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Human papillomavirus 16 E6 gene silencing suppresses invasion and cell cycle of na-
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OE. HMY O WELEE N AFL L9 7 (human papillomavirus, HPV) 16 E6 3 4 RNA T4 ( RNA interfering, RNAi)
Xf A G985 ( nasopharyngeal carcinoma, NPC) HNE-1 4ii g2 225675 58 J1 K A A I 20, 263k HPV16 E6 FE[RIAE Sy A
BRI RRIE R AT ATk . D3k ARARIEIN % b HPV16 E6 mRNA J¥51, %4 st % HPV16 E6 () siRNA 4%t HNE-1
M, R 1 RT-PCR K Western blot 537 E6 P 14 335 , ) F 432 2% S 90 A6 I 4 L 174 4= 22 68 7, MITT 6 A6 00 4 i 1 A4 4 38
B, AR A AR . 85 #EXE HPVI6 E6 11 siRNA R 8 5l HNE-1 ZHMIbk £6 mRNA FIiE (R IAKT, 45
ST IH 66.3% 56.7% (P <0.05) {ZZ25 U645 R B , siRNA FE YL p SF AN K0 (45.3 £4.0) , B &AL T B IR
[(147.7 £4.7) ,P <0.05 ] ; % Y 21 4l A9 14 58 32 E09M ], 55 BIMEXT HRZHAR L0 22 5 A Geit24 3 3L (P <0.05) 5 XA HL AR B
RYNERHE T G /G W, &5 siRNA AT LI R T P S0 HNE-1 40ffd P HPV16 E6 LK (2 5k , E 52 i HNE-1 41 g
1R 225G R RE T, T30l ek e 40 B vy £ A B 5, ol 48 SRS 30 431

KA . /NTHE RNA AFLRIRINEE 16 E6 54228 1951 ; 4N i A 401

hEE %S R73-36;R730.23;R739. 63 SCERARIRED: A

sopharyngeal carcinoma cells in vitro

SHEN Na, ZHANG Qian-ying, YU Xiao-yan, YE Lin, CHEN Hong-yan ( Department of Otolaryngology, First Affiliated Hospi-
tal,

Chongging Medical University, Chongging 400016, China)

Abstract: Objective To observe the effect of HPV16 E6-targeted RNA interference (RNAi) on the in-
vasion , metastasis ability and cell cycle of human nasopharyngeal carcinoma ( NPC) cell line HNE-1 and inves-
tigate the feasibility of using HPV16 E6 gene as therapeutic target for treatment of NPC. Methods According
to HPV16 mRNA sequence in the Genbank, the siRNA against HPV16 E6 were designed, synthesized and
transfected into HNE-1 cells. The mRNA and protein expression of HPV16 E6 were confirmed by RT-PCR and
Western blotting, respectively. The invasion ability was determined by Transwell chamber. The cellular proli-
feration and cell cycle phase were examined respectively by MTT assay and flow cytometry analysis (FCM).
Results The siRNA against HPV16 E6 downregulated the expression of mRNA and protein dramatically in
HNE-1 cells, with a rate of 66.3% and 56.7% respectively (P <0.05). The invasion assay demonstrated that
the number of HNE-1 cells which crossed the membrane in siRNA transfection group (45.3 +4.0) was signifi-
cantly lower than that in negative control group (147.7 £4.7) (P <0.05). After transfection, the proliferation
of HNE-1 cells were inhibited and there was a remarkable difference compared with the control group
(P <0.05). FCM showed that the cell cycle was arrested in the G,/G, phase. Conclusion siRNA against
HPV16 E6 gene effectively inhibits the specific gene expression, and then restrain the invasion and metastasis
ability of HNE-1 cells, inhibits cell proliferation, and induces cell cycle to redistribute.

