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AMV Reverse Transcription i % PCR R4 &%
o6 25 WA UK 71 S0 1 Promega A F] s G418 Al

Lipofectamine 2000 JI§ Jit /& ) H Invitrogen 7 A ;
TUNEL T 4f Hfg £ 31 X 71 &% F TBDscience 24
s TR HUR(— B P I F Zymed Ltd:
S Al 22 A A AR A Sigm A F] 7 5. PCR 4l
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Table 1 Primer sequences used in PCR

Primer Sequence(5'—3") Product size/bp
Core domain of hTERT promoter P1: AAACTCGAGGATTCGCGGGCACAGACG (Black italic letters represents an 267
Xho 1 enzyme site)
P2: AAATTCGAACCTAGGCCACGTGCGCAGCAGGAG (Black italic letters
represents HindIll and BamH | enzyme site)
Core domain of CMV promoter P3: AAACTCGAGACGGGCCAGATATACGCGTTGACAT (Black italic letters 643
represents an Xho [ enzyme site)
P4: AAATTCGAACCTAGGGATAAGCCAGTAAGCAGTGGGTTCT (Black italic
letters represents Hind Il and BamH I enzyme site)
rVBMDMP P5: CGGGATCCACAATGCCATTC 182
P6: CCCAAGCTTTCTTTCTGGGTT
B-Actin P7: ACCGTGGAGAAGA GCTACGA 309
P8: GTACTTGCGCTCAG AAGGAG
12 & 441, FAY3ATATIL. 48h JE, YRS PE

1.2.1 pGL2/hTERT-LUC(hTERT Ji3 5 1 #%0 [X 45
FURLIELZE. DL 293 4 B 5L K41 DNA h#itk, H
514 P1. P2 11 PCR §4% hTERT J& 8+ 156 53
JF (=28~ =277 bp J &), [t PCR =%, HIMR
HIE N VIS Xho T A1 Hind I 43 5% pGL2 (Basic) 5t
A AEAL I PCR = W4T XUV, B H 18 F Boa
W% ¥, H) pGL2/WTERT-LUC J& ki. Y4k, M
pCDNA3.1 FURL i, FH514) P3. P4 @ik PCR
P CMV 251741232~ 819 bp FEY), WESZ”
YK JE Sl 643 bp, A1 PCR 724, FHBR 6 3 1)
i Xho T Al Hind L 43 59 %} pGL2(Basic) 5k Al 41k
(1) PCR ;*~#AT XUEG Y, Bl H i f Bom sz, B
pGL2/CMV-LUC Jicki, FidJikity) 2 PCR AL
YooE, 1 LI FIHE TI

1.2.2 hTERT JA 3 FIh e b MEA 0. FF 400 ng
pGL2/hTERT-LUC 1 pGL2/CMV-LUC JF kL4 il 5%
Yo A TR 1 40 B (AS49 41 B . HUVEC-12 41 f .
HFL1 40 ffi. XJH 20 )fi. BEAS-2B 41 Jfii. 293 4
Mo L-02 4 i), 555 BL pGL2-Control Ay BH 4 X
#e, pGL2-Basic A BHPEXSHE, i %6 6 R B IS PE
3T, K hTERT J5 8 1 I skim k. e ik

AR AR # . 8 TD-20/20 5% 6 il 43k
ATREI, PR TEARL I 2 A S5 AR SO0 5 B-gal £5ME
Z 1) 7~ hTERT Ji3 3l -3 A0 B AR R 35 % (BLFAT
LI & = s FIR), AL AT 3 IR,

1.2.3 pLNSX/hTERT/rVBMDMP ¥ 575 £ 5t ki (1) 5
4. FBREIE N VIEG Xho 1 F1 Hind I 53 5% pLNSX
B AR pGL-2/hTERT JFURAT XUV, [mfie H i
Btjmi# Rz, W) pLNSX/hTERT 0955 8 fiki. 2R,
% pLNSX/hTERT 35 5 5Ok Al pUC19-VBMDMP
SR BRI P VIS Hind TTAN BamH T XY, (9]
W H I A BSi%ER:, Bl pLNSX/hTERT/r'VBMDMP.
4k, R BRI N VTEE Xho T A1 BamH T 73 5%
pLNSX/hTERT/rVBMDMP Jii ¥i F1 pGL-2/CMV Jit
BAT XU, [ H I v B a 1E#E, B pLNSX/
CMV/rVBMDMP 5 5 5ok, 38 ik 42 PCR
)% 5E .

