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Construction of Lentivirus-mediated HPV16-E7 Gene RNAi Cell Model
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Apsiracl The HPV16-E7 ggene RNAI cell model was constucted. A recombinant lentiviral siRNA expression vector was constructed
using a HPV16-E7 oncogene specific siRNA fragment, and an RNAi cell model stably expressing the HPV16-E7 —siRNA was
established by transfection of 293FT virus—packiging cells with the viral vector followed by infection of HPV 16—positive SiHa carcinoma
cells with recombinant virus, antibiotica selection and molecular biological characterization. RNAi cell model was successfully
established, stably transcribing the HPV16-E7-siRNA fragment, and the inhitory effect on taiget gene (E7) was also characterized by
western blotting and RT-PCR. The RNAi cell model expressing the HPV16—E7 gene—specific siRNA fragment using lentiviral vector was
stable, effective and feasible, which lays the foundation for the role study and carcinogenic mechanism of E7 protein.
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1 B R B0 [ HPV BIR AR 5T, E7 S H #0k N2
HPV % A9 8508 5 11, ARWFE L HPV 16-E7 &[R4 X4, Fl
JH RNA T#E AR #57 HPV16-E7 FE R RN AL 20 M B8 | 2
HE— 2B 0F 3¢ E7 B MU0 AR EBUSHL S AT

1 #MHREFE
1.1 EEZR|HA

FE 1% 5 T R IR AR A b, 925 42 A A T BLOCK-iT
U6 RNAi Entry Vector Kit (Invitrogen 23 7] ), 7E RN Ai 4l Jfg #5
R Sz P 3 20 ] T BLOCK-T Lentiviral RNAi Expression
System(Invitrogen A H) ) . 1E Western Blot o 4 A2 b R v
) HPV16-ET 1)—4T (BUK I )k F SANTA CRUZ A ],
Bactin f—Hi (F AR ) B ZHi (1L 5T B LT %R ) Bk
ATt 2 emEWHARARA R, L5 b1 SiHa
ARk BT o E R BE LA WAk SR ST A0 P
12 7k
121 HPV16-E7 EE 18%% & RNAI RiAF i 12

2 SCHR A AR T AR AN N HPVI16-ET7 K& K R 5
sIRNA J# 8 255 18 57 siRNA 200 Rk i i H 2R i &
Vit Ti& A 12 i dE R0k 8K 1R M HPV16-ET B, JLJ¥
S5 B RN AR 188 5 % v Beoe Bl pENTR/U6-siRNA
AR b T pENTR/U6-E7-siRNA 2 {K ( safe 454 ), 8 i
My %5, 8 1 Gateway $ANS FEBE B P E7siRNA B
% 50 BE#) pLenti6-siRNA # Ak 2 s Bz sl b, BT
plenti6-E7-siRNA 2 {4 (23K 24 ) I 7 1A

# 1 HPV16-E7-siRNA ER#Z ¥ B (oligo) FF 51
Table 1 Oligo of HPV16-E7-siRNA

R A B K/Nbp
. CACCGAAAGGAGGATGAAATAGATGGC-
IE % 51

GAACCATCTATTTCATCCTCCTIT

b AAAAAAAGGAGGATGAAATAGATG- 51
GTTCGCCATCTATTTCATCCTCCTTTC

1.2.2 HPV16-E7 E&E & RNAI 4R #50 fh# 37

FHAFEE4F (7 HPV 16-E7 3 1895 8 RNAI b #k (&
W FAG A ) e e 06 2 0L RE 40 i (293FT) , 7= 2k 4l i w5 , 15
FH % A5 B R Y HPVI6 BH M ) SiHa B S A0
Blasticidin #F 17 4T /& 28 i 1% (8 ug/ml ) 10~12d, M\ 17 15 B 3 ik
HPV 16-E7-siRNA A4 BHP: 5T B g, *F Ar 3k 43 9 SiHa-E7-
siRNA ZJifl JE17 3557 %48 (44T Blasticidin 4 i 4pg/ml),
12.3 HPV16-E7 & E ) RNAI 4 Ba#E 2Ry 55 7€