Key words: siRNA; human papillomavirus 16 E6; invasion; proliferation; cell cycle

BEEWA TR AR 75 H (07-1-021)
Supported by the Project of Chongqing Municipal Health Bureau (07-1-021)
EB®A 00 08, L, A DI EL N, ATt BE U, 328 DS Sk 3503 e 77
[ B9RFSE o E-mail ; dazhunnana@ sohu. com
BIS1EE I , E-mail ; cchhyy787@ sohu. com
Y55 B #3:2009-04-11 ; £ [E] H #7:2009-05-11

Lo MR 2 T T B 5 L) S SR P PR LA
S WP £ X R SR IR T R, H M 0 SR A TS IR YT T
RURNE, 5y IS e fEG R o DAL, O i B MR s B LA
STHRIBFFE BATRRIR G S0 BT kB, NFL ke
7 (human papillomavirus, HPV ) 5 3k 551340 1 fd i A



1758 =

O N

RIS

Y F , Hirp HPVI6 |1 E6 8 H £ 18 /K 2 4 9
REE R BB . E6 LD Al ] HPV B
20 L R T A AR S A K, B SR R SR
AR A R e 451 TR BB 4G A L 9 1 T2 40 L DNA,
S NI FE N pS3 254, AL pS3 A TiseE, 12
HEZ I B A R A B & AR L FRATTSE AT BB
FKW HPV16 E6 1F BRI 24 204 i) - & HNE-1 2
JfuAk b S PHAME R AR TIAE S RS 1 A E ok UL R R
178 HPV16 E6 AT AE5 BRI & AR s WA . A&
SIS R SE G 1Y LAl L, R A siRNA J0 BR & i 5
HNE-1 4l itk HPV16 E6 JE P, WLEE H:Xof £ 0 98 40 i
1RZBEFERE 1 S AN M SR SR A 52

1 RS

1.1 H#5 A

N S IR i 240 Ak ( HNE-1) piy 5 PR PR R K 2F BR 2= A TR
WF5E B 2 e | 4 Y 3k 5] LipofectamineTM 2000 g B Invitrogen 2y
7], RNAiso Reagent #1 RT-PCR i 7| & W B TaKaRa 2\ #],
HPV16 E6 TP iA& g [ Santa Cruz /A &), Western blot 3¢
RN B 2= KA 5 AR AT, DAB 3KF & B AL E P A2 A
], Transwell /N2 f Matrigel Iy B BD 23 &), /N 1L 0. 25%
JEE 2R (4 iR — Y 3£ T AR ( DMSO) 353 1 T3k 77 I8 15 A W il i 2
A DU EH A Uk (MTT) 32050 &5 0 e ot B3 AR B
). M GenBank A7 HPV16 E6 JLIK B HIF 4, 3% siRNA J7 5]
B RN B HEE%T HPVI6 E6 1) siRNA, iy I 75 39 i 25 5 R
HRRA Al B FHERY siRNA-1 FIFIH:XT I siRNA-2, siRNA-1
iE S 4% :5'-CCGUUGUGUGAUUUGUUAAd-3", Jz X 4 : 5'-UU-
AACAAAUCACACAACGGdtdi-3"; siRNA-2 1FE ¥ 4% 5'-UUCUC-
CGAACGUGUCACGUTT-3', Jz Y %f: 5'-ACGUGACACGUUCGG-
AGAATT-3',
1.2 mpisg e db 3

A ELIE SR HNE-1 40 #d F #% 10% /N4 1l 35 9 RPMI1640 K%
FWL, T 37 C 5% COIEFATHE TS LIy 3 25 FXF
WRZH A TE ML RPMI1640 35359 ; siRNA %5 YL 2] (siRNA-1) ;
[ R I A B M BT 31 siRNA-2 , S HCIRASUT i 4,
FHYLRT 12 ~24 hofr HNE-1 40 2L (1 ~2) x 10° 457 T 6 1L
KSR, BFLIMA TP RPMIL640 B3, Rr g A & 2
TR FEBUR I 70% ~80% B yEATHE Yy, HARA IR S W8 B
N LipofectamineTMZOOO EYu i B A5 01T, siRNA 20 B 12 x
1077 mol/L,
1.3 RNA # I % RT-PCR #m)|

