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(# =] HH: DIFH HPVIGES R Ribozyme )X B 808 CaSKi 4 skl B Ak iy 0 K FLML . 7% LIS R ik
H4HL HPV16E6-Ribozyme .25 A TR 7351 F: A CaSKi 4L, 44} CaSKi-R . CaSKi-P 4IHf . 5 2 38 K A% Wi 26 4 i i A R 35
Western blotting 461 3 Fh4ijfs HPVI6E6 # (1 AU R ik, Fl TRAP-ELISA 3246 I s by A 75 14 , Fl RT-PCR 3461 P53 | c-myc
hTERT F1 hRT (15, S5 MZesciE S MREYE CaSKi-R 4l Hh 452 323K , Western blotting JESZ CaSKi-R th 35k E6 45 [
4 CaSKi-P,CaSKi HJ 4} ik, CaSKi. CaSKi-P.CaSKi-R 3 Fft il B3 (1% vt r Wt 75 14 5 43 571 4 ( 0. 89 0. 14 ).(0.90 = 0. 11 ),
(0.36 £0.06 ), %54 T Hi HPVI6E6 FZRFHY CaSKi-R 4H I siipr Bl v 1 A M il 54 59.55% , 5 CaSKi, CaSKi-P 4l i Lb 3 HH B T
F( P <0.01 ). ‘5 CaSKi il CaSKi-P 4HJfiAH 1L, CaSKi-R A iE3EIX c-myc .hTERT mRNA BIJ/0, P53 hRT mRNA ik TCH]
AEfk. H: Hi HPVI6EG R mam ] CaSKi-R 240 usiihi BT 1, FOPLH AT 655 HPV16 9 6 & 4 & c-myc hTERT mRNA
WA K,
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Effects of anti-HPV16E6-ribozyme on telomerase activity in cervical carcinoma
cells and the related mechanisms

RAO Zhi-guo'" , ZHANG Ji-ren’, ZHENG Yan-fang’( 1. Department of Oncology, Wuhan General Hospital of PLA Guan-
gzhou Military Area Command, Wuhan 430070, China; 2. Center of Oncology, Zhujiang Hospital, Southern Medical
University , Guangzhou 510282, China )

[ Abstract ] Objective: To investigate the effects of HPV16E6-ribozyme on telomerase activity in cervical carcinoma cell
line CaSKi and the related mechanisms. Methods: Anti-HPV16E6-ribozyme and blank eucaryotic plasmids were transfect-
ed into CaSKi cells via lipofectin, and the resultant cells were named as CaSKi-R and CaSKi-P, respectively. The expres-
sion of ribozyme in transfected cells was observed by RNA dot blotting. The expression of E6 mRNA and protein in the 3
kinds of cells were detected by Northern blotting and Western blotting, respectively. Telomerase activity was determined
by TRAP-Elisa method; the expression of P53, c-myc, hTERT and hRT mRNA were examined by RT-PCR. Results:
RNA dot blotting showed that anti-HPV16E6-ribozyme was stably expressed in transfected CaSKi-R cells. Western blotting
showed that the expression of E6 mRNA and protein in CaSKi-R cells was obviously lower than that in CaSKi and CaSKi-
P cells. The telomerase activities in CaSKi, CaSKi-P and CaSKi-R cells were (0.89 +0.14 ), (0.90 0. 11 ) and( 0. 36
+0.06 ),respectively. The inhibitory rate of telomerase activity in CaSKi-R cells was 59.55% , which was significantly
lower than those in CaSKi and CaSKi-P cells ( P <0.01 ). The expression of c-myc and hTERT mRNA in CaSKi-R cells
was lower than that in CaSKi and CaSKi-P cells; the expression of P53 and hRT mRNA remained unchanged. Conclusion :
Anti-HPVEG-rivozyme can obviously inhibit the telomerase activity in CaSKi-R cells, which might be associated with de-
cline of HPV16 E6 protein and c-myc, hTERT mRNA expression in CaSKi-R cells.
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lomerase )& —F' 1 RNA FIE& [ ot 24 A% 19 A% 5 % 2R
F( ribonucleoprotein, RNP ), H: RNA 4 2H 73 H i f
Bt T Mk B Ui IR , PRIt o Rz il 2 — A RNA
MCHRF DNA BB Y. SRS £ telomerase ac-
tivity, TA )J2 40 i 2R 45 7K Az A Y 0 B A%, 2 40 i
ARG B FERE , N2 T0% ~95% AL i s ity o
it TP 1 e T 9 05 B R 2 2 A g O B R R
IR BRG] HPVIGEG AT LR 3 Sk i 175 1
I HPV16 5 HPV18 e Y At 5 1 AL, e b )
FIRY A L 8 7 A A SR S 1 B 2 4, PR I AR
AL G T IR IR T I — AT S e, AR
FHAFHT HPVIOES HYARLME Ribozyme ) e A E 31
T 40 ML CaSKi, BH W7 i 2 [ E6 /9 %35, B 1 i
HPV16E6 A% X1 5 2w 4 CaSKi Skt g% 18 | i
WA A2 RTERT )52 M S AT Be A AL

