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Objective: Human cervical cancer is caused by the high-risk types of human papillomavirus (HPV) such as HPV16, which possess the E6
and E7 oncogenes, whose expressions are a prerequisite for cancer development. We performed this study to compare the efficacy of
antitumor activity by HPV siRNA which silences only E6 or both E6/E7.

Methods: We transfected siRNA 377 (HPV16 E6 siRNA), siRNA 3 (HPV16 E6 siRNA), and siRNA 198 (HPV16 E7 siRNA) into SiHa cell
line (siRNA 377 silences only E6, and siRNA 3 and siRNA 198 silence both E6 and E7). We experimented cell counts and morphologic
changes 24 and 48 hours after transfection and expressions of HPV16 E6/E7 mRNA by RT-PCR.

Results: siRNA 377, siRNA 3, and siRNA 198 suppressed the cell growth. siRNA 3 and siRNA 198 were more potent than siRNA 377
in cell growth suppression. siRNA 377 knocked down the expression of E6 mRNA, and both siRNA 3 and siRNA 198 knocked down
the expression of E6/E7 mRNA.

Conclusion: Our results suggest that simultaneous suppression of E6 and E7 was more potent than E6-specific suppression in cancer cell
growth.
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Table 1. Oligomer sequences used for gene silencing

R R U
1. M= R M=ZHSY

& Aol ANRE Abs R Al 2= oFYE p53
RS 7HAAL Qlem, HPVI6 9F/dQl SiHa AlZFE A
gofsta AT Sl aRlol Agsisich AT
AZujoFHS  Dulbecco's modified eagles medium
(DMEM) (Gibco, Rockville, MD, USA)°f 10% fetal bo—
vine serum (FBS) (Gibco), 0.37% sodium bicarbonate
(Sigma, Spruce St, Louis, USA), 20 mM2] HEPES, 71
2] 3l streptomycin/penicillin (Gibco)S & 7}sto] ARES}
ok, A= 37T, CO, HijF7]ollA] vieFstsict.

2. siRNA K=t

B o 5Lof| AR&EH 21 nt 2] siRNAE THE AAE9] o
FEPol A &7 ZE 3% - siRNA 377 (HPV16 E6
siRNA), siRNA 3 (HPV16 E6 siRNA), siRNA 198
(HPV16 E7 siRNA)-o]™  siRNA oligomer+ 3}5H4] 3t
AL F5 9519t (Invitrogen, Carlsbad, CA, USA)
(Table 1),

3. MI=ZZ=0]| siRNA 0| (Transfection)
SiRNA ©]¢] 313 #of SiHa M| EZE 2x10° cells/3

mLE 6 well plateo]] £33}t o]Ust7] o] siRNA

duplex—Lipofectamine complex& T3} o] F£H|S}S

T} 120 pmole?] siRNAQ} lipofectamine 5 pLs Z+z+
250 1LY] Opti-MEM HjA2 3|83H, S48 Zzte)

Name Position Primer sequence Size (bp)

siRNA 3 HPV16 E6 nt85-103 sense 5-GAAUGUGUGUACUGCAAGCATAT-3 21
antisense 5'-GCUUGCAGUACACACAUUCATAT-3'

siRNA 198 HPV16 E7 nt773-791 sense 5'-GCACACACGUAGACAUUCGATAT-3' 21
antisense 5'-CGAAUGUCUACGUGUGUGCATAT-3'

siRNA 377 HPV16 E6 nt377-395 sense 5'-UACAACAAACCGUUGUGUGATAT-3' 21
antisense 5'-CACACAACGGUUUGUUGUAJTAT-3'
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AR Q] 791 AZ PR Y AIZFoIA E6Qt E7 siRNAO] ofgh dF oA

SAS 431 202 B A20A RESAIFATE 11 % 6 well
plateo]] 500 uL9] siRNA duplex—Lipofectamine complex
2 welld 500 LA 9, 4417 ol WA 2 kel
ojuff AR siRNA®| 2§ F= ZF 50 nMo| AL, o<
T 24, 48AI7F 5t HFAIFATH

