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Abstract

AIM: To determine whether the SUMO-1
gene controls the expression of mutant p53 in
hepatocellular carcinoma cell line SMMC-7721,

and whether siRNA-mediated SUMO-1
knockdown inhibits the proliferation of
SMMC-7721 cells.

METHODS: Synthetic SUMO-1 siRNA was
transfected into SMMC-7721 cells to silence the
expression of the SUMO-1 gene. The expression
level of mutant p53 in SMMC-7721 cells was de-
tected by RT-PCR and Western blot experiments
after SUMO-1 down-regulation. SMMC-7721 cell
proliferation was examined by MTT assay at 24,
48 and 72 h after siRNA transfection.

RESULTS: Both SUMO-1 and mutant p53
were highly expressed in SMMC-7721 cells.
The expression of mutant p53 was down-reg-
ulated coincidentally with SUMO-1 silencing
in SMMC-7721 cells. The expression of mutant
p53 in SMMC-7721 cells at 24, 48 and 72 h after
siRNA transfection decreased by 5.73% + 0.61%,
69.43% *1.22% and 57.71% * 0.94%, respectively.
SUMO-1 knockdown inhibits the proliferation of
SMMC-7721 cells. The reduced rates of cell prolif-
eration at 24, 48 and 72 h after siRNA transfection
were 70.96%, 71.57% and 81.56%, respectively.

CONCLUSION: SUMO-1 controls SMMC-772
cell proliferation possibly by regulating the
expression of mutant p53 at the transcriptional
level.
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tocellular carcinoma
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SiRNA# FIFEmIBSMMC-7721)5 8%  SMMC-7T2141 i tFSUMO-1F: N Rips35E K% mat L4 %

SUMO-14 B ¢ %A . i@ 13 RT-PCR& Western
blot5E I R M ESUMO-14 H & ik Tl B 5+
SMMC-7721 % R & Ap53 K H & ik 63w,
WBIEMTT S 8 kM SUMO-1 siRNA%E§
SMMC-7721J5 #£24. 48%.72 hx}4a L3 34 44

WAL

ZH: £SMMC-7721%, SUMO-142 % & &
pS3E AN ZHEE. SUMO-1A R & ik FTiRE,
SMMC-7721F R £ Ap53 L B EMRNAZ &
G KFRF kik T, 24, 48& 72 h& k& T
PE AN A5.73%+0.61%. 69.43%+1.22%
BS57.71%+0.94%. 20 fe3g 550 2% 3] 494,
24, 48%.72 h SMMC77213% 3840 #] 53 A
70.96%. 71.57%%81.56%.
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PSFEERITENERANE, 4 Mt o) R A AL ps3
B DR 2 B 5 AR T g | R 22 AR RE 1 Kk AR, (R
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1 RS

1.1 A 40 Mo Ak SMM C-772 11 1w [ i
BB FRY O L. B RS SMMC-7721
IR 100 mL/LAG 4 M5 (PAA). 100
kU/LEFZHM100 mg/LEEH ZINRPMI
1640(Invitrogen) & FE W, BI04 4
37 C, WAESE, 50 mL/L CO,. PCRASFIFL
(GeneAmp" PCR System 9600), Western blot
1% 2%(Bio-Rad), GeneGenius Match(syngene)
A A BB G AT R4, BEARU(DENLEY
MK-2). RNA$RHUAFITRIzol(Invitrogen); RT-
PCRiX5: Oligo(dT)(Promega), M-MLV RT 5X
Buffer(Promega), dNTP(Generay Biotech), Rnase
HHFI(Promega), M-MLVI¥i# %l (Promega),
Master Mix(2XTaq PCR)(Tiangen), DNA
ladder(Tiangen); Western blotif il & 2K 1L HL
R (applygen), SUMO-1—H1 (%% 7 B HiAA,
ABZOOM), B-actin—Hi(R % wpEPiik, Santa
Cruz), P53—Hi( % whEdiiEk, Santa Cruz), —
PLCEi%R, ZSGB-B10); Lipofectamine™ 2000
Transfection Reagent(Invitrogen), MTT(Sigma).
MM HiEhttp:/ www.nebinlm.nih.govfiGenBank
FHFASUMO-1. ps3FIB-actindk K FE 51, W
HPrimer Primier 5.04 #1514, HGeneray
Biotech A Al &k, &5 MFAI LK1, Wik =X}
EFXFSUMO-1 mRNAJFFI[siRNA, #7512 hL
435 001: 5-CAAGAAACTCAAAGAATCA-3',
002: 5“-GGAAGAAGATGTGATTGAA-3', 003:
5-CAATGAATTCACTCAGGTT-3', 1) M 4%
[EEY)(ribobio) & k. #GHRICIsiRNA(FAM-
siRNA) K [ % B siRNA(NControl) ) [ ) N84
A,

