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Cloning of human telomerase reverse transcriptase gene promoter and

analysis of specific activities in human hepatocellular carcinoma cells
KUANG Ge, et al
(Institute for Viral Hepatitis , Chongqing Medical University)

[ Abstract] Objective: To clone the hTERT gene promoter and detect its transcriptional activities in various hepatocellular carcinoma
cell lines and in human fibroblast cells in order to make groundwork for the targeting gene therapy for human hepatocellular carcino-
ma. Methods ; The fragment of hTERT promoters were acquired by PCR amplification and were cloned into the reporter plasmid pGL3
— Basic which contains a luciferase gene. The constructed eukaryotic expression plasmid pGL3 — hTERT in which the expression of
the luciferase were drived by hTERT promoter were transfected into three HCC cell lines and the primary fibroblast cells. At 24 hours
post transfection (p. t. ), the activity of the luciferase was determined with Dual - Luciferase Reporter Assay System. A pGL3 — AFP
containing luciferase gene controlled by the AFP promoter was used as positive control and a pGL3 — Basic vector which have no pro-
moter in front of the luciferase gene was used as negative control. Results : The hTERT promoter was successfully cloned into the eu-
karyotic reporter vector, pGL3 — Basic and gained the pGL3 — hTERT vector. The hTERT promoters showed high transcriptional ac-
tivities in all the three HCC cell lines but no transcriptional activities in the primary fibroblast cells. The transcriptional activity of the
hTERT promoter was much higher than AFP promoter(14 ~ 30 times). Conclusion : Our data revealed that the hTERT promoter
possesses the tumor — spesific high transcrioptional activity in all the three established HCC cell lines. It may serve as a useful tool for
transcriptional targeting of hepatocellular carcinoma gene therapy.
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B, o N i B B % 7% 5% B (human telomerase re-
verse transcriptase , h\TERT ) A 7E St 57 B BH 14 4 fid yeg
MR KA AR P RIS, BT TR, RET
RS B9 15 M0, 7E A T 40 89 (hepatocellular
carcinoma, HCC) ¥4 hTERT £, HH$H
74% J3&% 52, WTERT #E ki iR# XK RA R
JA BN, EACGRBLT Sih g B A 64 7k 28 1L B
HMI R, hTERT ZHE 3+ HAA MR
RS FIE D,

fe& H PCR %7 T hTERT #£H ATG b
WG EIFF, MET S AMREERRIOLRE
(luciferase, luc) \hTERT 3 s FFFI I BB R ER
&, W HAE A HCC 4 M8 R FIE % R Fr 40 M
B R IEE, e hTERT 33 FHE M IHER R
YRS ST W EATHE, it — 2D i A R 5 ) 4
BRI T &5l

1 #H5F%

1.1 #HH

1.1.1 B MMM pGL3 ~ Basic f pRL - tk W &
Promega’A 7], I & A EB N FREH R KN EH (Lu-
ciferase) AW R, EE N S A LGRS E K 8
(HSV- tk) ja s FEH B H BB K A EBEE (Renilla
Luciferase) B T B, JF % 49 @ & HepG2. QGY7701
SMMC7721 B e 4B/ 58 B AR AE , JRAR B 3% IO A R4 4 40 A
HAR =,

1.1.2 FEEN FHHEE Pyrobest DNA Polymerase I A
Takara 23 &) , TADNA 7% B8 | - F BRL o) o 14 V) B8 L DU Sk
¥ A4 Dual — Luciferase Reporter Assay System ¥ E Promega
2N E]L BB FK Lipofectamine2000 ¥ T Invitrogen 24 7 o

1.2 F##

1.2.1 HepG2 ZIEHA DNA IR BEEHER
HepG2 MU = 80% M4, TBS ¥t 3 WS FMME FH T
WEEF 1.5ml B9 EP B, #% DNA 3BGXH &3 3 07 H)
HIEREM DNA,

1.2.2 hTERT B354t & PCR ¥ # : iR #% GenBank
& hTERT #H (735 : AF325900) 533115 | 9136 4 BITE
&L TWSIY 5 MBIA Sac I #1 Xho ] BEUIGL R, BIWAFF
J: E W S’ - TATGAGCTCCAGCTGCGCT-
GTCGGGGCCAGG - 3”; F# 5’ — TATCTCGAGGCTGC-
CTGAAACTCGCGCCGCGA - 37, PCR ¥ : % A S0pl &
F, 28808, DL 1pgDNA R4 4 FIMA Taq 8§ 1. 5U;
ET¥3| 4% 50pmol; ANTPs 10nmol, 1% &4 % .95C,
4min, A Taq B, 94C,455;727C,50s;72C ,60s, 25 41E

5, 72C A 10min. 1. 5% IR KW, = YRF T
—-20C, PCR =¥} 280bp.