1.2.4 B P T 3 SRl 1A T A R . S IR
BR[5]3E4T, ¥ pLNSX/CMV/'VBMDMP. pLNSX/
hTERT/r'VBMDMP 1 pLNSX/hTERT J5tki 43 51 4
PA317 4ifl, 600 mg/L G418 §%i% 2 )5, &7
B R R: IR, R4 7~ 0% 45 (1 PA317 40 i
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R WERRAEEE, WEREREE S, K
AS49 41 e Fh N 6 FLAR K 7R, 4 5 H RV-CMV/
r'VBMDMP. RV-hTERT/rVBMDMP 1 RV-hTERT
T B A1 8 mg/L SR &t ik 37°C W B (JK H) AS49
4 M (B A549-CMV/rVBMDMP. A549-hTERT/
rVBMDMP F A549-hTERT), #E2H 34L, /&4 6 X
(4h/ Ik, MIBG  8h/ k), L1 MOLE S
TEALA. w)a, BENLEE 10 NRLEF, 410 8T
THE200 AN, ZEvHEEFAIAET Al s,
TET- 3 (Y%o)=(FET- 41 P i1 40 85 / 200)x100%. 5 4,
Fl RT-PCR F1 Western blotting 5 illl rVBMDMP 7t
AS549 A bRk,

1.2.5  SIEDOEIRE. S HOCHR[6]H] % 41 fLIC
FHEE D WEQ  DEE. e AR
rVBMDMP £ $itric 1 h (37°C), &)y Ja H FITC #x
WHIFEUR —Pihsid 1 h (377C), R HE I,
TR TS, K.

1.2.6 RT-PCR. WHEZAM, % Trizol 745 AF %
7 P2 40 M 5 RNA, 58 A0 53 6 6 B2 v 0 B i
VKR I RNA RO B . &l i, o B 0k A7
F=70°C . RT-PCR % AMV 1 % 5638 71 & 1%
WIRIMATW 5% . ARG HCRT =9 3 wl, I PS
5 P6 IR N X PT 5 P8 Iy 1 pl
(10 wmol/L), # 30 wl PCR X W1k %, 7E PCR 1X
HIE, 1 %Ba R B A KA U4 4 4.
1.2.7 Western blotting £l 25 [ iR k. W 4E 41
L, AR, MRS, LLEUKIE 80 we I
BV T HEAT 10% SDS- AN 3% 252 58 T4 I ok i 45t Jie i
WK, BRMEL B, P 1000) P B-actin BT
(1:2000)4C WFaE IR, YEWE, HRP FRIdHF
PR P 100015 E . Ve, Kot. B, B
S BRSO

1.2.8 ¥ =0 4 g {% (FCM) £ Wl . RV-CMV/
r'VBMDMP. RV-hTERT/rVBMDMP 1 RV-hTERT
TR KA AS49 4 1 S, A AR AS49-
CMV/tVBMDMP 4il i . A549-hTERT/rVBMDMP
UM FN AS49-hTERT 40, IRk e 4 o &, PBS
e 3K, T0%TA 1) L BE 4°C 2/l 2 h, 3
YUBEHRSE S 105 A /ml. 26 A6 505 E A4 28 W) o
A 4 {X(Becton Dickson 22 ) )il & 40 B8 T 17 50
1.29 iR 2. K AS49 g0 Rl T 96 FL
B (4 4L 1x 10*), F] RV-hTERT. RV-hTERT/
rVBMDMP Fl RV-CMV/AVBMDMP #5241 8 mg/L
T 37°C W E (R YL)A549 4, 6 (@4 h/ X,