W YL J5 48 h 41/, #% RNAiso Reagent 12877 & i I $2 B
¥ RNA, #£47 RT-PCR J% i, HPV16 E6 |4 I i%: 5'-CAG-
GAGCGACCCAGAAAGTTACCA-3', F iiff: 5'-CTGCAACAAGA-
CATACATCGACCG-3', ¥ Bar=8 K /IN 407 bp; 92 GAPDH B4
| ¥%: 5'-TGGACCTGACCTGCCGTCTA-3', T ¥ff#: 5'-GGAGTGG-
GTGTCGCTGTTGA-3' , - #7= 4 K /1N 149 bp, PCR 414F:94 C
2 min,94 °C 305,59 C 305,72 C 1 min(fEFFF 30 ¥k) ., PCR ¥~

HTEYITE 1% W BENE Bl EE I T FL UK S EB Gt 7R 88 I AR 43

TR GET BARAHT , 5 4571 1628 R, T I 5
HIE(% ) = (1 - E6/GAPDH YE2 B {H) x 100%

1.4 Western blot # ]

WA YL 48 h 4 SRR LTS IS . R )E
PSR 1 48 12% 3TN 47 Ik e B8 JC PR Uk ( SDS-PAGE) J5 56 %
BAETREAF AR UEIE I, 5% BN TR 1 h, —41ky 1: 50 F kg
i BB TR HPVI6 E6 HU1K,37 °C 1 h B8 5, sl i S ik
YEgFMC I LB/ N R 1eG,37 CH¥E 1| h J5 DAB e,
Quantity One HEAT/0HT , HL A8 4577 IR B (B HEA 721 8 B 0 BT o

MHZ(% ) = (1 - E6/B-actin JKEFH) x 100%

1.5 Transwell 5%

F Transwell /N 6 FLAH K5 & A Matrigel 1) JC ML T
WhFR AL 1640 JINTE L 2/NE M UERE 37 C & 4 ~5 h, [A] 6]
TR MW 8 SR 5. B gL 5 0 A i, BRI AL S L
0. 1% 4= I35 28 (AR R L T8, PR B A sl 2 x 10° 525
A/NE 3T C 5% (1 COEFRFTIRE 12 h 5B /M=,
FAs /N B J2 R g I 4 5 Matrigel , oK PR 7 i1 2 0
JE I n, . FIBS IR S I R TR O it
ECUBRR T R A28 1 LIS B 40 MO8, BEMLIT 8L 5 D AR
( x200) MREFAY A MIEL B, I 50 I Y735 25 I 240 S 4%,
I A0 22, $ 7 A0 ) 1 22 RE TRk
1.6 MTT |5 2m i ed & K38 75

WA XTI BA R 20 B, 8 A6 5 LA JE 3BT g RPMI1640 1
FESL AL ANMECK 2 x 10*/ml, R0 T 96 FLAH, AEFL 100 pl,
WG 12 ~24 h [GHIG YL IRG YL . TAHYLf5 24 48 72 h,
FEBGHRAY 1 490 nm 7 K A0 A6 I 20 M Y Y 2% BEABL [ D(490) 1, &
HIE 3 N BCPE . THEIRE,

PIZ (% ) = [1 - siRNA % 4L 20 D (490) {5/ [ 44 %F FE 20
D(490)1H ] x 100%

1.7 R X AU ) 2a i 8 2 649 o A

FHEYL)5 48 h JEATRLM . We4E L) PBS YU 3 RIS 94N,
T BB 20 BV, R AR 2 X 10°/ml, BRI A F] 4 °C i
19 950 ml/L e (AW R T0% ) [ 24 h, %K, 1158
20 Y 1 5 4K P,

PI(%)=(S+G,-M)/(G, -G, +S+G, -M) x100%
1.8 %t s o

KA SPSS 13.0 GEit-#R AT 4007, B8 2 + s F8 A
[] 22 55 LU o A

2 #R

2.1 siRNA %} HNE-1 #g 6 HPV16 E6 mRNA % ik &
5=
rfj"lé)

SIRNA B L4l itk 48 h J5 , siRNA-1 %% Y4 () HPV16 E6
mRNA SRR AFE BT BT R (P < 0. 05 ) , HoAm il
GIR 66.3% [7.3% | 1fiiAs % BRLL AN B P X B4 R) 24 5 JE 4
2B (P >0.05,K 1),