R K FL TE TRIzol AL SiHa & SiHak7-siRNA Zififg
) RNA, DA RN A SR8 7% 5 1 cDNA, FE L) ¢ DNA
BRI BT R S A LA Bactin MBS IE | HLES AT RNAL T
PHTJE HPV 16 —-E7 3 i Sk ARG Hirr £7 S5 15 19
3 518 5S’CACCATGCATGG AGATA CACCTACATTG3

ﬁf&
W

T 514 5° AGATTATGGTTTCT GAGAACAGATG 3, 7# ¥ K
/N 296bp; Bactin W 511 F 5 K . 1 iF51 9 5° CCATCTACG-
AGGGCTACGC3', T 51 5'CGGCTGTGGTCACGAAGG 37,
IR /N 39Tbp,

FBE KT EE 41 M 2% 35 JEH SiHa & SiHa-E7-siRNA
0 LB B 1, R BCA 3L 2 8 (I BE . IO Rl i e 2
FI 45 20pg, 1:1 A 25 288 HE 2% vh IR 29 ,100°C 7 8 Smin, -
FEHEAT SDS- TR MR Ik e 6 e Fi UKk o, s 32 B 1 SR e O 3l
(Western blot) 75 24 M3t L4 4301 RNAL T AT/ HPYV16-
E7 B A3 A0 LB

2 #R
2.1 pENTR/MUG-E7 siRNA( 3 [ i) B4 &

P HE ) pENTR/UGE7-siRN A 5T 245 15 (Invitro gen
2w, I DNA Star %W PR BTAS 1 DU 25 508 5 4 5
PE HPV16-E7-siRNA F BEFPHIIEAT L X 43 AT, 285 /R RS v
HPV16-ET-siRNA JF Bt 1EAffi b va b 2 4004 A0 R 7 & (-1 1) .

CTC

CEBEEAGEASBCEATTTECERA

(@) pENTR-E7-siRNA (EREH & )M F AT LB EEHA E7 siRNA
F3,ERE2H pENTRE & F 3
(a) By sequencing of pENTR-E7-siRNA (Cloning vector) ,the
black partis sequence of £E7 siRNA ,the rest is sequence of
pENTR vector

Mamraz Hescamar-iWunsch DA

Minamism Mstch: 9; Gap Pensity- 1.10; Gap Langth Penalty- 0.33

Seqi{1>1048) Segl{i»21) Semilarity Gap Gap Conssnsus

PENTR-sRMNAET M1IR oigo-ETF Index Numbar Length Length

(E2P1TT) Bre1) 1000 a ] )

#130 140 ¢150 « 160 «170

pENTR-=iRNA-ET .M138 RAAGGAGGATGAAATAGATEETTCECCATCTATTTCATCCTCCTTTCEETS

oligo~E7.F AAAGBASEATBAAATAGATEETTCECCATCTATTTCATCCTLLTTTLESTE
50 40 30 20 Y10

(b) pENTR/UB-E7-siRNA 3z [£ #f & = 51l 5 5 = 1 HPVA 6-E7 -
siRNA FE FF 51 L 3¢
(b) Sequence comparison between pENTR/U6-E7 siRNA cloning
vector and HPV16-E7-siRNA fragment

B 1 pENTR-E7-siRNA(REH A )HWEE
Fig. 1 Identification of pENTR-E7-siRNA (cloning vector)

2.2 plLenti6-E7 siRNA (Rik# ) i L E

Bt BT A4 Y pLenti6-E7-siRNA 2ok AR (Invitrogen
Aw]), A DNA Star &P CREE BEAS 1 I 4558 5 e
P HPV16-E7-siRNA J BT 5 3E A7 L X400 45 3 R 5 5=

61 I
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SCIACE & TEEHAULOGY AEYIIY

P HPV16-E7-siRNA F Bt 1F fiffy b 5% 0 [ 2] 28 1R 1 A B A &
(K 2),

3 4 7

TTGACAATTAATCATCEECA
CCAAGCCTTTATCTCAAGAAS, as

GCGACGECCECATCTTCACTEATE
BTBCTEEBCACTICTELTELTELBGLABLTEGAL
ELT ACABGGRCATCTTEAGCCCTRCGACGRTECCGACABETS 880
C"EY EﬁYtTg ATCLTEE :-'J-.-\ GCAATACTGGAAGCACAGTGATGGAACCACCCGACSTAGLTTE 1050
GAATCETGAATTECTRELCCTCTRATTTAT T TETEBEAAAGEGLARAGCACAATTCCAGAT 1111