B % 8 h/ ¥k), 43K A549-CMV/r'VBMDMP 4] .
A549-hTERT/rVBMDMP 4111 A549-hTERT 41,
P 3 A PATHL, B MTT BT, K
HAEWE 3 ), BEFEARNEE, HRIEH
(RS 555 1 R 2 )RR 40 2k K
IR e, SR 8 K, Kram ks IE(H%
HIEARRRAC b, BIFS A 2R K th 4, AR S0 gl
ST T 3K

1.2.10  ARE R, H I RPMI 1640 #ik:
AS549 Y B FA TR T M N, B RS 5x10°
4 2 (200 wly, 4l 6 H, 4t 3 4 (R A549-
CMV/t'VBMDMP % . A549-hTERT/r'VBMDMP 41
HTAS49-hTERT 41). M 5 B K 5 US4 BURS
FfL AR SEREACIRGL, $eRP 2 S, #E7 AS49 4
JORR BRUBSOR Y, 988 N VA5 RV-hTERT/rVBMDMP
WA, qd.x20 RIELLMEL, & 3 KillEK
AR, FEE BRI (= Rt 2x KA x0.52),
I3 Hons bR A IS AL, 5 e, AR ZEAR B,
IR E, THE IR E (%), HJR % = (WTERT 41
J8 5 ~hTERT/rVBMDMP 41 4% # )/hTERT 41 % & x
100%. #5¢ Ji BB AL 23 9) F ik 52 34l rVBMDMP
BRI L TR 234 i T2 J¢ Caspase-3 H5
PRIk,

1.2.11 TUNEL AR AR AL 2R Mg T, Fcid
RGP, AWM MDA b, &
FI K =36 15~ 30 min, TUNEL JE& %W, 37C
60 min, ##4L7 -POD, 37°C 30 min, DAB ¥ i
o, JCBE R NTE AR, BHYERIWARE: T Mok
i, SRR e ARk, THE 200 >4,
THRPH T4 E 2 2o TR TR BN T
5% K I RN, KT 5% /N T 25% S 55 BH M
N, KT 25%iM /T 50% ok A BEE e v, KT
50% 5 A s B SO

1212 Seit2#orr. N SPSS13.0 Givh# bt ik
T k%, bl x £ s I8, Bl P<0.05 K-

gt L.
2 4 R

2.1 EH pGL2/hTERT-LUC FRHRIEETILEE
ik PCR § 843K L) CMV 1 hTERT J3 3l
A B, MJ# T pGL2/CMV-LUC F1 pGL2/hTERT-
LUC Jitki, FikiZe Xho 1 Al Hind I XL ) % €
FRENTUESE(E 1), S0 745 RAUESE ¥ 4156 4 IE .
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Fig. 1 The pGL2/hTERT-LUC plasmids digested
by the Xho I and HindIll restrictive enzyme
M: Marker; : pGL2/CMV-LUC plasmid digested by the Xho | and
Hind Il restrictive enzyme; 2: pGL2/hTERT-LUC plasmid digested by
the Xho | and Hindlll restrictive enzyme.
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2.2 hTERT Bl FEA R EIEE RIS

28 B- 1 FUME T Eg W AE AR 1 5 R Y. CMV Al
hTERT J& 8l F & Ik AN 2GR B E, 45 R oK,
CMV &3 2T 10 i A549 28 i F0 = i e 40 i v 1)
HAT 8w 0 e 535 M, hTERT J3 8 7 AN AE il i
A549 A AT — 8 I s e, T A E M e 4
JL i PRI 45 R U] hTERT J& 8 1 % %0
PEEA Ak £ E, T CMV B BB (K 2,
n=3, P<0.05).
2.3 E4H pLNSX/hTERT/rVBMDMP i §% 25 R fi
HIEE

41 JFi kB pLNSX/CMV/rVBMDMP, pLNSX/
hTERT/'VBMDMP 1 pLNSX/hTERT £ Xho I -
Hind T XUEG DI ( 3)F1 PCR %58 (45 5 oK B 7R)1F
S5, 192015 H IR BOCAN— 0 sk 4l

BEAS-2B 293 L-02 A549

Fig. 2 Analyzed transactivation of hTERT promotor in A549 cells
Values are x + s deviations(SD). (n=3, *P < 0.005, ys pGL2-Basic). B: pGL2-Basic; : pGL2-hTERT; O: pGL2-CMV; & : pGL2-Control.