2.2 siRNA st HNE-1 Zafe HPV16 E6 & & £k 9 %A

siRNA YLk 48 h J5 , siRNA-1 i e 2] 55 4 x) BE 21
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Ve, A NFLIRNTE 16 E6 kDR BT 5 I 20 IO AR 22 6 B RE 1 S 40 0 JA S0 ) 5 ) 1759

HIEE, E6 26 14 % 25K 701 58 F 3 (P < 0.05) , 01 % H 43 5
56.7% \18.9% , 17 -1 %8 HA S I M L 1) 22 5 T 0 -2
HX(P>0.05,K2),

<600 bp

HPV16 E6 407 bp — <300 bp

GAPDH 149 bp — 100 bp

1% &G 3T P42  siRNA-1 25320 ;3. (A2 B 20 ;M. DNAARME
1 RT-PCR #ili%: 48 h J5 HNE-1 ZHf#k E6 mRNA f33i%

M 1 2 3

E6 18x10° — —_— —

M. & aif; 1.2 axtBa; 2: siRNA-1 #4205 3. M R4
&2 Western blot #&il|%5: 48 h j5 HNE-1 ZHRatk E6 & QIR %

2.3  Transwell 52354 2m it 6912 & 5
RAESCH (45 FE W, ANE-1 40 g 78 siRNA-1 #4451
(RZESLITE 14 8 1 A BT R P B R I, JHL 2 A i 5y
(45.3 £4.0) , T B ) BRAL B 25 0 IRl 43 310 R (1477 =
4.7)H1(146.7 £5.5) (P <0.05,[& 3) ,
2.4 MTT n) % 2m e ey & K3 7045 oL
MTT 345 9 B8, YL 5 24 48 72 h,HPV16 E6 siRNA-1
T YU 2 BRI R 2R 45 B R 24% 23% 30% , 5 BP0 HRZE AR L,
ERAGIEREL(P<0.05,3%1),

F£1 MTT &M siRNA #4234 HNE-1 £ B 18 58 30 5l 59 52 0
[D(490) ,% 5]

2151 24 h 48 h 72 h
25 U R4 0.901 +0.048  0.972+0.062  0.877 +0.018
SIRNA-1 % L] 0.686 +0.028%  0.748 £0.037*  0.614 £0.040*

BAE X HE 2 0.909 £0.039  0.980 +0. 055 0.869 +0.039

a:; P<0.05,%5 bt R 2L b4

A GatpR4; B: siRNA-1 3234240, C. AT RB L

2.5 3G mAa R oA 0 T A

siRNA-1 FE HIJG 48 h, 20 Jfd J& 19 73 A 5 00 WL 3% 2, ] L
siRNA-1 55320 G,/ G, 120 1 J] 391 53 A5 5 B 1 B HE o, 22
SHEGETFE (P <0.05) , siRNA-T %% Y 2 40 i 1 14 58 5 5
PI 2 19.53% , W] AR TBAPEXT B4H (34. 45% , P <0.05) , i
At Y 2 T ) 4 S B

%2 % siRNA 48 h /5 HNE-1 AfEBHS %G (%)

253 Gy/G, Gy/M S PI

I ERopiEE 66.25 +1.36 11.43+1.73 22.32+1.15 33.75
siRNA-1 #5042 80.46 +1.472 7.42£2.33% 12,11 +1.48* 19.532
B HxT HRZH 65.55+1.32 10.24 +3.38 24.22 +4.34  34.45
a; P<0.05,%5 MM xF B3 20 bh i
3 g

RNAi &y 1998 45 & BR (14 336 % 5 K T R 119 588 K T
H B R R s A R M UE RNA 35 % B9 mRNA 7K
- LB LR TERAIL G, LA R e | o B AR S A
TGH AR A e R B VAT R, AL RNAG 4
AR 3L N T A R i L R [ ) siRNA, SR £ I
I SIRNA (R 3R B W H 3 A g 4t B b, AT DL RE
SEPEHAN G H AR AR . siRNA BB RT& B
A LRl ARSI AR A B A B X HPVI6 E6 /Y
SiRNA ¥ HofE e S s HNE-1 40 fukk , Wig% siRNA %}
HPV16 E6 JERAYREM . 45 3 & B SNE AL siRNA
AL %A HPV16 ) E6 mRNA FIEE K F-H ik
MR AT (RB A BRI, Fi T HPV16 E6 5 B
FE KA UTA G, IRATK B R T HPV16 E6 Xif & i
FEAMMAR 2B 5 B M A 22T B R FRATTR A
Transwell /N2 FEAT 0506, 45 A2 44 HPV16 E6 11y
Feik ] W E FRAL HNE-1 411228 11, #& /8 HPV16 E6
()35 1T B -5 S Mk 9 40 M 1 R 22 56 AL B 1A 6.

