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hTERT promoter-induced targeting expression of tumstatin in hepatocarcinoma
cells and its antiangiogenic effect

LI Qian-gian, DENG Zhi-hua, LANG Wei-ning, HE Dan-dan ( Department of Gastroenterology, Second Hospital of
Shanxi Medical University, Taiyuan 030001, Shanxi, China )

[ Abstract ]

human telomerase reverse transcriptase ( A”TERT ) gene promoter and its antiangiogenic effect in vitro. Methods: phTERT-

Objective: To observe the specific expression of tumstatin in hepatocarcinoma HepG2 cells induced by the

tumstatin, pCMV-tumstatin ( positive control ), phTERT-EGFP ( negative control ) plasmids were constructed and trans-
fected into HepG2 and L-02 normal liver cells. The expression of EGFP was examined by fluorescence microscope. The
expression of tumstatin protein in HepG2 cells was detected by Western blotting analysis; the proliferation of HepG2 cells
after stably transfected with plasmids was measured by MTS assay; the effect of conditioned medium ( containing tumstatin
protein or not ) on proliferation of human umbilical vascular endothelial cell ( HUVEC ) was detected by MTS assay. The
effect of tumstatin protein on cellular tube structure formation of HUVEC was examined through counting the number of
tube branches. Results: phTERT-tumstatin, pCMV-tumstatin, and phTERT-EGFP plasmids were successfully construc-
ted. The specific expression of tumstatin was only observed in hepatocarcinoma HepG2, not in normal liver L-02 cells.
phTERT-tumstatin and phTERT-EGFP transfection did not affect the proliferation of HepG2 cells; conditioned medium
( CM ) containing tumstatin protein ( CM-T ) inhibited the proliferation of HUVEC cells, with the inhibition rate being
(56.49 +0.33 )% . The cellular tube structure formation of HUVEC cells on matrigel-coated plates supplemented with
CM-T was significantly inhibited compared with conditioned medium CM-N and CM-NT ([ 3.33 +1.53 1% uvs [ 24.44 +
3.11 1% ,[23.94 £2.92 ]% , P <0.01 ). Conclusion: phTERT gene promoter can induce targeting expression of tum-
statin in hepatocarcinoma cells and inhibit cellular tube structure formation of HUVEC cells.

[ Key words | tumstatin; hepatocellular carcinoma; hTERT promoter; gene therapy; antiangiogenesis
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IK Bl (1) A RS R IR B telomelysin 3@ T 11
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phTERT-tumstatin, i B 2H BT I A TE R ] tumsta-
lin 75 KTERT JEIKL 23 3 - 0 1 52 ik A0 4
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N4 HepG2 M [ R} B I i A= A Bl 24
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B DMEM 5353941 ,37 °C 5% CO, 11§ &4 HU-
VEC 8537465 15% Fa A 03 W0 DMEM 1 5 2k
H,37 °C 5% CO, JRIHE %A%

TG 5K tPA-tumstatin-flag FR 25 Bl & 3 [F 17 51
(ORI [ AL 3R 28 |, 51 b s S A A
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R BB A R B it . TADNA 3% 45 R
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Lk % S Al Ak B, ali Ak i H A9 B tumstatin
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IM109 KIGFF R B AZ A 40 M, U P 37 C 85372t
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1.2.2 phTERT-tumstatin 7 kr &4 # 2 DA pGL3-
hTERT-tk N4, PCR ¥ 34 ATERT 3K 5 31 1 %
51, 7€ hTERT 3£ A 8hF_ 1 R o S A R i 4 A
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1 HepG2 A d /b H 62 & B I EE I tumstatin, 54
SRR CM-T; ¥ Y phTERT-EGFP DL K oA 7 4y
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FHE A4 i 398 e 0 5] 6 T P, K S e 5% 4 phTERT-
tumstatin Y, phTERT-EGFP &) HepG2 41l it 5 75 7E 96
FUARC 4 Bk 5 000 A/l )% 10% B4 1L 1)
DMEM K353 DIRFE YL HepG2 X HRATL ), 72
h JE AL 20 wl B MTS/PMS {RA T ,37 C
i 4 h,490 nm KIS BEAEC Dy, o
1.8 MTS #ml £ 43 J 5 2t HUVEC 38 7569 % vh)

HUVEC i FR7E % 10% FR4F 175 1 DMEM 1555
Ff 96 FLAR( 5 000 4~/FL ), 55 2 KoK R 7= 34y
BB K CM-T .CM-NT .CM-N, 4k 8% 55 48 h, FfL
HFANIA 5 mg/ml B MTS/PMS JRA# 10 ul ,37 C
YRELFE 4 h,490 nm AN BE(E( Dy, o Al
AERADHIR( GIR )3 TR GIR( % ) = ( XTI
FL Do 8 — S25GFL Do, )/ FHHEFL D,y x 100% .
1.9 Rk EAeml 444 32 3k 2 2 HUVEC % 18 2
YT 1% 04 %5 )

HUVEC 7E3E 58 matrivgel [ 6808 1 1Y 1L 45 1L
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BT 3 AL, BUBE ), WS A 55 35 77 5L 0t
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1.10 %itsam