(a) pLenti 6-E7-siRNA (R ik )N FRT LB @A A E7 siRNA
F5l,E5 %84 4 pLlenti 6 H & F 51
(a) By sequencing of pLenti 6-E7-siRNA (expression vector),the

black part is sequence of E7 siRNA ,the rest is sequence of
pLenti 6 vector

MzrtrerNesdeman-Wunsch DNA Alignmant
Mirimum Masch: 5 Gap Fenaity: 1.10; Gag Langth Penaity: 0,33

Seqi{t>in11) Seq2(1>81) Semilgnty Gap Gap Consensus
planti B-sANAET U oiige-ET R |nd=x Number Length Length
484 a51) 100.0 o ] L

=0 #30 +60 70 +30
plenti B-s ANA-E7.UB CACCEAAAGGAGGATRAAATAGATGBCIAACCATC TL"T‘EL‘E TCCTTT
LILRRLRRLn LITL | | | ENUANR

ol ige-ET.R CACCCAAAGGACBATGAAATAGATEGCSAACCATE T—-‘T’CPYE’TE;T"T

10 20 30 t50 50
(b) pLenti6-E7-siRNA FiZH M F 5 545 %1% HPV16-£7siRNA B
B Bt 3

(b) sequence comparison between pLenti6-£7-siRNA Expression
vector and HPV16-E7-siRNA fragment
B 2 plLenti6-E7-siRNA RixFHE LT
Fig. 2 Identification of pLenti6-E7-siRNA (expression
vector)

23 M ENE

FE RN Ai 20 JOAs 0 e Sk Rt ey, 6 B0 1A O B4 Sy
B 0 s BE BRAR R W, T O 2 12d )5 SR AER TR 4 T
AR5 B0, H 25 SiHa 40 JAH Eb, Fogn fa s 4k 3 B
R AU B A M ARIE B 1] 45 5% [ ) |, - 7E dpg/mL PLIH
Ak B ARFEAZ (B 3)

(a) SiHa 4R AR FEZS AR
(@) SiHa cell is spindle

(b)SiHa- E7-siRNA 41 i & 72
T AE K
(b) SiHa-E7-siRNA cell range
from spindle to spherical

3 RNA THETEHABRESERNR
Fig. 3 Cell morphdogy observation before and after RNA
interference

B 62

24 RBNAiI FH BI/F HPV E7 £E % F/k Tk

WF 5% 4 % SiHa 20 g &% H RNAi &A% RNA, FJH RT-
PCR %7 E7 HR M FK P ok R, B S5ETHM
SiHa 410 A He  RNAG 3t (0 40 i 4 B0 v E7 25 A mRNA
FIk KT W R [, TEWT siRNA ik © 4774 TH/EM 1
I AETE A0 5 bRk A S (B 4)

300bp

B 4 E7 &R RT-PCR 7= 1 &35 5 48 5% B ER ik
Fig. 4 Agarose gel electrophoresis of
E7 gene RT-PCR product
* 1 A marker,2.3 A SiHa,SiHa-E7 siRNA 40 i # B -actin
(397bp),4.5 4 SiHa,SiHa-E7-siRNA @i i) E7 £ F (296bp) ,
Notes: 1,marker; 2 and 3,B-actin(397bp) of SiHa, SiHa-E7 siRNA
cell; 4 and 5,E7 gene(296bp)of SiHa, SiHa-E7-siRNA cell.

25 RNAiI F#taifg HPV16-E7 EBRZH T

AT U 5E RNA FHEAY RO, X RNAL T H0aT J5 4t v E7
HA M LR E T Western Blot il , 45 San&l 5 s, vl LA
F %33 RNAL TG  HPV16-E7 1 35k 7] BT B,