HPV Jj 5 H A2 76 T AR, o mg b R M 7
NATTHRYE HPV 5 [ A8 M i ) 15 8 HPV 43 & e
ARG R, & fa HPV 5o | E ek g, Horb e
DRSS HPV16 F11 HPV18, HPV (4 i I fig i H:

3 REZWHN siRNA F /5 HNE-1 M2 SR ( x400)
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J& HPV16 By 4t fiesl) 1z 5T . W o , Jak
Y HPV {4 g S HSk IR A 40 i 2 P E6 (K7 25 374t
F35 R E6 E7 R EBUBME M E BN, H
AT REMIBLIEIJE : E6 \E7 3 PH 78 20 I () 5% A ik 72 v Al B
DM, E6 J LR gntt & i E6 85 (M RE 45 & 4 it N B
AR SEIE P53 2R 1, T 12 B ) 2R 1 2L R
AR PS3 AR A , A1 PS3 X 240 Jio 438 5 & 41 #H ¢ A
F P21 ,PCNA Cyclins ,Cdks (#1815 1E 3% 2%, s G,
WIEA S A IR 05, BE A A b DNA 545 2, 1 L
P53 {1 R figpads T S50 98 2 DR 10 T RE BTG, TR IR )i s 4
J A I g YR T 5T E7 S A 5 Rb 454,
i S 7 E2F/Rb & A R fif 55, B0 25 E2F B kb
BBEIN A G,/S WFE e T 75 10 56 R A5 LG 5%, E0an g
AR RIS, H AT, I siRNA B R34
il TR L2 5 s A VAR S B FE IR A 2R G, INTTT IR
BT AT A ek R A A R B A . ASF S A AT X
HPV16 E6 (1) siRNA JE475056 , & P2 siRNA 5L 5
i) HNE-1 4 jfd A= 1 34 5 B 5 A2 20 300 1, 20 g & 30 BE
PR X SEUEILN E6 () FkZ B HA .

25 b, R A RNAL A B0 & 0958 HNE-1 41 fig v
HPV16 E6 JL[H Fy ik, nl R b8 40 i ) 12 28 71,0
HAEREH R LR i BARPLRI AT 2, At — 20
ST o AR B4 BE R T2 A AR LE A A 1 S B A
A, T 200 YR A s 3 A A0 e R B S B . e
2el10] s HPV16 E6 siRNA HEA S i ‘& %68 SiHa
YA K, AT ST 5 Z AT, #7308 siRNA T
HPV gL AH 5 i 1 32 PR A8 T e B A 1L

SE Lk

[1] Cheng Y W, Wu M F, Wang J, et al. Human papillomavirus 16/18
E6 oncoprotein is expressed in lung cancer and related with p53 inacti-
vation[ J]. Cancer Res, 2007, 67(22) : 10686 — 10693.

[2] Butz K, Ristriani T, Hengstermann A, et al. siRNA targeting of the
viral E6 oncogene efficiently kills human papillomavirus-positive cancer
cells[ J]. Oncogene, 2003, 22(38) : 5938 —5945.

[3] DeFilippis R A, Goodwin E C, Wu L, et al. Endogenous human pap-
illomavirus E6 and E7 proteins differentially regulate proliferation, se-
nescence, and apoptosis in Hel.a cervical carcinoma cells[ J]. J Virol,
2003, 77(2); 1551 - 1563.

[4] HER. HPV16/18 E6 . cyclinD, \hTERT 7 & W | W 5 v 1) 2 3k
RfRES[D]. HEK: HERERKY:, 2007.