1 #MBS5AEE

1.1 E&&XA

i HPVI16E6 i A E 1t SapE I eIk A 5
FEHE M. peDNA3 i J6 B (1) 3 B 1) A% 3k i
ki, pcl6HRz 3 HPVI6E6 % ifF it B A% 33K i ki,
H A S A B ORAF B % Ak IM105 A2 AR T, K i 1l
#Hralifb, CaSKi 4Ll HPV16 FHME Y A g 59
IRE , AR B FR . HPVIGEG %I HPVI6ES
PREE B PR B L AR ) Ak 22 9T BT & B, HPV16EG6
KB BE R F 91 5 TATCATGTACTGATGAGTCCGT-
GAGGACGAAAGTTGTTTG, E6 #H [ B @ [ Pt 1A
( BT 1gG)F FITC FRic P03 [ b
A BEARARAF . 5193 W LAY TR
A BRAA BRI A ) H AR A BR AR B . Sk
TSN 3751 65 "R 75 €] Boehringerr Manheiman 23 &) ;%
i, VG5 FE (A DU R F 26 [l ERMA INA /A W] B BR A%
(2960 ). DNA 437t brifi( 2 kb ) Marker 241
KeFAY TR J 0 B i, DNA Marker DL2000 £l
One Step RNA PCR Kit( AMV )l [ K% 5 44 T2
AIRAH,

1.2 # % CaSKi %0/

PUG J AR 5 % pel6HRz ., pcDNA3 43 ) % Y
CaSKi 41fitg, LA G418( 400 ~ 800 pwg/ml )i P i i,
H BRIV SE R AR B 3G IFORAF , 4390l 44 CaSKi-R .
CaSKi-P 4 fifd .

1.3 Dot blotting | 3. HPVI6E6 4% B #£ CaSKi-R
2 o, o o Rk

FEEUAN S RNA, U RNA FE4 S wl, i 10 pl

FITERE,3.5 pl 39% S, 1 pl 20 x SSC, RS 5 &

68 C ORI 15 min, SR )5 B B A VKR o H—Hi
FRET HE BB S AR A0, 321K RNA A A
W, IR TS B 80 C AL 2 h, 52P FRiICHY
Pt HPVI6E6 R PRIREF AT 4258 .
1.4 Northern blotting # HPV16E6 RNA #) & ik
PEELANAL L RNA, LI P ARIC Y E6 % Fl B-ac-
tin TRET AT Northern blotting 2238, 2238 J& X 4% 4%
HHEAT 5 BE R BE A, 43 BT H: RNA Rk 25 5 .
1.5 Western blotting # 1 HPVI6E6 % & #) & i&
HOGHEICAER 0 3 B At i, in A 20 i 22 ik % o
W5 x10°/ml ), vK [ 75 B 30 min, W% 3 B
YU SR o AP 1 Hir % i vk I i RO 2R vk
B30 pg B A PEST 10% SDS-S8 TN I BERG SR R
UK IFFR B IR AT AE 2 B b, AT 5 P R
[ 1: 2 000 HT HPV16E6 Hifk,4 C iR, A 1:300
B WARBERY HRP A3iC 30 18 ~24 °C 1 h B4
A I €5
1.6 TRAP-ELISA A& 2m i 5% 45 B 7& 2
AU 1 x 10° 4, 42 BEGR) & i $ 4t i)
FHULEHIEATHAE , B ARCM 2 450 nm F1 655 nm
()R B D) R D = Dy — Dess T
1.7 RT-PCR # M &2 4@ e, P53 .c-myc hTERT,
hTR .B-actin & GA
1.7.1 3l 4pikit B\t P53 c-mye hTERT .
hTR B-actin 5149, Fi K Fl RT-PCR #6145 41 40 ff p
P53 ,c-myc. hTERT .hTR .B-actin Wik, 5 FhHEA
S 1,