1.2 7

1.2.1 M ISMMC-7721 siRNA%% 3 sk %
Hi] 92 Be: FAM-siRNAZP3/NKMHPE, 2 5l
30, 501100 nmol/LJf# 2% X BA. itk
YL FHAS & L35 IR P M 1640F7 B3 24 1)
Lipofectamine™ 2000Ff1FAM-siRNA, JE& 1
FAM-siRN A% G il TR A9, 0N e 40 i
SMMC-7721% 5% h30%-40%[1 12FLE F, #4%
FESCRA. 1637 CIICO B 7741 1 15 7%6-8 hifl
AIESOL BB TS R OoR. KRR LR
T 58 AE 2R B2 100 nmol/LA¢ G5 Ji e, JLF-Hr

T B e e B
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RERpSIRTH
S &%, BT
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ARALEH® 5%
;{3@1 ??3@;?’;’ ;U =R 315 P bp)
G R, ¥ X X
B AR SUMO-1 EY 5'-AGGAGGCAAAACCTTCAACT-3 245
LB RAE K=Y 5'-TTCTTCCTCCATTCCCAGTT-3!
j}UMgi*»ﬁl ﬁﬂg 053 EY 5'-TTGAGGTGCGTGTTTGTG-3' 335
B B3 A AR, 2 R oo ,
. SUMO-1 B =X 5'-TTTATGGCGGGAGGTAGA-3
REWEAA B-actin IFY 5'-ACACTGTGCCCATCTACGAGG-3' 621
#SUMO-14 K =Y 5'-AGGGGCCGGACTCGTCATACT-3'
(G A AR )
A S 69 A