1.2.3 SAMEEAMEEERIBK pGL3 - hTERT K
# PCRAEWAEWM Sac I M Xho I WEEYI G, BEZE
pGL3 — Basic FARRKIMR IR . BY)EE ERRTRER L ¥
BEARMAF, W5 EHNTEASHR pGL3 - hTERT,
WEIENE 1R,

Sact PCRY™MhTERT/E 5 F

PGL3-Basic
vector
(4818bp)

Sacl-Xho I8 H)

}

T4 DNAEHRER

PGL3-hTERT

vector
{5208bp)

B1 pGL3-hTERTHRTER

1.2.4 MR MFEERBEREERLT LA pGL3 - Ba-
sic ABRYEXTHE, LAA E HIEL R pGL3 — AFP Ji FH Xt 58, ¥
pGL3 — Basic, pGL3 — AFP.pGL3 ~ hTERT %& 1ug 2+ 815
pRL— tk0. 1pg 3% B HepG2. SMMC7721. QGY7701 41 i
R A B F MBS % 4 K. HepG2. QGY7701 M
SMMC7721 ¥#53F F& 10% # K&/ 4 7% 9 RPMI1640
B E, FARA B AMRITFRT& 10% 84 L #% # DMEM
BarE, T 37C,5%CO, EREFMIEH. ¥ HepG2.
QGY7701,.SMMCT7721 FFA LA A MBAAME 0.6 X 10°/
LT 24 FLAR A, HESTA RIS RBIE R 20h 5, 85I
5 3% ¥k, PR B & ( Lipofectamin2000) #% 3¢, Fi & Hr
DNAlug 5 pRL - tk0. 1pg 3t53 FR MM, 457 FORI Y 4
flo ¥% oh BRI, FE 10% /4 I K RP-
MI1640 B TR Bk SEIE Fro 240 Jo , M VR N AR 66 e 0 e,
W B2 56 R B (Luc) G R KRB (RL WM, &5
FHEE RS AN REE, &350 F M EHE
A Luc/RL 89 BB SR Ho e Y, Rl — S5 e IR R0 4 FLETE Luc/
RL W (SR BIE bR s 2, F B A A,

2 &5 R

2.1 hTERT B34 PCR ¥ 3%
PA HepG2 41 il 3 B 44 A B4R, PCR ¥ 1%
hTERT ZH 280bp M 31 F F Bto 79 1ul S
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T 1.5% B As B R e , 45 R B /n 78 280bp A/MAb
AT DL BT A B B 28 (LA 2).
2.2 ABRARFHARALOMAERLLER

M 1 2

300bp 280bp

M2 hTERT B3 FPCRYMER
Lanel ; BAtEXIAR  Lane2;280bp B9 hTERT R FH &

4800bp

280 bp

3 pGL3 - hTERT WYL ER
Lanel :pGL3 -~ hTERT K&#] Lane2:pGL3 — Basic & B )]
Lane3:pGL3 — hTERT 4 Sac | #1 Xho | WE§H] Laned:
pGL3 — Basic & Sac [ # Xho ] W&

Relative Luciferasec
Activity (%)

= e NI BN G0 D i g )

[ i Eanld (Tl Fanld ) Ranld ) R o)

[ateYeYoleleleleke] el

- A
B4 hTERT ¥ AFP /33)F 7 HCC 4 MaH1 /R X5 4 4 40
M R R A b B

¥ A hTERT % H 5 3l F & Bt (280bp) & [A] 52
e 2 AR SR R 5 AL pGL3 — Basic H 1uc
B LW, 183 pGL3 — hTERT RN E B & EH
&, WEMEBREFBA Sac I f1 Xho I WEE]
& 45314 4800bp RyER MK R B AT 280bp Hy/ B,

AFP
, MhTERT

H5PCREYHRD—F, MUIEEERILE 3, B
Y% 5 IE R IO 2 OB 2% B IS 102 "), WP
S5 RAFSC: BN HepG2 #I TR B S 3 7751
5 GenBank #1 A hTERT J3 31 T 52 2 HFH, 3
B HepG2 20N hTERT H:08 A% 57 08 77 X R W2
HRA,
2.3 mits AR A FEBERE AR GER

7E HepG2.SMMCT7721 ,QGY7701 F1E{LHE 57
B 440 i, pGL3 — hWTERT BIMIX R19¢ 6 R
BHIEMES> 91 382% .421% .356% M 0.8% , pGL3
— AFP By FIXT K S R B E M4 310 29. 4% .
14% .15% 1 1% , BYEST B pGL3 — Basic B4 X &
WHREMEESPIN1.4%.1.2%.0.9%F 1%,
pGL3 — hTERT H7E = F 9 40 M & P B A0 X 9%
NEBEIEE AN AFP J3 3T 14 14 £5.30 5 #1 24
A% , T 7E AT 4 40 M0 A O R BE HEM B MRS
BE 0.8 15, £FIT ¥ BABEER. HREY:
hTERT Kgsh 7R 8E =/ AR R P4 iR
it TEIE ¥ AT A A KB R,
&R WTERT B3l F7E @ 40 b HoA e R e i
R NG, WTERT B30 F & B 3% T
FetE AFP B TiEtE. DL EESRE/R KTERT JE 3l
FIE AR P RS BIEINE R RX, KG 3
T HA PR b AR R 8 T E T, A TSR RAR
F AFP J3ah 7 (E 4 B