[5] Fire A, Xu S, Montgomery M K, et al. Potent and specific genetic in-
terference by double-stranded RNA in Caenorhabditis elegans[ J]. Na-
ture, 1998, 391(6669) . 806 —811.

[6] Elbashir S M, Harborth J, Weber K, et al. Analysis of gene function
in somatic mammalian cells using small interfering RNAs[J]. Me-
thods, 2002, 26(2) : 199 -213.

[7] Rosty C, Sheffer M, Tsafrir D, et al. Identification of a proliferation
gene cluster associated with HPV E6/E7 expression level and viral
DNA load in invasive cervical carcinomal[ J]. Oncogene, 2005, 24
(47) . 7094 -7104.

[8] Huibregtse J M, Scheffner M, Howley P M. Localization of the E6-AP
regions that direct human papillomavirus E6 binding, association with
P53, and ubiquitination of associated proteins [ J ]. Mol Cell Biol,
1993, 13(8) : 4918 —4927.

[9] Daly N L, Arvanitis D A, Fairley J A, et al. Deregulation of RNA pol-
ymerase [l transcription in cervical epithelium in response to high-risk
human papillomavirus[ J]. Oncogene, 2005, 24(5) . 830 —888.

[10] FmREE, & M, 2/, 5. siRNA XI5 S 4 il & HPVI6 E6

FERBERLT]. R R R, 2005, 6(4) : 284 -288.
(¥ £ %)

(L3 1748 W)
RGBT o A IS BRI 20 LM, 20 s M 2 S 2 4% T i
JEE PR AT A8 28 T o 28 ) RE B A5 B, A R 9k
B G KRS 2 B RIS DU B RS, R TR R W
TN SR B ZAAET L SR I T B R 0
FECT MRL, A7 PREE4 IR RS0 0 S A, — LS
W, & S FAR A LEETRIARYT R RE R AR

WEYRI G I B ke JZ X7 R — A B e k. (2
A E SRR BTS2 W, B FEA T T AR YT i AT LA R R
FG LR A i o WEURE IR BBk 75 2 AT D E TR, Se kb
PR JEGN , P5 TR  RHAE B AR R D W A R 5 0T e J=
B, O NE TR 58 U S BT R E PR e
i LB T BEACR BEAF I , RS O I BEVR . LA, 58 42 mT L
WIfr 2 37 LR IEIR . %0 B E Sk 2 7 B Sk
ARERAE 25 S S, A P b BT T 32 S BRAR R 2 SRR, A
TR PRI AT 4 TR 25 A I AR e I AL . Br
TEARJE 1A AL AR R 2RO 22 40 AR i LA b 2
WA S, A VEE AN IB IR LAETE , ¥ i) S Ul , A3 4t
T IRJZBNIEA G ZEBIIE I W ) Se ] %01 8 2 B8 20 e
AR RERET IO AT OIRE T ) . BN =& i

A 4 R 30T G 01 5 0 I 2 I KR B L 2 91 U T R 5 ST
FTEIERE 1 GBS S 0 B FF K, 2= B 40 5 AT
FETFA 51 0 IE AR 5 Ak SR IR o R I, 7% R 5 U 214 8 A Ja
BN R KR, o P 5 0 R % i e RS B4, o
) 32 3 ke J2 Sh oRE B T g , K 0RO B I B CT MRIL,
EsIEN g I vy o

KGRI LR JZ MR ;s D UL A AE

HEES LS R714.252 THkARINAD : B

S Xk

(1] 2 A, GiFSeah. MUNAEIR E 3D Ik 2= s hlomme e 1 B[]
Hh PR 2 4, 2008, 5(1) : 122.

[2] DAL, FFR Y. DL EIER I IRIESE 1 ()], SEHIA
FERMRER, 2007, 23(7) . 447.

[3] B, L, BRT, &5 ERS MAEGIF 1 Bz sh bk ik
SMEFR—BILT]. v E RO i A ARG FRZR &, 2002, 9(4) : 250.

[4] Sakaguchi M, Kitahara H, Seto T, et al. Surgery for acute type A aor-
tic dissection in pregnant patients with Marfan syndrome[ J]. Eur J

Cardiothorac Surg, 2005, 28(2) : 280 —285.
(BB EE)