BdEH « s 2o, B SPSS13. 0 #1447
One-Way ANOVA Fiit22 707, LL P <0.05 5 P <
0.01 FIREFAGIFFENL
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Fig.1 Identification of enzyme digestion products of plasmids

A: pCMV-tumstatin; B: phTERT-tumstatin; C: phTERT-EGFP
1: Marker; 2: Digested by Xho I and BamH [ ;
3: Digested by Nde | and Bag Il ; 4: Undigested plasmid

2.2 BEEFEZJE m e EGFP Fv tumstatin 49 & A
JERL pCMV -tumstatin , phTERT-tumstatin B i} 4%
J¢ HepG2 1 L-02 4fiil, 55 4% 24 h J5 19L& 0.
T N WAL, pCMV-tumstatin 7 HepG2 F1 L-02 1
YA 9¢ Y636 3% s phTERT- tumstatin [ 7E HepG2 A
FNFIR , L-02 Al P JL-F-Jo Rk K 2 ) DIFE G
pCMV-tumstatin T $7 i HepG2 % V& £ ik & 4
100% , 4% phTERT-tumstatin Y HepG2 AHX ¢ 3
KR 70% 102 H 5% .
Western blotting 25 5] W, , ¥4 Y% pCMV -tumstatin
1) HepG2 Al 1-02 4 g ZME F EI KL 2] tumstatin 22
H;M%% 4% T phTERT-tumstatin Ji k7 ) HepG2 . L-02
QHEIH@ XA HepG2 AHMIAM P I T & A B3 ).
X 28 JAIE S T AW 5 A & Y pCMV-tumstatin |

phTERT- tumstatin J5i 47 ) 15 8 P, [ B F 52
hTERT Ji& 8l F 75 -9 20 v A AR 5 09 7 s i 1, g
IR B) tumstatin F PR 7E 968 20 B v 98 1) 238, 7R OE
AR I ek

..
B2 WERERNEBEE S pCMV-tumstatin,
phTERT-tumstatin 415 HepG2.

L-02 #ARErh EGFP By3RA( %200 )

Fig.2 Expression of EGFP in HepG2 and L-02 cells after

transient transfection with pCMYV-tumstatin or
phTERT-tumstatin plasmids as detected

by fluorescent microscope( x200 )

A: pCMV-tumstatin transfected HepG2 cells;
B: pCMV-tumstatin transfected L-02 cells;
C: phTERT-tumstatin transfected HepG2 cells;
D: phTERT-tumstatin transfected L-02 cells

TH U — —

3  Western blotting #& il B Bt 45 2 pCMV-tumstatin,
phTERT-tumstatin 47 HepG2.
L-02 ZHAE5M P tumstatin / B IR IE
Fig.3 Expression of tumstatin protein in extracellular
fluid of HepG2 and L-02 cells transiently transfected
with pCMV-tumstatin or phTERT-tumstatin
plasmids as analyzed by Western blotting
1: pCMV-tumstatin transfected HepG2 cells;
2: pCMV-tumstatin transfected L-02 cells;
3: phTERT-tumstatin transfected HepG2 cells;
4: phTERT-tumstatin transfected L-02 cells

2.3 #EHF G HepG2 ¥ EGFP #9 & ik & 2 i sh
7% P tumstatin & & 09 Rk
ZE YL T iR phTERT-tumstatin 5, phTERT-
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EGFP ) HepG2 4 s, 76 5% 081 & Wi 58 T vl LIF
FIRIR A2k (9O F K38, 5 BRI 54 4 phTERT-
tumstatin ] HepG2 4 IIAH LL , £ % Yy i ¢ (L 208
FEHMFRE R TIE3 5 E4),

Western blotting ¥ il £ % %% 4% phTERT-tumsta-
tin 2, phTERT-EGFP /1] HepG2 414 MNE ' tumstatin
EHRF L, 4 SDS-PAGE Ji7, # 4% phTERT-tumsta-
tin M AHARAMEAE 28 000 4b H BBH 510 2517 | T e
phTERT-EGFP {4 41 fitd #1 i v D) A6 A 2] H 19 28 14
ot o HLS WAL YL A LR, R e e g Jm AR I H
2R R, U RS e R e B R S T H IR Y

Tk,

4 FHBEHMIBKRNIZEF L phTERT-tumstatin,,
phTERT-EGFP [F#i#) HepG2 B GFP HIFRiA( x100 )

Fig.4 Expression of EGFP in HepG2 cells stably transfected

with phTERT-tumstatin or phTERT-EGFP plasmids
as analyzed by fluorescent microscopel x100 )
A: phTERT-tumstatin stably transfected HepG2;
B: phTERT-EGFP stably transfected HepG2