30 #

F R IG77 REE IR F W R SE BRI 0 KR
TP R A T 48 35 36 6 R W 8 g e D SRR R R L
PRIEEIT B 2WRA R, FF IR S 5h
IR B B EE R 78 8 40 o 2% 152 SC B0 o) PR L
G MEEFE, BAiHEEmER G P
ARkEZHMEFKRED(AFP) BT, BIRILESE AFP
JA BT REBTE AT R A h Ay S VS SNIR R R R
T, HTEFF AR S 16 P28 B 9497 P R T — S T
M. 1B AFP Gsh F(U7EH &KX AFP AT B A+
HA—ERIBITRERE; K #x AFP BT & &
S, TTE AR, Bk AFP B 40%
A, B, TR ERGTFEEIREM
& AHUE R T RIAE B MEREMRX,

SRLEE R — R BT I R B AR S, 4 90%
R PRI RE TS E B B . ARSI R A
AN, L 1E ASORIRE RNA SR BEAH S8 H 1
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A hTERT, BRI 53 76 5 RLAG BAVE R IEH 4 2R
Pz #ik, T hTERT {XUFE SR BH 74 % Ak 92 40 At
kAL 4 P F ik, W1 hTERT J& %6 b B8 75 v
RIRERE . hTERT ¥ P ¥ B 40 Mk A 4k F iy
KA, F kK V-7 e 8 o 1840 T 78 1E % 40 v JL
FEA FIks,

Toshikuni 8¥5% & 8, h\TERT 7€ i 40 fd 3% %
Hom 5 AT 20 b A9 FHEE R 43 9128 100% F11 30.4%,
B7EHS 74% W T AR iR FRE, MEEEA
ArhLRKE , FAUH hTERT EFBA A A
A e R R R

Horikawa % 35/ T hTERT H#FE#E R, k8
B Z SR AR 3 F O oo TATA &
f CAAT & E & GC, AA BB 3 FiEtE, 3 5%
BEGRYTE M —3, hTERT B3 F ATG L -
208~ - 150bp By 59 98 E & hTERT 3 31 F 3 %
EERRA B, TR SRR BN L ERA LA
AR M 78 F i R A R RN TS B 4L
MLAEEE 3 4 SPL T4, 2 4 E box R4 MAZ
(Myc—associated zinc finger protein, Myc 8 X#848
FH) M AP - 2(activator protein — 2, #IGFHEH —-2)
gapiE P, RTEIFFRIESE myc — max B B{&
HE5 E box &4 M ¥IE hTERT B3 FH ¥
Flol, 3BT CpG BEBIR B8 CpG S H
AT REXT hTERT B3R AH MEH1ER, X hTERT
FE W WHERE CoG B &Y B B 1L 701 4 4K 58
CpG B H LM LK FHREFTHFR, Uk
5T hTERT B RB R TEH SR FHRER .

$F hTERT 2EE EH B3 FRFFR, BilA
% hTERT #HE s MAe R R G FEHHEE
B, Gu % hTERT J3 3h 775 i 78 40 e
HETEER R, W T —F B hTERT B 31 Fi
BEH BEHAEREARESEN Bx FRT-HS R
P 3 ) L 36 T Ak, X T B B TR R
A5 S B A 4 PR 3 4 At & A A T, YT X L 40 A
JLF AW, XFH hTERT B3I FRENER
HEERTT R MERBITHLEERNEY
¥, B— e A AR EE G TRl

AT R, AP ¥ T hTERT X H&#iF &
Whim B4 0. 3kb B9 B, S5 RIESE: A A
HepG2 4l ffd 32 & 18- 31 89 )8 31 F F 31 5 GenBank
ABTHABMEMMA hTERT B3I FFE5ELH

[,i%8 hTERT 24 B 3 FEARRMBEH R
AR ERTE. SRIUESSAEN 4 M hTERT
B FERAREFEHEAMNERRE. BZ5
AFP J3 8 FiEHEAM 8, AT KB hTERT 331+
MR AR AFP 3 3 FEBRERERIE
¥, B 75 %1k AFP 89 HepG2 4+, K5 3h
EHWL AFP B3 FHEMHS 14 /5. 454 hTERT
FERFRE PR S R P 2 AT R, R hTERT B
TR RTTEE R 5%, W88 ST X TR R 1 1 Y
RIS

2 £ X W
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