A E A . Marker 24h 48h 72 h BlankZ

. 500 [p—
1.2.2 A #SUMO- 1A HsiRNA K Bl & 5236 55 g9 SUMO-1

5657641, 43 5l R 0 25 (193565 siRN AR B P 0] Ji
(NControl)4l. A&FifA&(Lipofectamine)4dl & %% [
X R A1 (Blank4l). H Qe 5100 nmol/L, %
BAE UL IEAT G G, TR G524 48, 72 ha) il
RIRNA K S H, KAIRT-PCR K Western blot
Ky SUMO- 1 5E R ) 2.
1.2.3 SUMO-14 B LB Gps3 & B oy & ik 7
SUMO-1 siRNA# 44 J524., 48, 72 hity 43 il
IRNA KB A, RHART-PCR K& Western blot
Rrlps3 3L R IE, LLIEF 4l B e h ot . K
FHTRIZo 2 HU & ZHSMMC-7721 EIRNA, ¥ 4 5%
HHcDNA. PCRY B3 ps3 LK 1A, DA
B-actinff N Z . ps53 PCREF KBl 94 C
5 minTRAETE, #8594 °C 355, 56 C 35s. 72 °C
35 s 304N, 3BT EL72 “CAEIRLEMHT7 min. 4
HHSMMC-7721 4%, $2HLE % H. SDS-PAGE
R VAT 0 T e gt e Wb vk, B PO ok P B B A A
e RN 1. 50 g/LIi e Wik 35 142 h, P53 —
PU A 0, P A2 h, Bk R e (A,
2. . €5 iTGeneGenius Match
2 B BRI AL o T JR G 4% IR K BEAE, B
% A B-actinfi ) Z 1, THHPS3EH (IR IE &
1.2.4 v ¥ 4B 5ok B(MTT) %3 siRNAZ: A
BHISUMO-1%£[KIsiRNAZH; NControl4l: FAE
X4 Lipofectamine#l: #.fHLipofectamine™
200041; Blank4l: =% (AN AL, 7E96 LAz Fl
SMMC-7721, 754 B i 40 i Lu A5 29 30%-40%,
HIANAL. FHRAE U Y24, 48 ¢72 hJF Z:Hi
REFREL, I C LT 1640/ IS g/LIGMTT
V100 uL/AL, #E37 CIICO i IRA iR H4 h
Joi 4w LI, AU H AR 200 pL,
AP AR FEIR L3220 min, {3 FH BRSO 52 WO
H(A), Kl P K450 nm. A SZ56 A 3K,
it HiE Uimean = SDE R, W
SPSS12.04¢ vH AT AT HcHis Ab B, R P REAR L
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200
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500

p53

B-actin

1 SUMO-1siRNATFHEESUMO-152p53 mRNABYZRIA.

24 h 48 h 72 h  BlankZH
kDa
15 SUMO-1
53 P53
43 B-actin

2 SUMO-1 siRNATFH/ESUMO-15P53EBEHIRIA.

WA BTG M, LLP<0.05HE 225+
N D98

2 BR

2.1 SUMO-15p53 3 B o9 & & EF 5 #0741
5-CAAGAAACTCAAAGAATCA-3'1J001 siRNA
SUMO- 1T ER SR i fif, 24 h RT-PCRINFSITERSL
IR 151499.80%, 48 hiTBR A 5 i 4 73.43%, 72
hiTCER A R F5 17 M 46.56%, T8 B S50 I ZEsRk (B 1).
Western bloths l|SUMO- 145 A [f) £ 1525 L FIRT-
PCRIARL I — 3 (KI2). ps3 LR AESiRNA S
FHSUMO- 14 PR T BR 7 1 8 5L DA 30kt i {2
T, 24, 48 %72 hRIE T A HIA5.73%+
0.61%- 69.43%+1.22%/%57.71%+0.94%, “Z1,
FAEEFISUMO-18 /K F—3U(E 1, 2).

22 MTT% 3B & HAME siRNAY FIH A HA
fHAE24. 48072 h¥ZEN W, 24, 48 %72
h SMMC-7721 3855 5] 253 51 2570.96% «
71.57% /% 81.56%(P<0.001, €3, %2).

3 e
SUMO# H72Ublp(ubiquitin-like protein)&x [
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SEEAE, & SUMO-1 siRNANYAHRZBIESMMC-7721 ps32RZBIANEI 2093
| FARE A
W RNAIF &
i B IR m

RNATHi48 BRIERGRLA EFRIAL EEMRA
24 h 0.027 £ 0.0023 0.084 +0.0078 0.088 + 0.0071 0.093 +0.008
48 h 0.058 + 0.0036 0.169 + 0.0046 0.197 £ 0.0086 0.204 +0.012
72 h 0.064 + 0.0069 0.335+0.0145 0.325 +0.0021 0.347 £0.022
0.407 g %T@é\xﬁg‘:zﬁ double minute-2)%E K 5¢ & % 7). MDM2—Fl A
0.35 m JEniidl SRR G I3 T e, JLAT 25 4PS3 8 1 1R A,
030 W EIHAL JHIRHEPS3EE P12 240 2 AR, Ik, MDM2
3 gzz %,;53%[319@61%%151? MDM2H 2z Z=
< 0:157 MG IR, MDMﬁu%z%é%ériﬁ%lﬁMDMzE@
010l BEAE U, A i Y PS3 B T 1KV BE R . {HMDM2
oos| ﬂ # (1R /ESUMO-1EHiJ5, SUMO-1MDM24)
0.00 | TARRERME R4 A, BN BN E 2 (1

24

t/h

B 3 MITSEIOSR4BAE.