Fig. 3 The pLNSX/hTERT/rVBMDMP vetrovirous
plasmids digested by the Xho I and HindIIl
restrictive enzyme
M: Marker; I: pLNSX/CMV/rVBMDMP vetrovirous plasmid digested
by the Xho | and Hind Ill restrictive enzyme; 2: pLNSX/hTERT/f'VBMDMP
vetrovirous plasmid digested by the Xho [ and Hind Il restrictive
enzyme; 3: pLNSX/hTERT vetrovirous plasmid digested by the Xho I

and Hind Il restrictive enzyme.

24 TREFFHHRE PA317 AMARKEL

¥ pLNSX/CMV/'VBMDMP, pLNSX/hTERT/
rVBMDMP F1 pLNSX/hTERT 35 75 JFURE 43 51 G
PA317 4l i, G418 Ik J5 fil & va %, £ RT-PCR
(45 RR W) M s oL g (8 4, b THE T

1 2

Fig. 4 Immunofluorescence detection
of PA317-hTERT/rVBMDMP cells
1: PA317-CMV/r'VBMDMP; 2: PA317-hTERT/rVBMDMP; 3: PA317-

hTERT.
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%¢, PA317-hTERT 41 il 7t S5 5% 5% J5 Hl EB 4 (7,
WORAN MR SE, RIS E PO 1) PA317 4
MO, WG EE, D e R B i % .
2.5 hTERT 1 CMV & 31Fi8iZ rVBMDMPE #
FIEHI LI

A RV-CMV/'VBMDMP I RV-hTERT/
rVBMDMP %% # & 4t A549 4 il . HUVEC-12 41
Mo, HFLI 40/l XJH 41 2. BEAS-2B 4fi ffd. 293
40 H AT L-02 4l 5, 4 RT-PCR £l rVBMDMP
M % ik, 45 B £ W, hTERT B3 1 &
rVBMDMP 3 KA £E A549 40 Jitg b i % 35 (K 6),
1M CMV J5 31135 rVBMDMP JEPE7E F ik 41 fitg h
¥imaRis, BAWEXH(KE S, 47N,
hTERT J& ) Fif#5 rtVBMDMP : K £ ik A5 — &
()40 It 5.

bp bp
2 000—
=
_ 309
250— —
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Fig. 5 The expression of rVBMDMP gene regulated by
CMY promotor in different cells detcted by RT-PCR
M: Marker; J: HUVEC-12 cells; 2: HFL1 cells; 3: XJH cells; 4:
BEAS-2B cells; 5: 293 cells; 6: L-02 cells; 7: A549 cells.
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Fig. 6 The expression of rVBMDMP gene regulated by
hTERT promotor in different cells detcted by RT-PCR
M: Marker; 1: HUVEC-12 cells; 2: HFLI cells; 3: XJH cells; 4:

BEAS-2B cells; 5: 293 cells; 6: L-02 cells; 7: A549 cells.

2.6 A549 {AfEH rVBMDMP RiEH
RV-CMV/r'VBMDMP. RV-hTERT/'VBMDMP
A RV-hTERT i 5 85 /& 4% AS49 41 o Jj5 , &
RT-PCR ( 45 R K I 7~ ) 1 Wester blotting F; il
rVBMDMP ] % ik, &5 R &5, A549-CMV/
rVBMDMP 41l i f1 A549-hTERT/rVBMDMP 41 i

F1F r'VBMDMP %1%, 1f] A549-hTERT 4 fitd 4 [H
P 7), ¥l hTERT 53571 LLE# rVBMDMP
FEIRZE AS549 40 i b k.

1 2 3
S i
S r'VBMDMP

Fig. 7 The expression of rVBMDMP protein in
A549-hTERT/rVBMDMP cells detcted

by Western blotting
1: A549-CMV/rVBMDMP cells; 2: A549-hTERT/rVBMDMP cells; 3:
AS549-hTERT cells.