%=1 P53.c-myc. hTERT .hTR F B-actin B354
Tab.1 Primer of P53, c-myc, hTERT, hTR and B-actin

Gene Primer bp

P53 5'AGC ATC TTA TCC GAG TGG AAG G 3’ 252
5'CAC AAA CAC GCA CCT CAA AGC 3’
C-myc 5'-CGG ACG AGA CCT TCA TC-3' 520
5'-GCT GTG AGG AGG TTT GT-3’
hTERT 5'-CGG AAG AGT GTC TGG AGC AA- 3’ 144
5'-GGA TGA AGC GGA GTC TGG A- 3’
hTR 3'-GAA GGG CGT AGG CGC CGT GCT TTT GC-5' 111
3'-GTT TGC TCT AGA ATG AAC GGT GGA AGG-5'
B-actin 5'-ATC TGG CAC CAC ACC TCC TAC AAT GAC CTG CG-3" 839
3’-CGT CAT ACT CCT GCT TGC TGA TCC ACA TCT GC-5'

1.7.2 RT-PCR # Ml & 4 40 f5 & P53 . c-myc.
hTERT .hTR .B-actin t & % I 50 pl PCR {K %
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H1,10 x One Step RNA PCR B S wl,25 mmol/L
MgCl, 10 wl, 10 mmol/L dNTP 5 wl , RNA [t i 5]
(40 U/pl ) 1 pl 0055588 AMV Riase XI(5 U/pl)
1l , Taq i (5 U/pl) 1 pl , EF#ESI#4(20
pmol/L) £ 1 wl, B RNA 1 pl, 25 RNA /KN 2 6 &
50 plo 50 °C 30 min,94 °C 2 min, 1594 C 30 s,
50 ~60 °C 30 s, 72 °C 90 s, &I 30 PMEIH. 8 ul
PCR 774 L-FE 1. 5% B REWHEE IS HL vk , WG 38 B
FEHARR, JERe VR IR BE T A A T S A
1.8 %itsam

it H SPSS10. 0 A58 i, Bl LA x 5 %
N AT 25T

2 & R

2.1 #t HPVI6E6 #: B £ CaSKi-R 4a it #9448 % &
ik

4% CaSKi-R 41 il &2 RNA, 5 P #5ic B4
HPV16E6 LB ET -7 8 2438 , DA SM e SR i 4% il
YER BHAEXT BR, DL CaSKi-P 41 il RNA 1 A B4 Xf
W, 45 FESE, 1 HPVIGEG %M {E CaSKi-R i rf
R R E 1),

El1 Dot blotting #U#T HPV16E6

#%EBFE CaSKi-R 4HREH IR i%

Fig.1 Expression of anti-HPV16E6 ribozyme in
CaSKi-R cells detected by Dot blotting
1: Positive control( synthetic ribozyme ); 2: RNA from
CaSKi-R cell transfected with pcl6HRz containing
anti-HPV16E6-ribozyme; 3 :RNA from CaSKi-P
cell transfected with pcDNA3 plasmid without
anti-HPV16E6-ribozyme

2.2 3 ArtmAt s HPVIGE6 RNA & ik K69 T AL
1E CaSKi. CaSKi-R, CaSKi-P % 3 Fh 40 iy

B-actin RNA 3 ik & M i, % B K B8 5 5 A

269 448 276 513 266 694, Ui B RNA B AHYM . i

CaSKi .CaSKi-R.CaSKi-P ' E6 245874 (1 )% B {1 43
Wk 333 422, 137 204,350 011, CaSKi-R
HPV16E6 RNA ()5 iK%E CaSKi-P . CaSKi B i R (%
(P<0.01,K2),

[-actin

HPVI16E6

& 2 Northern blotting ¥l 3 'S FE
#iFash HPVI6E6 RNA KyRik
Fig.2 Northern blotting analysis of HPV16E6 RNA
expression in three cervical cancer cells
1: RNA from CaSKi cell containing HPV16; 2: RNA from
CaSKi-R cell transfected with pcl6HRz containing anti
HPV16E6-ribozyme;3: RNA from CaSKi-P cell transfected
with pcDNA3 plasmid without anti-HPV16E6-ribozyme

