers

H 3 519151
Target genes Primer sequences
HIAP-1 F: 5"-TGG TCT TCT CCA GGT TCA AA-3'
R: 5'-TGG TCT TCT CCA GGT TCA AA-3'
HIAP-2 F: 5'-CAAATG GTT TCC AAG GTG TG-3'
R: 5'-GGA CAA CAG CTG CTC AAG AA-3'
XIAP F: 5'-GGA GGG CTA ACT GAT TGG AA-3’
R: 5-ATT TGC ACC CTG GAT ACC AT-3'
ML-IAP F: 5'-CCA GCT GTC AGT TCC TGC T-3'
R: 5'-CAG CTG GGA GTG AGT CTC C-3'
Survivin F:5'-CCC TGC CTG GCA GCC CTT TC-3'
R: 5'-CTG GCT CCC AGC CTT CCA-3'
ILP-2 F: 5'-GAA GCC CGG CTC ATT ACT T-3'
R: 5-AGC TCT TGC AAG CTG CTC TT-3'
NAIP F: 5'-CCA GAC AAC AAT GCC ACT TC-3'
R: 5'-AAATGC TCT GTC CGT CCT TT-3'
BRUCE F: 5-GAC ACT GCT CTG CAA ACT CC-3'
R: 5'-AGA GCT GCT GTG CCT CTG TA-3'
f-actin F: 5'-CTC TTC CAG CCT TCC TTC CT-3'
R: 5'-AGC ACT GTG TTG GCG TAC AG-3'
SIRT6 F: 5-GCA GTC TTC CAG TGT GGT GT-3'

R: 5'-CCATGG TCC AGA CTC CGT-3'
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THIRL A5 s HIRIL 45 s, 3L BIK O TG K &
B¥130 s, /K LBFIL30 s, 90%ZF#30 s+ 80% LM%
30 s+ 70% 030 5. AFEK60 sHEAT M /K Ab Ab 2
100 mL 0.3% Triton X-10032{320 min, Bf 5 1xTBSYE
3K, BFIK10 mine fEEE G IMAF &R 1B R
W, RGBS AT PURE K, 20 min/5 7 =R
HHEAT RN BRI v HVE N N100 mL 3%t A Ak
S B U PEBTIR, 10 minf5 H 288K PE2IK, Bk
3 min, 1XTBS# 910 min. 1 Vectorid 71 & i
M35 3R 3 12 by — 4 °CiE 7 (SIRT6: 1:200FF;
Ki-67: 1:100% B; XIAP: 1:50% B¢; PARP: 1:100F
FE); 552 dAHTBSTEIRE 3K, FEK10 min; P
I E 1 h; TBSTE LR IE3IX, #EK10 min; SABCE
I E 1 h; TBSTE IR I3IX, K10 min; DABY
4,2 min; TBST=EHLIZIE3IX, £:K10 min; pAREE
Y2 min/ii, PWKPFYEL0 min, ZME/KIRIE10 min.
T70%L0E 80% LT 90%LWE. To/K LWL TG
K CEENH 53230830 s, KT, 1185323945 s, F55¢
A S R R AT B, AR R .
1.8 Fitoth

KHISPSS 20.0% A-HEAT ZE vt 43 B, PRI IR] L
KT, LAP<0.050 22 5 HAA geit 272 Yo

2 %R
2.1 MIETEASIRT6 R E T TR FA

e £ 97 36 1 (¥ SIRT6-shRN A-SK-Hep-14H iy %,
. FH QRT-PCRAS 3 21l ffd 1 SIRT6 mRNAJK . &5
R, HjshCont-SK-Hep-14H Lk, AR K 70%, %

(A) ” ] shCont

T shsirT6
*

SIRT6 mRNA level

0.2+

0

1.04
0.8+
0.6+
0.4+
T i'

S B G 2 X (P<0.01, E1A). I JT] Western
blotfs I 40 Jfd h SIRT6 £ 11 5T 7K ~F, < BlshSIRT6
L0367 9 40 e SK-Hep- 1 SIRT6 25 14 Jit /K -
(KEI1B), #&75 UT BRSIRT6SE [ 1) £2 52 41l i & SIRT6-
shRNA-SK-Hep- 144 & B 3 o
2.2 IERSIRT6EE 1R R BEE A KA R0