2.7 rVBMDMP K& A549 AR SR eL AT

4% % H RV-CMV/t'VBMDMP., RV-hTERT/
rVBMDMP F1 RV-hTERT ¥ 5 25 % 4 A549 41 ity
(6 7%, 4h/ ¥k, [HkE 8h/ ), bW i
. BEHLE 10 NLEF, REASPLES U5 200 A4
M, ZEvEETE ML T AN A, &5 R WK AS49-
hTERT/'VBMDMP F1 A549-CMV/rVBMDMP 41 il
5 AS549-hTERT 4 H 2897 F A0 T B 5 3 2 (3% 2,
n=3, P<0.05).

Table 2 Statistics of natant and died
A549-hTERT/rVBMDMP cells

Number of natant

Cells Death rate/%
and died cell
A549-CMV/rVBMDMP 76+23% 38.0
A549-hTERT/rVBMDMP 43+12% 21.5
AS549-hTERT 1448 7.0

*A549-CMV/rVBMDMP and A549-hTERT/rVBMDMP versus A549-
hTERT, P<0.05.

2.8 rVBMDMP % A549 Zfia4 <RI E N

¥ B G i A549 41 D (A549-CMV/
rVBMDMP 41 . AS549-hTERT/rVBMDMP 41 #l
AS549-hTERT 41)Ba K H MTT vEEAT RGN, 24246
W8 K, exhilHanur K ahsk. LBl K ih
L MG M, A549-hTERT/rVBMDMP 4 fifg Al
A549-CMV/rVBMDMP 41l ffl % A549-hTERT 41 Jifg
AR B 22 (¥ 8, n=3, P<0.05).
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2.9 rVBMDMP RixX} A549 4 BRI T R e 2R

il SIS A549-CMV/rVBMDMP 4 it A549-

12} hTERT/fVBMDMP 4il fis F1 A549-hTERT 40 i, K

ol FI FCM Rl T2, 45 5 5% AS49-CMV/

%9- rVBMDMP 4 Jfii 1 A549-hTERT/rVBMDMP 41l it %%

g AS549-hTERT 4 ML i T % W] S 484 0 (B 9, n=3,

o P<0.05). 74k, 2 DNA R ykor i 4 i T,

§ 45 5 o8 A549-CMV/rVBMDMP 41 il F1 A549-

S —= N WA U I 0
— T T T T T T T

Fig. 8 Growth curve of A549-hTERT/rVBMDMP cells
o—e: A549-CMV/tVBMDMP cells; A—a: A549-hTERT/rVBMDMP
cells; m—m: AS549-hTERT cells.

hTERT/rVBMDMP 4 Jitd ] UL 2 [¥] DNA #ffk 4
(& 10). [AF, @ik Western blotting A& 41 iy -
Caspase-3 H1 FH &1k, & R EBIR, A549-CMV/
rVBMDMP 41 i il A549-hTERT/rVBMDMP 4 fiil -}
Caspase-3 [ #1558 A549-hTERT 4 g 91 &t 384 i
(& 11).

144 112 116
108t 24.8% 841 17.5% 871 1.2%
EREe 5 56 £
S n| 3 s56f £ 58t
Q o @)
36§ 28 re 29t
W«m "
0 Mrnig, L btk ”}]‘L\w L 0 L M‘MJ“’MW-. 0 L L L L " L
200 400 600 800 1000 200 400 600 800 1000 200 400 600 800 1000
Count Count Count
A549-CMV/r'VBMDMP A549-hTERT/rVBMDMP A549-hTERT

Fig. 9 FCM detected apoptotic rate of A549 cells of rVBMDMP protein expression

Fig. 10 DNA gel electrophoresis observed apoptotic
in A549 cells of rVBMDMP protein expression
M: Marker; 1: A549-CMV/rVBMDMP cells; 2: A549-hTERT/rVBMDMP
cells; 3: A549-hTERT cells.

1
.}- W Caspase-3
T — i

Fig. 11 The Caspase-3 protein expression in
A549-hTERT/rVBMDMP cells detected
by Western blotting
1: A549-CMV/rVBMDMP cells; 2: A549-hTERT/rVBMDMP cells; 3:
A549-hTERT cells.