4. siRNA 0|2 & MI=ZMZEF Xl =tel 2 MIZSHEY

MZ 3 Asl A o 24, 48AI7 3o Z} well&
PBS 2589 (Gibco) 2= §F H A|&3t 3 0,05% Trypsin—
EDTA (Gibco)Z A|EZE wojWll & 0.04% Trypan Blue
(Sigma)=2 GMSF & Hemocytometer (Tiefe Depth,
Profondeur, Marienfeld, Germany)S ©|-23}0] A4
2 s, EE oA olgelel AR
el =g e i

5. siRNAO 2|gt E6, E7 STX &d X Sat

o] 24, 48A|7t Zof| Z} well& PBS $Z-8H O 3}
H A3t S0 TRI reagent (Invitrogen)E ©|-83}¢]
total RNAE &39Ity 2% RNA= Nano—drop&
o]-§3to] HFet 3 RNA gelo] H7]955}o] bandE <
o135} T}, 40 ng total RNAS RTase (Invitrogen)E A}
g3to] cDNAS St & HPVI6 E6, E7 -H4%9
primer® ©]83}o] PCRS AA|E}9ith ¢cDNA FHAS
37C 50, 70T 15508 23515l PCRS 9J3t
oligonucleotide primer®] G714 4 (5—3)< Table 2%}
o] gdsto] ARSI, Primer $H8S F9]F] (Hfo]
oo}, 3%, WD s,

Table 2. Primer sequences used for RT-PCR
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o]¢] 24, 48A)7F Fof Zt well2 PBS &&golo & &t
H A|ASE o lysis 5N (50 mM Tris—Cl, pH 7.4,
150 mM NaCl, 0.5% (v/v) Triton X—100, 0,5% NP—40,
1 mM EDTA pH 8.0, 1 mM EGTA pH 8,0)& ©]-83a}o] ©
WS FEokglr), F5% dHALS Bradford WHOR
o AASIAT, 40 pgo) SRS SDS-PAGE A%
1 (150 mM Tris (pH 8.0), 100 mM NaCl, 1% (v/v)
Triton X-100)E F7Isto] 5 ¢ F & dgollA A
& ZH|5l T SDS—PAGE gelof|A] 30 mA/gel 2 3A|7F
59 A7])%953}1L, Hybond—ECL membrane (Amersham,
Uppsala, Sweden) 2.2 &Zth (250 mA, 2A]7F 308).
p539] Thulzlof gt 314 (Santa Cruz Biotechnology,
California, USA)E ARESt] Af2ollA] 447t HEE-A]7]
11, horseradish peroxidase’} ZgFH 2%} 314 (Jackson
Immunoresearch, Bar Harbor, MA, USA)E 1/5,000.2
2 5ER ssi0] 1A B9 WA, 2 vl
t} TBS-T (Tris buffered saline with 0.1% Tween—20)
golom A wae) A3 142 whasich BL B3
Al9F (Amersham) 2 2 HH-3-A|7l & HE (Kodak)o] <F
1 Fe =3AI7 3 Ak
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1. siRNA 0| & M|I=MZE X5

i,

ol
fob

7+ iRNA 3, siRNA 198, siRNA 3772 siRNA 0] 24
48A|17F & universal siRNAS o] YJA]Z] thZo] |3l
Z}F 6.2%, 41,0%; 29.2%, 35.0%; 30.65, 19.1%2] AL

B A BIE B ASIT (Fig. 1), 53] o]¢ 48

Z17te] siRNAO] O3 MY As) TS SHols 2

ox, N

Type Primer sequence Length (bp)

HPV16 E6 F 5'-GAG AAC TGC AAT GTT TCA GGA C-3' 396, 214
R 5'-CCA CCG ACC CCT TAT ATT ATG G-3'

HPV16 E7 F 5'-GCA ACC AGA GAC AAC TGA TCT CTA C-3' 200

R 5-GGT CTT CCA AAG TAC GAA TGT CTA CG-3'
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Fig. 1. Effects of siRNA on growth inhibition in SiHa cervical
cancer cell line in vitro. Cells were transfected with universal
siRNA, siRNA 3, siRNA 198 and siRNA 377 at 50 nM. Cells
were trypsinized for direct cell counting after 24 and 48 hours.
Cell growth inhibitions were compared with the universal
siRNA control by #-test. *P<0.05, **P<0.01.