¥ 2 # g I (1 SIRT6-shRNA-SK-Hep-1 71
shCont-SK-Hep-1%& & 40 Jfl 5 73 ) 55 78 v BUs 1 A
BRE R o AR S, 3256 i A e 1 0 s R B A% h e
AR 45 BB, SIRT6-shRNA-SK-Hep- 1 20 # fl#%
FELIRE AR B shCont-SK-Hep-141 /), Z= 7 HLA 4o il2%
BL(P<0.01, [E12). Bl J5 4 41 U2 SR O, B RS AR
MR R A P S 2 I FR . 45 R 7R, SIRT6-shRNA-
SK-Hep-12H #5984 )i & i shCont-SK-Hep- 1 4%, %
S RAGEE L(P<0.01, E13).
23 SEBALUFENTESIRTOE A f5 hhiE 1
IR EYIKi-67F [ RKE

V0 2 1 A A SRS AR TR D e,
FH o9 A 20 2 R AR U 4 U A# TP SIRT6 i
o BT AR EWIKI-6 T B FUTK o 45 SRR IN, DUER
SIRT6K:K 55, SIRT6-shRNA-SK-Hep-141 71 SIRT6 11
Ji 988 A 25 WIKG-67 8 11 5T 7K AP shCont-SK-Hep-141
B (E4); 12— P FE 7R DU BRSIRTE RS DA vl 410461 i Jd
MK
2.4 SEKSIRTOERE T RRRBIEE P XIAPER
Ay ik

h T HE— 5 AR BT ER SIR TG KE R AR B S A7 4%
HELIRE 1) 73 F- WL, AT 1K 38085 R LS R R 78 50

(B)
shCont shSIRT6

A: qQRT-PCREG AL & 41 )i J HH SIRT6 mRNA /KT, *P<0.05; B: Western bloth& Il £ 41 s 2 H SIRT6 25 [1 i /K T
A: the mRNA level of SIRT6 in stable cell lines was determined by gqRT-PCR, *P<0.05; B: the protein level of SIRT6 in stable cell lines was determined by

Western blot.

El1 qRT-PCRFAWestern blot# 2 FE A 7 A SIRT6 mRNAFIZE B Rk T
Fig.1 The mRNA and protein level of SIRT6 was determined by qRT-PCR and Western blot in stable cell lines
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1 000 -e- shCont
-~ shSIRT6
g
£
[}
g
=2
2 500
5
g
=
0 T

0 1 2 3 4 5 6 7 8
Weeks after injection

PR R A=K xS x . #P<0.05, 5 shConthH LL#% -
The volume of ectopic xenograft nude mouse is equal to LxWxH. *P<0.05 vs shCont.

E2 SIRT6EFE B R R BEEE TN
Fig.2 Effects of SIRT6 gene silencing on the growth of ectopic xenograft nude mouse

(A) B) -

1.0+

shCont

Tumor weight (g)

shSIRT6

shCont shSIRT6

A VIS TSRS R K SE A B AR RS R IR B, #P<0.05
A: the entity graph of ectopic xenograft nude mouse at 7 weeks after injection. B: the tumor weight of ectopic xenograft nude mouse. *P<0.05.
El3 SIRT6E R LM REBERRER R

Fig.3 Effects of SIRT6 gene silencing on the tumor weight of ectopic xenograft nude mouse
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Fig.4 The protein level of SIRT6 and Ki-67 in ectopic xenograft determined by immunohistochemistry
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Bl shSIRT6
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o
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5 qRT-PCR#&GMSIRT6E F B X XIAPK iEmRNA K F B $4 0
Fig.5 Effects of SIRT6 gene silencing on mRNA levels of XIAP family determined by qRT-PCR

shCont

shSIRT6

Mice No. 1 2 3

SIRT6

XIAP

PARP
Cleaved-PARP

B-actin

3

El6 Western blotf T EXSIRT6E FXTXIAP. PARPFACleaved-PARPZE B Gk F RIS M
Fig.6 Effects of SIRT6 gene silencing on protein levels of XIAP, PARP and Cleaved-PARP determined by Western blot

B o $E LS RNA, Y. F qRT-PCRAS M TAPs 5% Ji4 ik
SImRNAJK V. 45 3 7R, SIRT6-shRNA-SK-Hep-1
Y XIAP mRNAJK - 23 1 B, 22 57 H A Sk 2
= (5, P<0.01). [F], Western bloth il & 1, ¥t
FRSIRT6J5i XIAPH 35 7K -1 B, Cleaved-PARPH i&
AP T, 1 PARPER A 7KV U W BRI, $ 7R i Bk
SIRT6HE PR v 3 i N HXTAPHE [ 5K, #E1M % 3
PR B RN TR Al M R R T2 (B 6)