2.3  Western blotting #&-) 3 #F 20 ft. F HPV16E6 &
| o Rk

Wik 3 78, CaSKi-R Y HPVI6E6 4 [ 1 # ik
4 CaSKi ., CaSKi-P 20 g B iy 2, 3% B % Y 3
CaSKi-R 41 il ;N i $T HPVI16E6 #% i © A &% ¥ &1
HPV16E6 mRNA, i/ T E6 8 IR

M(x10 1 2 3

B3 Western blotting &l 3 i 5 4%
“MAah HPVIGEG & HRRIX
Fig.3 Western blotting analysis of HPV16E6
protein in three cervical cancer cells
A :CaSKi cell; B:CaSKi-P cell; C:CaSKi-R cell
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2.4 TRAP-ELISA sk # | 3 4 2m it 5 %2 B 75 M 0
T AL

i i) ELISA 28 s A il 45 3R 7, CaSKi,
CaSKi-P, CaSKi-R %5 3 Fft 21 Jitg v o7 Ji 115 14 () 06 % P
H554(0.89 £0.14 ).(0.90 0. 11 ).(0.36 +
0.06 ), YL T 4 HPVI6EG6 #% i 1) CaSKi-R Stk il
TPERMHI R A 59.55% . 2852 F 4B, CaSKi-R
)i 7 il % ME %% CaSKi, CaSKi-P 41 il B i F [
(P <0.01),CaSKi F1 CaSKi-P P A JC I g 22 5+
(P>0.05),

2.5 4 HPVI6E6 #% B 3t & % #& CaSKi % & ¥
P53 .c-myc hTERT \hRT 5 K R 49 %

LA RT-PCR il 3 FhZnffirh P53 .c-myc \hTERT
FRRT mRNA 13235, % & RT-PCR 145 R i 47
JREEAARG 30T B P53 (c-myc JhTERT \hRT % 55717 JK
FEME 945 4% B B-actin JKFEEAH L , % FLAE AT AL
% P53 .c-myc hTERT .hRT mRNA TEZRMIHH RO FE Ik,
FgE R 4 frs, 5 CaSKi Ml CaSKi-P 41 i AH
ke, CaSKi-R 40 M 3k c-myc .hTERT mRNA ] & Ui
/(P <0.01), P53 .hRT mRNA 3k JCHH B 25 1k
(P>0.05),

09T
08 [ l OCasKi
0.7t @ CaSKi-P
- = mCaSKi-R
Z 06
&
E 057
2 =
E 0.4
£ 03
027
0.1

p33/f-actin - c-mycP-actin A TETR/f-actin - hTR/f-actin

B4 3 FheApa P53 . c-myc ATERT.
hRT mRNA RIEHER
Fig.4 Different expression of P53, c-myc, hTERT,
hRT mRNA in three kinds of cells
** P <0.01 vs CaSKi cells or CaSKi-P cells

3 4 it

HPV 758 808 kA & B BB R A 2 15 rp
HHEE BN, 50% ~80% WS HUE 5 HPV16 AH
XK, E6 ET EHIEIEN . HPV E6 B 4% Y HPV
E6 £ A 25 2004 1 2 20 B A% 240 R RN 400 A A%, 24
i 150 NEIEFRZ K. HPV E6 &R C i & N S
5 P53 AHBEAE R PR EZ/EH ., C 4t 5 P53 Hf
SEEEA N i P53 FRMFT LT .

Wil — 2 A I E RNA 201, AT LU 91 4
SEHL SR RNA 43 F BOGE, X 9 2647 V15, B i
mRNA, I By Difg. 5 L RNA ML,
Wil AL B A B mRNA A9 g, it H B A 11E)
mRNA FJIIfE.

AR AT (B 5E ©IE 52 HPVI6E6 2% B 15 K
HNREA RLEI E) HPVI6EG JEH'°) . AHESY i i Jg
R4 HPV16E6-Ribozyme 25 4K FUKL 43 51 5 A
B 50U CaSKi 4L, 3 32 55 2% 584G I SAF S5 A% il £ 20
M P BES e 2 #6315 , Northern blotting 2% 328 UE 3L #%
YA BEAY CaSKi-R 41l E6 J& M A9 22 35 B W /b,
Western blotting 2 E 5257 Y A% 3 1) CaSKi-R 4iiffl E6
RN E Wb, RO YL 3] CaSKi-R 4i Ml 4
4T HPVI6E6 #% i & A 44 U1 %], HPVI6E6 mRNA
Fek b, s E6 A A .