2.10 BFERBELE

N RE— 5 AR A SRR IR 45 R, K A549
AR AR R, R 2 S, EENT AS49 JIR AR
B, BRI N ESTRAEE, &3 R KA
W, FEERAAR,  WEENT IhRE A K P
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BL(EI12). 5 S, AEFERREL, R AR AR T RR L
H (K 3). 45508278 rVBMDMP KA BE 41l

Table 3 Comparison of transplanted tumor

volume and weight

A549 4K
Groups Tumor volume/cm®*  Tumor weight/g
5.0F A549-CMV/rVBMDMP 1.78+0.93% 1.15+0.78"
- 2(5)_ A549-hTERT/rVBMDMP 2.37+0.68* 1.68+0.53"
g +ur
% 3.5 AS549-hTERT 3.46+1.15 2.45+0.91
£
“; ;(5) % "A549-CMV/r'VBMDMP and A549-hTERT/rVBMDM versus
5 50 AS49-hTERT, P< 0.05.
E .
£ 15
S 10
ﬁ 211 REBEENEARTTN
15 18 21 24 27 30 33 3 WA AR L) R, 4185k
hjecion time)'d GEAR BB, I T IR R (7 A 5 58
Fig. 12 Growth curve of transplanted tumor inhibited by 4 T2 40 By, A549-CMV/fVBMDMP 4] Fl A549-
expression of rVBMDMP gene regulated hTERT/fVBMDM %H E(J VT glﬂ H@f& A549-hTERT 4

by hTERT promotor

o—e: A549-CMV/rVBMDMP; m—n: A549-hTERT/rVBMDM; A—A: %(l’é—] 13)'
A549-hTERT.
y' ‘:'.' i B o '-:’; P g = \v e
RIS o R A
; g”r”,’%{"‘;’:‘ /‘:‘f" :"‘ L mﬂ: ;-“.'” o' ¥ L) 8 o
05T AT g Ry Bl
VIR Yot R s kS
L b N
VRt =i i P ee .
v S 7 bl 5 = ®7 <
k > "cgﬂ“a‘ ' R W ~:“ g P N / »
A e e o e
A549-CMV/rVBMDMP A549-hTERT/rVBMDMP A549-hTERT
Fig. 13 H.E. staining of transplanted tumor tissue in the nude mice
10x40
2.12 BREBEEADMATHT J¥; AS549-hTERT/rVBMDMP 41345 41 f A% S 35 (4

BB L A Y) . TUNEL R I (DAB  Bikofk, #8122 Mk v A549-hTERT 414
PO T, 45 BB AS49-CMV/AVBMDMP Rz L4805 (0, 8T SR I I N (& 14).
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Construction and Function Study of Expression Vector
of rVBMDMP Gene Regulated by hTERT Promotor”
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Abstract To investigate action mechanism of the expression of 'VBMDMP gene regulated by hTERT promotor
inhibited cell growth of lung cancer, the Core domain of hTERT promotor was obtained by PCR and its function
activity was detected. Then, retroviral vector of pLNSX/hTERT/fVBMDMP was recombined, and lung cancer
A549 cells were infected by the collected vetrovirus. Further, it was observed that expression of 'VBMDMP gene
regulated by hTERT promotor influenced cellular morphous, cell growth, cell apoptosis and expression of
Caspase-3 protein. Moreover, it was observated that expression of -'VBMDMP gene regulated by hTERT promotor
inhibited the growth of transplanted tumor in the nude mice, the cellular apoptosis of tumor tissue and the
expression of Caspase-3 protein. The results showed: a. The Core domain of hTERT promotor can regulate the
expression of r'VBMDMP gene (n=3, P < 0.05); b. Expression of 'VBMDMP gene regulated by hTERT promotor
was abled to inhibit the growth of lung cancer A549 cells and transplanted tumor in nude mice (n=6, P < 0.05); c.
The expression of 'VBMDMP gene promoted the apoptosis of lung cancer A549 cells and the expression of
Caspase-3 protein. These results suggested that expression of r'VBMDMP gene regulated by hTERT promotor
inhibited the growth of lung cancer A549 cells because it enhanced expression level of Caspase-3 protein to

increase cell apoptosis.
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