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Expression and clinical significance of SUMO-1 in hepatocellular carcinoma
GUO Wu-hua' ,YUAN Li-hua®, XIAO Zhi-hua®, et al.
(1. Department o[ Oncology;2. Department of Gastroenterology, Second A [ [iliated Hospital
of Nanchang University, Nanchang, J iangxi 330006 , China)
To investigate the expression and clinical significance of SUMO-1 in SMMC-7721, HepG2, Hep3B, hepa-
The mRNA and protein of SUMO-1 in SMMC-7721,
The ex-
pression level of SUMO-1 mRNA and protein elevated significantly in SMMC-7721, HepG2, Hep3B and hepatocellular carcinoma

Abstract: Objective
tocellular carcinomas(HCC) and liver tissues surrounding HCC. Methods

HepG2,Hep3B, HCCs and liver tissue surrounding HCCs were examined by means of RT-PCR and Western blot. Results

tissues. Although the quantities of SUMO-1 mRNA and protein varied in liver tissues surrounding HCC, there was a significant
difference between hepatocellular carcinoma tissues and their surrounding liver tissues ( P<Z0. 001). Conclusion The expression of
SUMO-1 in HCCs shows marked contrast enhancement relative to the liver tissues surrounding HCC. SUMO-1 may be an interest-
ing target in the diagnosis and treatment of HCC.

Key words: SUMO-1; Gene express; Hepatocellular carcinoma

12 E RN TR T (small ubiquitin-like modifier, SU- 1.1.3 {4  PCR #4F{L (GeneAmp® PCR System

MO) /272 % # % 1 (ubiquitin-like protein, Ublp) % Ji& 1 #9 —
WL EBERAANSSEOMRRDRMEN, Az ROERR
] , SUMO &4l (SUMOylation) A & 5| 4 #2 2 1 A4 [ 1% , 101 2
P (I RE L TERE 3 . DNA B8 B B L 15 M g 6
ROy BTl R R EIEHT Y. SUMO-1 J& SUMO K %
B Z — , SUMO-1 &4 R p53 3% [ 76 L5 & 4 i e i
W) K R R - . AR 528858 i B 9T SUMO-1 % R 75 JiF
Pt 200 LK L WG PR BT 9 b A g 55 T 20 40 b (1 6 3R KO, BT
SUMO-1 % 5 78 T4 12 Wi FLE T7 i 1A .

1 HMRE5FE

1.1 #ht

1.1.1 M AAAEESR  FHEM MK SMMC-7721 , HepG2
M Hep3B, i A BE 43 F S5 846 = #2416 40 i 5% 3% . SMMC-7721
REFRTE A 10% I 245 1L 7% (PAA) . 100 U/mL 75 55 £ Al 100g/
mL £ % F A9 RPMI-1640 ¥ 57 W%, 85 3740 444 37 °C L A A
M, 5% CO:; HepG2 Al Hep3B 15 32 # & 10% Jif 4 1l 35
(PAA) 100 U/mL #H % &M 100pg/mL §# % £ i) MEM £ 3%
W IR SR 37 °C AN L5 % CO,

112 ARASORIE P9 2l 2UR 9 55 AF 4L 20k B AR B AF AR AN B
2007 4F 11 H & 2009 4 3 A Y Bk 09 JF 98 055 51 . JF 40 B i
& F) 26 BIERA L H 22 B, & 4 fl,

*  FEETH LA HE T RE R H (NO. GJJo9lor), &

9600) , Western blot {¥ #§ ( Bio-Rad) » GeneGenius Match ( Syn-
gene) 4> B B BER AR 3BT R 5L

1.1.4 EZLFH  RNA 2GR 5 Trizol (Invitrogen) ; RT-
PCR &7 : Oligo(dT) (Promega) , M-MLV RT 5 X buffer(Pro-
mega) ,dNTP(Generay Biotech) , Rnase il ffi] %] ( Promega) , M-
MLV ¥ 55 (Promega) » Master Mix(2 X Taq PCR) ( Tian-
gen) , DNA ladder( Tiangen) ; Western blot i 7 : B & F £ I
i 7 Capplygen), A SUMO-1 — #i (% £ 5 K& #i 1k,
ABZOOM) , A B-actin —$i (4 £ 5@ B HL K, Santa Cruz) . i
CEHLH . ZSGB-B10) .

1.1.5 PCREI¥ MMHE http://www. ncbi. nlm. nih. gov
i GenBank 3K 15 A SUMO-1 #l B-actin & K ¢ %1, [ H
Primer Primier 5. 0 24311519 . H Generay Biotech 2~ 7 &
&L YT, R 1.