3 i

LA OR, SIRTOHE PR {5 I 988 241 Ji A= ) °7 v i) A
F RAE IR E Wrie 7 o BV LE O (D BCABAT 2 AATT
(RIE A, — 7 1, SIRT6HE IR AT 4F Ay v 76 1) 408 Ik
o Lu5U9% i, 1 3 IASIRT6IM 1ok i A 0 4 4
FNYE EIRREFFROIULE. ESIIK 1L
FH, SIRT6F K N, I RI%EEE 5 FEL

JIURE &AL g 55 351S), Zhong 55" Ufl1 Sebastian %5
Peth, SIRT6KE DA RT LA BHLA 241 J 1m) A 4 19 i 2 1L,
AT 0 51 R8O A e A R M ) /N R
Kanfi%E 8k I, SIRT6H: DA it 32 15 Lb B 2 B /N il 5
I T 11.7%, P nSIRT6HE K AE fie i v 4% 40
Yo 55— 7T, STRT6HE DRI m DA Ay vk 4 (1) g ik
Ko VFEZWFGTRI, SIRTOIHE DR A1 1 9bk 0 40 I 1 afn.

AU JBRARIEER . BRI A MR R A BN, feoR

SIRTOHEPR] & — AW A1 (1) Rg e gk A 1 LA B AIF9T
Vi, SIRT6YEAS R Igs 4R 23 SRIA AN, JRiE i 2
FRIEARAE MR R A R RAEAS R A, B

AR A et — D oe . ABFIT E et it 17t
ERSIRT6HE A 1) 45 5 40 Jfid 5 SIRT6-shRNA-SK-Hep-1
FlshCont-SK-Hep-1, Jf-44 HoyE AR, F 22 4R
oL JH- 4 B e Ao RS AR B AR, R I BRSIR TG 55 DRI
T T4 Mg B N AR K AR, $RORSIRT6 1A
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A A 5 e M R S T A A AR G

FRi, 5 1 e 4 e A=A i DR 32 A T4l
BEGEAE T REREAEACHIE] . SE B AT, %
JA BT AR L I AR R I, S5 AR 28
e A% A0, H b i L R T L B2 B B a”‘“%ﬂi
WA 2 P AR 0 I g R AR HLRNT ST 3 A PR RIF 9T
KW, SIRT6Z: 5 | Z i 5 T8 UIAH G 145 53
M. Feng52Vk B, SIRT6IE i 41 ] 45 4k N 3 A1
JAK2(Janus kinase 2)/STAT3(signal transducer and
activator of transcription 3)f5 5 il i [P35, M5
SML R ORI T, KokZ5PYR I, SIRT6IE it 41
) S A L )R T A, AT ARG 405 S I R T
Min%E PR, A6 i b, SIRT6HE PR 438 L i n]
DI R R, XA REAE T e-fosil /b T SIRT6 AL
e o, Mﬁﬁ‘{)&%‘%‘dﬁtﬁﬂﬁiﬂﬁElﬁiﬁ%él(survivin)
[ 3% P DL & 40 HINE- KB(nuclear factor-xB){i5 7 1l
P, MeAh, DUBRSIRTG 5 ik v] W ik 2 ZEﬁE1JcH3K9{¢
RIS Bel- 2/Baxf§%l_% NI 5 e 4 L )
0% JRATTHY WIWT 50 R I, UIOBRSIRT6HE ] m] [ it
RE I XTAP ) R IA 520 N 4l i T JeA ik
— AR e A BRI, DUEBRSIRT6HE R
WXTAPI LK, FE EIHPARPI BT IR, i A
PARPZRIE /KT R B, $E/RSIRT6HE IR ER 1T LA If 42
XTAP [ 15 AT 5 i 2R G400 P e 2% R R 1) A
AW IR B, XTAP i KI5 HHCCIH R 40 i 1) 3 7
TR B2 DIAH OCBT, JE AT W HCC R 3 oo A A7
SR H 0 98 AR i A A A 2 R A S TR PR 2R
BB AR, XTAP mRNA. 2 [ 5K P 7 JH-Ji 40 i 5 A
JH-Jes 20 23 b A T iy, 3T R (R0 4 B R AR g
AR () H R R0 XTAP i R IA S 34 DR A AF
FHRALTXIAPL R AT PUERXTAP Rk BE
T e 40 B 1) A A B8 D T (e B FLPR TP, S n
JHF e 20 B PR W 0 PR RO VER Y . 25 B IR, AN
FUR IR, UUERSIRT6HE PR 1] G 8 i i #EXTAP 1 & ib
0t AR B 20 g AR 1) ARG, W HCCIRE )y
Jrhe it TR T 1) 6
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