FWEM I — R, FESHEAOMEEDRME
Hi(SUMOylation). SUMOZEHEAY A i 4457,
H i M) h 220 R AR SUM O K I £
F, 2 5Z&ASUMO-1. SUMO-2. SUMO-3%1
SUMO-4. SUMO-2HISUMO-3 45 #4747 96%4H [,
MSUMO-2/3FISUMO-11L 47 46% [ 45 a4 [,
SUMORMZ % 54+ 45 & [ — IR i il — MEH
2P TR SUM OAB M 1) 8 11 AN fi T ATNZ 3 45
& FIARZ ZFE R AT REAE, SUMOLE 4 £
FIEE 1 JG AN 2 5 AR (1 B A, 1T o o R
EAIN LG E T E B D)8 SUMO-1T
225 N IIRE AR OCIE R D RE IR 1Y, e b9
RE R 2B R B0 Rk, SUMO-1REE
R RIEXRREY), BEERE. REMN—
AN TR R
PIZFER I — P B B R, R — A
323 11 240 ) 30 14 B )3 B R T, ARG T R
A R R T R AR ps3Y)Rek
B FIE S AR 1 4H i 75 o R AR AR, RN
50% LA F (1 Jhes AH 23 b 8 e I T p 53 LR ) 5%
AR, XS SR g DL PRI 2 SO, B S
DA 1) 50 AR TT i A NI g 7 2 11 = B R A
. pS3EENRA G, T IR R Gk A O,
RETHAAEK, W FIDNABE W1
F, p53 IR b A9 25 [R5 A% Ay s BE TR, 2 v 2
HERSRE I A AR R . B AETUPS3 R AE4I R AR
R I AR A, P53 4R R HIMDM2(murine
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MDM2MP53E 145G, Haiz ZWIFEPs3
E AW R, K, SUMO- 14 Jeps3 L
(A B 4 IR 1

FESMMC-7721 1, SCHERIRIE L B ATIIHEFT
U SEp53 3 R 0H 5 A, AR B £ 7 PS3
AR I RE, HENIXPPS3 e —
FhoAR R, HF BAT(EdESMMC-772 1 B4 5 (1)
VRO i S I 5 IE S TR A0 Rl R
JHHE FH SUMO- 1L R B i = 3Rk, SUMO-17] g
e P T AR 10— AN 2 W RTA )7 IR . A
FERE— 2 UE SEAE I A LS MM C-7721 1 [] iy
AEAESUMO-1Flps3 3L Rl (AR R [ 2k, i W
SUMO- 14 1 AR 2E 54 P53 £ 1 1) P,
FERHESMMC-7721 1 & A R e b mT e FLAT P
AR, B RN AR 72, #HISMMC-7721
HSUMO-1EE M RIE, 1] T BUH & 4 fups3 5
DAL 2 025 W b 1A R A M A K W S ) 2 B
SMMC-7721 FJAE K B B ASUMO-1 J 58748 7Y
PIIHERFIEA K. H TR Mp53H FfEmRNA
KB R IAAEAE W B R [0 1, DRt mT DU
MSUMO-13E K X 5 A8 Hilp 53 KL R 38 1) 43 ) 3=
FEAE AR R K, SUMO- 13N AR # KPR
R RpSIFN M FRIEL. P 5ESUMO-1
FE R ] 97 1) 58 A8 Al p 53 36 R () R B T ik — 25
5 7 IR0 ke A R (W R, b I8 () v T 4R
FIHr (IR0 AL
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