1.2 ik

1.2.1 RT-PCR ¥ I 4% 21 4t ff . 41 41 SUMO-1 #l B-actin
mRNA ) £ i5 % Trizol 3 Bl SMMC-7721, HepG2.
Hep3B i 4 21 55 HF 48U RNAL & B cDNA, PCR 4
W 2 SUMO-1 K W By & 35, Db Bactin fE N A & M,
SUMO-1 PCR %5 — B Beifi id 94°C Smin FUEPE, SRJ5 94°C
35s. 51°C 35s . 72°C 35s 30 NMEM, 5 =Kkt 72°C LR E

#INAEE  E-mail ; jixiangz@ tom. com,



3116 FHREF2009F 12 A% 38 45% 24 M
x1 PCR R R 5|
H Elk7] IRl T BE (bp)
SUMO-1 Sense 5-AGGAGGCAAAACCTTCAACT -3' 245
Anti-sense 5“TTCTTCCTCCATTCCCAGTT-3'
B-actin Sense 5'-ACACTGTGCCCATCTACGAGG -3' 621

Anti-sense

5'-AGGGGCCGGACTCGTCATACT-3’

fft 7min, B-actin PCR 2% — fr Bt il 1 94°C Smin TS, Sk 5
94°C 35s.54°C 35s ,72°C 35s 30 MG, 55 = i B 72°C 8 4E
i 7min, PCR 7= ¥4 1% B & B 5 I L Uk (7% 0. Spg/ml R
58 A AN LT T WAL R, i 11 GeneGenius Match 4>
B BN BERE AR 5 BT R G0 55l i K BE . 441 SUMO-1 i 3R
ik SUMO-1 % EAH 54 A Bactin KA HLIE .
1.2.2 Western Blot ¥ 45 40 41 g L 4040 SUMO-1 1 B-ac-
tin HERYRIE A0 HA LR IR E R . SDS-PAGE
RN IEBERE B B VK R B B B MR R -, H
5% AR R B EA 2h, — Ui E . R E 2h, BALFROE
A B, LBt B ERE T GeneGenius Match 4 H
SRR T RGN A K EE . LI A B-actin {H A S
MR, SUMO-1 Rk,
1.3 Sty WH SPSS 12, 0 i i+ 4k A7 50 2 3
2 & S
2.1 RT-PCR #ll SMMC-7721.HepG2. Hep3B. T J 40 24
55 I 4 41 SUMO-1 mRNA 4 63515 M, 45 3 78 SMMC-
7721 HepG2,Hep3B(E D K 4121 (Bl 2) v SUMO-1 3K
Yy b Ik M 25 AL 41k SUMO-1 3 B 3% 38 I e K
(3>, 26 il R BRA BT 9 o SUMO-1/Bactin JRBEAH LE 9 45
oM 1. 8040, 35, i 55 F 41 41 SUMO-1/B-actin JK i H tL
RIIE Ty 0. 2840, 11, P4 25 = A Gi 327 & L (P<<0. 001D, AT
FEh SUMO-1 mRNA (2235 B @ 5 T8 55 IF 41 4L,

HC 4 g

BT

f-gotin

ol o
& & oF

_\\'ﬁ

#\'3"

1 SMMC-7721  HepG2 B Hep3B &t SUMO-1 mRNA
B vy &2

H{Cs

EUA0-1
F-actin

2 BB AL SUMO-1 mRNA B &REKFE

S0

i

F-actin

3 EERFARH SUMO-1 mRNA B FRIX

2.2 Western blot £l SMMC-7721, HepG2. Hep3B. T J £
SR 55 FF4A 4 SUMO-1 3 R R85 O L 45 3 78 SMMC-

7721 .HepG2 . Hep3B(& 4) KT H 4L (E 5 SUMO-1 FEH
B 26 35 1 B I A L T 9 55 P AL 4L (L 6) f SUMO-1 & K35
Bl RBAL, T SUMO-1/B-actin JK B 5 G 1935 %R 0. 715
+0. 082, 1 ¥ 5% P41 41 SUMO-1/B-actin JK B {8 4 %50
0.18940. 714, W2 22 5 A G it 2 L (P<<0.001),