SiHa SiHa-E7 siRNA
SiHa SiHa-E7 siRNA

5 RNAi T#tar/g HPV16-E7 E 8 EHEF K
Fig. 5 HPV16-E7 Protein expression changes in the
cells before and after RNA interference
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BB R A YA B RS UL PRI e A Bk otk
S e R Z N O 2 AOR FELIED . AFL SRR T
(HPV) 25 300 & /B0 o 228 2%, Horp s a2 HPVI6 RS
B G AR B N D) MR DAAE G WR L5 TK1 .SPPL .
HLA-1 Smad4, Runx3, CALCA %5 & 5 A 269 4= 9 b i Wi
Pk AR A B A RS0 BERT AR Sk A AT HPV R
WY, B W R T HPV BUE 2 THLH, Hodh E7 8 A
BN AR HPV I 30 19 0C #E5r F07 HPY RY2E [R5 1 3 4
FHH A TG, 7 S S50 Z 0 0 Z R A T il —
WF T I, s it HPV16-E7 £ I#Y siRNA 18 555 F 4]
kR, Ao Reow fLm T HPV 16-E7 35 3 35 (108 50U
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AR, ¥ 5T HPV 16-E7 3& R B 5U% &4 &R J i1k
JHAR (6T 56 07 40 i A

RNA T4t (RNA interference, RNAi) &7 4£% & B BF5T
AW BN S TR TR T BRI DRA T RO — 008 B, B AT
X% S mRNA KSF AH SCHE R TEER . 51 RNAT B AR
PS5 Ak I R SR T e AT, N 28 A AR L)
R FE R T AIE 5800 A s

1595 % (Lentivirus ) 2% A J& LA HIV-1( A ZE %0 8 Bl 13
JEE ) L b & K 1 SRR TR B A R R M
HAEAE R IR SIRNA ZRAK SR TG siRN A ZRAK 5652 21 4H i
P A A PG ST AR SARNA 18 7 20K A E g ik
AR Y A AR e i, T L PR ek ) SRt B
ARSNGB siRNA 05 2% 0 HL A RS e ik 2k R i
Marb, AT R Wk 5 BT 3R R 3R R AR T, X kS RN Ai
cDNA el DI AL T — AN &0F AR ik 2

TE siRNA Fkgk A, #4 n siRNA 19 1E SR 4k, AT
M4 H 1Y R 2 45 05 5 SR PIAS B A4S A TE AL siRN A
WAL iy 3R B 2 3k /NE R R RNA (shRNA) |, 7E40 i Py 3 —
BTN T 5298 B siRNA , AHF 38 w0 T 4 FH 9 BLO CK AT
Lentiviral RNAi Expression System #f /2 F| H 75 4fl its P 5E 3% ik
A shRNA HE55 VI siRNA 1) 7k & 3% HAE 8,

AW G B T4 X HPV16-E7 X1 mRNA 19 55 S 19
siRNA B, Mg 18 5 3 RNA T 4] % ik #hK |, 2 293FT ok
B 05 20 M A% gL R B A A, JF DA B HPV16 B 1
SiHa 7 S0 4008 . T B R R G857 3T Blasticidin (193
[, F Blasticidin 7 1€ 8% 4% J5 1941 MY , B 45 Fe 235 HPY 16-
E7-siRNA [ FH 1 Sope 40 Mk , &4 2 #7570 & Blasticidin 1)
WEFR AT I IR B . I 44l i RT-PCR & Western Blot Y
7k XA MR TE 1 TG S KO KR K O 926 52 . RT-PCR %5
RWn, 5AETH SiHa 40 HAH b RNAT T 19 41 i A8
t E7 B mRNA R38O W) R R Bil] siRNA RiA0
Zepm AT PE U IRAE SE 4 ] B AR ZEH 565 . Western
Blot 45 J i 7k, RNAi T Py g B2 AU HPV16-E7 1) 1k &
B R B, DEB RNAL 520 T E7 36 R A 8 Rk K 7, (H 2
WA IR SE4 e, [AE i —25 390E T L1 RT-PCR %15
ENEE AN

4 Zig

VL HPV16-E7 2 X%, FIFH B4 18 55 FUR 3R k%K
REEST TR E F 3k HPV 16-ET-siRNA J B RNAL 48 Jf i
I, RIS FaE £ 38 HPV16-E7-siRNA 940 i #k 2 iF— 28 iFo
HPV16-E7 & 1/ FH & SO HL T HT 8, DR I 325 780 1 iy
S R AT HPV16-E7 FER =ML AE S0 /9 B
iR y7 B
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