2.4  #&% # % phTERT-tumstatin 2 phTERT-EGFP
%+ HepG2 2a b 3% 71 % v

FH MTS % 78 24 .48 .72 h 43 5 A O 4% e
phTERT-tumstatin F175 A& phTERT-EGFP X} HepG2
LT B . AN S 28,3 41 D {E ESE it
Z5(P>0.05),FHFA HepG2 4 Hu iy H (L H
tumstatin , A~ 52 0 41 J AR 45T
2.5 £M#3FHE& CM-N,CM-NT.CM-T 2 HUVEC
om0, 64 38 5% A

MTS ¥ K I 45 78 55 35 2 H tumstatin 25 [ X}
HUVEC I3 58 1) 52 . CM-N 205 CM-NT 4 [t
MG F225( P >0.05 ), CM-T 44X} T CM-N .,
CM-NT 41 % HUVEC 4 il i) 5% 58 30 61 22 53 0 Ky
(56.49 £0.33 )% .(56.31 £0.33)%( P <0.01 ),
PRI, & tumstatin 25 F 9 25755 7 38 CM-T 2 &)
T HUVEC 41 1458
2.6 FM¥ESRE st HUVEC o8 # 2 M6 R 09 %
")

HUVEC 7EAL# A 25 Ui matriveel AR5 574 I

RERE TR WML T 1), I MR A, AR 900 2 1 8
FRILG N 1A LTI A B F2 A b, K tumsta-
tin X HUVEC Il 1B A2 . anlgl 6 o,
HUVEC 7 tumstatin 85 [ 10 5185 35 56 CM-N
CM-NT HJE B /Y 45 18 43 32 53 il (24, 44 +
3.11)% (23.94 +2.92 )% , M {E % tumstatin &
PIAEAEREFRIE CM-T B A 16 5y 2 (3,33 +
1.53)% . CM-T S i 178 EEE T P <
0.01 ), JEBA 43 4 2 21 fg /b3 Y tumstatin 85 F g
g3 HUVEC 45 Z5 8 0 IE i .

(LN

T RE-BEF
& k1T FT-pasiaaii

Ll s

Timme ol transfecisn | o)

B 5 MTS & NIEEF; S phTERT-tumstatin,
phTERT-EGFP 4 /5 HepG2 AR H1L 5
Fig.5 Proliferation of HepG2 cells stably transfected with
phTERT-tumstatin or phTERT-EGFP plasmids as
determined by MTS assay

Bl6 HKHiEFE CM-N.CM-NT.CM-T
Xf HUVEC BB MR AI#N x100 )
Fig. 6 Effects of conditioned medium CM-N,CM-NT,
CM-T on tube formation of HUVEC cells( x100 )
A: CM-N; B: CM-NT; C: CM-T
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PRI LA A A A1 59 A 9 2 A e e %) 3 TR 3
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G SF BAT MR . hTERT 5 3+ 383l
IR MR EE telomelysin 7F T BIG ARGR 5 Wos 1T H
WEITI2 A 0 R RTERT J5 3h T AR 4R
FRIARIA R, AT UK hTERT )3 3 1 4 1Y
tumstatin FFFPEFR AT HepG2 4Rfirp, AL RILT
Ve R O M CPA O 5 IKE L F H B & A8 4
W10 g wumstatin 2K 1 BEAS 23 006 2 40 i A6, A
FHEER A H AR, B tPA 55 K5 tumstatin J& 5] il
A T BAE R phTERT- tumstatin , 371-LA pC-
MV -tumstatin A FH 4 % B ph TERT-EGFP A B 14 Xf
M. BR hTERT J3 8 W54 SR TE PR CMV J5 3+
55 , AR AH H (%) 36 PR BE £ b 3R 35 T hTERT FH
PERYIFEE L0 HepG2 PN, 325 1 2 RNAY T A8 1) 4,
AR T H A SE R AE IE 5 UM ik

RS 7 B AESE, 2K tumstatin DL R
B N O X3 tumstatin F B HA PN 16 M,
ANREE M E R 0k K. AR BUR, tum-
statin X35 avp3 HAE PTEN 575 i i J5 9 40 it G
BENHIVER ABRNEE PTEN 5875 4 152 57988 48 Jf ) £
HEHY tumstatin FPH], PTEN/ Akt 3244825 tumstatin X
U2 I 968 440 S 1 0 4 4 . AR AF 5 b Bk phTERT-
tumstatin F2 5 5% YL 2| HepG2 4 il J5 , A i HepG2
A IERT . B3 RIXTLH HCC 4R " (A
IR R ¥~ PTEN 99878 Rl 218 2 N2 Mg
(L35 HCC AR S B ' i PTEN HYZE48 2k

T3 T HepG2 4HAEXT tumstatin AYABUER

phTERT-tumstatin JJk7 52 4% 4« T HepG2 4 iy
Ja ARSI E] T H B tumstatin 1972
15, HAWE T e Y Jm i ok it R 2E 4R . il ad MTS
AT tumstatin 2 B S5 RE SR CM-T 58
& tumstatin 25 H 19 2585 38 3 CM-N .CM-NT # 1L,
X HUVEC HYSEFEIM AT 60% o 16 AL UL
P3EFEMR L, tumstatin B 40| T HUVEC il 8 45
FIRIIE o

AT IS EE phTERT-tumstatin FOkr , 24K 41
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