HOw Sk

4 SMMC-7721.HepG2 & Hep3B # SUMO-1
EBRHRIEKE

HOCs
- S ST
e ——— [ et

& 5 FFEEA LR SUMO-1 EHRRIEKE

T ik
o

S <

6 BERFAL SUMO-1 EAMRIEKKAE

3 i3t it

3.1 SUMO-1 /& SUMO K ¥ H i — 51, SUMO fE #E 46 o i
FEARSE . B AT B s b =4 & 4 Flr SUMO Kk & H .40
& SUMO-1.SUMO -2,SUMO -3, SUMO -4, SUMO -2
1 SUMO -3 &5 96 % AW, 1 SUMO-2/3 il SUMO-1 Y
A 46 % HILE MR AR LY . SUMO Z & A 7E C R siiga —
A S5 S5 4 L TTZ R A BN [E) 19 SUMO FK % B 51 58
H 25 F A S R A R TR - L 2 B — B, SUMO #H H
FEZH5EORBEG Y68 &1 (SUMOylation) ., SUMO #I
ZEFPEG T — KW 0 — A EH AT B g SUMO %
Wi E AR RE T RZ R4 A, MMz REE A RERH.
SUMO %56 B #0152 5188 88 1 WA . 7 % 38 2o 0 40 2
FAEM A W R AR IIRE. SUMO &4 /% 9 & 11 3k
W2, B 52 ME ARG RN IR, SUMO & ifi f 5
Tk B G R AR LW R AT 2 A5 TR LT AR,
SUMO F4 A 44 25 1 7 25 1 A 2K i VR AR T BB SUMO
43 ,SUMO 78 SUMO L) E1 1E F T JE BUSLER 6, 48 )
SUMO # % #% 3| SUMO %5 & [ E2(Ubc9), &5 G B HE A,
SUMO # 4% E3 @1 ini# UbceY 454 2K & A s gt — 4
XA 3 Ubcd K 9 2 11 1) (40 B4R S, SUMO 4 &



FTHRESF 2000 F 12 A% 38 %5 24 #

TR A ShAS AT A AR L H AT E & B2 R LR Ubll
FER K A B, 7R SENP (Sentrin-specific protease, SENP), B
A ST B2 DR R A 1 4 A 3 A1 SUMO & 1 89 B3 T )
REVA T 267, SUMO &4 i 52 $1 2 11 BH 1R 5 oA 61 P 3%
Y RE MR, SUMO & i FB 2 £k 2 B0 A~ X 57 4 26 Ak i 72 (H i i
FEXF SUMO 18 ifi b 7T 7= A BUR A 38 3 7 i1

3.2 SUMO & Mg 56 2 %5 1), nT AR it i i 19 K A LR R
FEERES . BT A0 AL BT 5 (PCNA) 78 2 Ffg 38 58 19 5 2 -
AR R, 2 R W 40 8 AR A Y R A bR 7 RO R,
PCNA #f SUMO E3 % 28 sizl B4, {2 2E 4 (oK & HEnY &
A, REREHESBURMEARENERFEHZ —, #ik
SR e TS B A S [N A 4% 3 RO 3 DX A S L XU SU-
MO & i 7T R 2 g & A A AR 3k P R 22—, i R 2
W92 200 B P R AT 2 32 — . SUMO 8 4 %o 3t s 4 38 1) 48 5 1Y
T ML A Sk I 0 R U TR LA P R R A0 X E R A 1R
FAMS - SUMO X s i) % A= I & Je A B ZE . fE 7,
B, SUMO 2 5% i Wi VR 2 st /e e B N+ 2 & iy
155 G BT, 38 B 2B K 7 i i mT PG B AR SUMO & i
JEVIRY AR AL 3R SUMO & 4 R b s 4% 5 5 3 1% 2B K
FER B UIAAC ., NF-kappa B 5 i 51 78 8 5 AL 44 f0 9% . 41 i
A M R R KA BT R EEWMAE R IR 2 R R M
NF-kappa B #9815 5¢ A 36 B MR 1L . Z BE AL . WA 2 4k iz
#Ab. Ik LB, SUMO B Hfife NF-kappa B {5 51835 v & 4%
HEEHDS,

3.3 MOERIE R MERE-NZHTR S BT R, X Hh
22 0 e TR L B0 R TR L B O T 3 T O S S A T R
T R TH AR R G0 H T A T P BRI PR IR T ORI 4%
R . P9 29 1 2 FHLI B A 3 R 57 7 34 2290 25 IR 1Y 3%
TR L A I SR A S I R X, fEh—AE
B B, SUMO 2 51 2 85 10 D) Be iy 9 19, 38 755 i iy
KRR R 38 I g AN Rk B A R b AR 2R AT
SUMO-1 mRNA J % H & 7T LLE 5], SUMO-1 mRNA K &
F 8 22 35 76 4 M FN 4 20 6] 25, 8 mRNA J 8 H 7K SF T 9 40
JH Rk B e PR B i b AR SUMO-1 3 [X R 28 38 W Sl 38 90 55 AT 4
21, I\ SUMO-1 5 P57 I 958 ST S 240 Jf0 v oss 26 35 T 7 98 5% T
HYUP IR R IR AT LA . SUMO-1 3 [K AR 988 10 & A= & TR AT
FE W S A AR D& L SUMO-1 3 (5T RE S 12 W1 B I7 T A — A4~
HYHE £,