Fig. 2. siRNA-mediated morphological and numerical changes
in SiHa cervical cancer cell line in vitro. Cells were transfected
with universal siRNA, siRNA 3, siRNA 198 and siRNA 377 at
50 nM. Typical photographs were shown after 48 hours (x400
for all photographs).

A|7F 3 siRNA 33} siRNA 1980] siRNA 3779] H]sj| AlE

7 Al mart F=slskA YERT
2. siRNA 0| = MIEZSE] H3} 2Hat

siRNA 3, siRNA 198, siRNA 3772 siRNA ©|%] 484]
7k Sof| Fetdn]A & o]gsto] AlZFH HIlE skl
T}, universal siRNAE o|YA|7] tZ2gtof H]8] siRNA 3,

Universal
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Fig. 3. RT-PCR analysis for expressions of the HPV16 E6, E7
and [-actin mRNA. Cells were transfected with universal
siRNA, siRNA 377, siRNA 3 and siRNA 198 at 50 and 100
nM. RNA was extracted for RT-PCR after 48 hours.
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Fig. 4. Effects of siRNA on p53 expressions in SiHa cell line.
Cells were transfected with universal siRNA, siRNA 377,
siRNA 3 and siRNA 198 at 50 nM. Immunoblot analysis using
specific p53 antibody was performed after 24 and 48 hours.
The cells were collected and the extracts (40 pg) were run on
10% SDS-PAGE.

SiRNA 198, siRNA 377 0]QJA]7] A|E3of| A A|Zato]
blebbing @4} 5 AlZO| Feshd] wisle} ool AEs:
7 asie AL SRS (Fig, 2).

3. HPV16 EB, E7 siRNAS| SXX} sl X5

gol

|=0||

7}7+0] siRNAO|| 9J3t BE6 = E79] 54} W A3
&7+2 31018k AT} siRNA 3, siRNA 198, siRNA 377-2
siRNA ©0]9] 48A]7F 39] universal siRNAS o]4A|7] Tf
ol s 27} B6 B B79) wlo] Asle AL o
g & QU (Fig. 3). E69 2879 WM+ 212t E6
full transcript®?} E6 splicer I (E6 DS Uehditt siRNA
c5ol ureh 217] A ool A2 RS 3
QI5kS=tl, siRNA 3772 E6 F3AF Wraths X1 sffstal
11, siRNA 33} siRNA 1982 E6 S22} BE7 -4} b

= Aol Asfistsitt. 53] siRNA 39 79 o]9] $ 24
A7 ELE E6 full transcript@} E6 splicer I E DS =
Aol Adfist= A2 YEiT,
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4. HPV16 EB, E7 siRNA2| p53 CHiHz! dis{ S}

gl

Z42ke) siRNAO| oJgh p53<] 2} el avks 24l
3t A3}, siRNA 3, siRNA 198, siRNA 377 %% siRNA

o] T 24A|17ta} 48417k Fof universal siRNAE ©]¢]
AR Bzl Blsf p53e] Wdo] FUHEE Ale Sl
T A (Fig. 4).
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oAl siRNAo|| oJgt E6S} E79| oAl High o=
siRNA9] 213t E6et E72] W& A7} HPV16 oFAJQl =
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o] AtollA] HPV16 /<l SiHa AEZEoA] p53 Tl
= S/RPIAL AZARE fESIlen HPV &4
MCF—-7 SHoF Al 9 H1299 HY Al ZFoll= H3FS
] 2] ] okqtral 915 X siRNA 377 (HPV16 E6 siRNA)ES
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Yoshinouchi 5°9] 917Lo]A] SiHa A|EZo| 4] E6S} E7
mRNAS Az ow p539] o W 3aks dozivhar vt
5|7l siRNA 3 (HPV16 E6 siRNA)E E6 siRNAO|HA] E6
oF E7 FAAe] FAlo| A-8Sh= siRNAZ ARSI
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E6 9-A%}0] full transcript, splicer E6 19} E7-8-HA12
23] A siRNA 39| 79, p53& o] siRNA 3770
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