ARSI A B, vk 7 ) ELISA o8 52 Al 45
7%, CaSKi, CaSKi-P, CaSKi-R 3 R4l g i 0 25 i i
537 (0.89 £0.14).(0.90 0. 11 ).(0. 36 =
0.06 ), 4L T 4L HPVI6EG6 #% iy CaSKi-R HY ¥ kL
it 5 6 % R 59, 55% . 5 CaSKi 1A CaS-
Ki-P 20 b #5¢ , CaSKi-R 41 A 174 st o7 il 36 14 B i %
(P <0.01 ).

KT AT HPVIGES # i S5 A CaSKi
20 it 5 0 B T R 1 T RE IR PR, A S 5G O RT-
PCR J7 A T 22 Fof s o it 1140 R 56 35 PR, 435 R 3 A
5 CaSKi FI CaSKi-P ZH i A Ht. , CaSKi-R 4 il 3k c-
myc hTERT mRNA WU/, P53 hRT mRNA ik
TG AR Ak

HPV16 E6 FE M5 P53 AR L Z ER
Fefdi LR A% I P53 AN & # H01E 3% By 48
AP L HPV16 E6 B FAREf# PS3 R TER A
KA, A & mRNA JKF o ARAF5E KRBT P53 mRNA
FEIEAE 3 PP B b o B S 25 B, I g g T 4L
HPVI16E6 B CaSKi-R 40 (1) P53 & 1 &k 4]
B b ik — 2B UESE T HPV16 E6 2 R PS3
SETEE HKFE, A JE mRNA K,

Pt HPVI6E6 # i 5 A CaSKi 20 i ff CaSKi-R
i E6 FEH ik B s>, T 520 HPV16 E6
HHMRIRE D, FIRAEA CaSKi-R 40l i b B 1
PEAY B R, R E6 B U ASNAE S 5 ik i T
PE 5 TR WA B T X i R il T PR 44 o>
X Leel S5 ARIFFT L5 A o

WF9E % B S A0 45 3 AN EE A B BN
Vi i RNA( human telomerase RNA, hTR ). ¥ it
AR F H( human telomerase associated protein, TP1/
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TLP1 ) #1A ¥iig K7 i 41 £k IV B 4% ( human telomerase
catalytic subunit, h'TRT, @ hTERT ). 7£ {& #b ¥t
hTERT % % #1% )5 5 hTR 20, 35 B0 M s il 0%
P B0 hTERT H 2 SE R , st o il 1 4 Do A1 8 7
2K hTERT S A A IE 5 40, i or 6 015 4075
SPE . hTERT B 2 3% 2 v b i 136 14 199 32 22 BR o]
PR 28, 1K - 5 St Bl 6 2 B A O L By
DL A 8T A A i AR A A e s b it 1) 3 Ak A
RTERT %% 55 i ISk 8005 ] B8 2 — E 2 B A5 3R,
73X — 2 B 5% 22 g S DR R e 32 DR = o s

W9 &3, HPV E6 25 {3 o 3% fin sity b g 44 £
ST BT R F e 3 T 344 1 1 e 200 D 10 it o 9
E6 £ 7615 S N2 B 2508 40 i 5 7K F hTERT #
ARG SCHEMAER , Rl P A R
E6 Fi#:i% 1k hTERT JH 3 ¥, ) — 4 & it P53 &
F A (7] 422 0% £k hTERT J3 8. 5% A W58 3
WY, ZE R S AL 20 B RN LR b K 4, HPV16 K6 i
WA TR c-mye 1% 555 18 T i 2175 S itk
R

16 hTERT J& 3l 1 35 v A W > B2 22 1Y E-box
A, OIS TE IR H A0 ME AR 0B, C-mye W)t BE ik
ALK E-box 1977 2015 hATERT mRNA HJ 3Rk,
TE B b Rz 40 AT AR 20 M, c-mye F6iK15 SN TR
PE TERT 3[R )5 51 S S04 It 0 Sl 1% 4
FIFRAE o c-myc F23K15 5 15 % A1 b JRE 40 B i TERT
TN R BT AL AR AR 22 e i s 7

2% | fir ik, Bt HPV16E6-Ribozyme § A CaSKi
A1, CaSKi-R 4010 HPV16 E6 & W/D, &z &
AR REAR 0 PS3 B U8/, A I PN Y P53 2R i 3R
iEHAIN, c-myc \hTERT mRNA B g Jaf /b, e & 534
CaSKi-R 2 g iy sk B0 PE R AR . LR B 5 i i 42
ARt — 5% .
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