£ % 30k

[1] Di Bacco A,Ouyang J,Lee HY et al. The SUMO-specific
protease SENP5 is required for cell division [ ]J]. Mol
2006,26(12) :4489.

[2] Martin S, Nishimune A, Mellor JR, et al. SUMOylation
regulates kainate-receptor-mediated synaptic transmission
[J]. Nature,2007,447(7142) : 321.

[3] Buschmann T,Fuchs SY,Lee CG,et al. SUMO-1 modifi-
cation of Mdm2 prevents its self-ubiquitination and in-
creases Mdm?2 ability to ubiquitinate p53[]]. Cell, 2000,
101(7):753.

3117

[4] Carter S,Bischof O,Dejean A,et al. C-terminal modifica-
tions regulate MDM2 dissociation and nuclear export of
p53[J]. Nat Cell Biol,2007,9(4) :428.

[5] Kim KI, Baek SH. SUMOylation code in cancer develop-
ment and metastasis[ ] ]. Mol Cells,2006,22(3) :247.

[6] Johnson ES. Protein modification by SUMO[]J]. Annu
Rev Biochem,2004,73:355.

[7] Ulrich HD. Mutual interactions between the SUMO and
ubiquitin systems:a plea of no contest[ ] ]. Trends Cell Bi-
01,2005,15(10) : 525.

[8] Anckar J, Hietakangas V, Denessiouk K, et al. Inhibition
of DNA binding by differential sumoylation of heat shock
factors[ ] ]. Mol Cell Biol,2006,26(3) :955.

[9] Ttahana Y.Yeh ET,Zhang Y. Nucleocytoplasmic shuttling
modulates activity and ubiquitination-dependent turnover
of SUMO-specific protease 2[J]. Mol Cell Biol, 2006, 26
(12) :4675.

[10] Thara M, Koyama H, Uchimura Y., et al. Noncovalent
binding of small ubiquitin-related modifier (SUMO) pro-
tease to SUMO is necessary for enzymatic activities and
cell growth[J]. J Biol Chem.,2007,282(22):16465.

[11] Hietakangas V, Anckar J, Blomster HA, et al. PDSM, a
motif for phosphorylation-dependent SUMO modification
[J]. Proc Natl Acad Sci USA.2006,103(1) :45.

[12] Ulrich HD. Mutual interactions between the SUMO and
ubiquitin systems:a plea of no contest[ J]. Trends Cell Bi-
0l,2005,15(10) :525.

[13] Wang J.Hu W,Cai S,et al. The intrinsic affinity between
E2 and the Cys domain of El in ubiquitin-like modifica-
tions[J . Mol Cell,2007,27(2) : 228.

[14] Torres-Rosell J, Sunjevaric 1, De Piccoli G, et al. The
Smc5-Smc6 complex and SUMO modification of Rad52
regulates recombinational repair at the ribosomal gene
locus[ J]. Nat Cell Biol,2007,9(8) :923.

[15] Xhemalce B, Riising EM, Baumann P, et al. Role of SU-
MO in the dynamics of telomere maintenance in fission
yeast[ J]. Proc Natl Acad Sci USA,2007,104(3):893.

[16] Karamouzis MV, Konstantinopoulos PA,Badra FA . et al.
SUMO and estrogen receptors in breast cancer[ J]. Breast
Cancer Res Treat,2008,107(2) :195.

[17] Ganesan AK,Kho Y,Kim SC,et al. Broad spectrum iden-
tification of SUMO substrates in melanoma cells[ ] ]. Pro-
teomics,2007,7(13):2216.

[18] Mabb AM,Miyamoto S. SUMO and NF-kappa B ties[ J].
Cell Mol Life Sci,2007,64(15):1979.

(197 XBFF ., EHEM. survivin Bk BF7E Mg (9 o 2 it R [T, &
JKEE*#,2008,37(10) : 1111,

Qe H I .2009-06-02 &[] H 3 : 2009-07-03)





