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The Mechanisms of the Antiproliferative Effect by Interferon- ¢ in
Cervical Cancer Cell Lines

Sun Hee Yang, M.D., Soo Yeon Kim, M.D., Hye Sung Moon, M.D.,
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Interferons(IFNs) exhibit an antiproliferative effect on many normal and transformed cells and
have in vivo antitumor activity in a variety of cancers. Recent clinical studies have suggested major
activity with IFNs, especially in advanced squamous cell carcinoma of the skin and cervix. With
the objective of exploring how the IFNs might work in squamous carcinoma cell line, we studied
the effect of IFN-a on cervical cancer cell lines.

The effect of IFNs on apoptosis and cell cycle of cervical cancer cell lines(C33A, CaSki,
SiHa, HeLa, ME-180) was analysed by flow cytometry in time dependent manner.

Results were as follows:

(1) According to cell count of studied cancer cell lines treated with 2,000 IU/ml IFN-a for 7
days exposure, IFN-a had the antiproliferative cffect on all five tested cervical cancer cell lines.
Also this antiproliferative effect was confirmed by WST-1 assay. (2) The effect of IFN-a on
apoptosis of each culture was analysed by flow cytometry after 3 days and 7 days exposure with
2,000 1U/ml IFN-a. Apoptosis was not induced by IFN-a treatment. (3) The effect of IFN-a on the
cell cycle of each culture was analysed by flow cytometry after 3 days exposure with 2,000 IU/ml
IFN-a. As compared to control cells, treatment with IFN-a resulted in a higher proportion of cells
in S phase with lower portion of cells with G2/M phase. (4) Time course of IFN-a effect on HPV
16 and HPV 18 E6 mRNA levels was evaluated by northern blot analysis. In CaSki cell line, HPV
16 E6 mRNA expression induced by IFN-a was not inhibited. But in HeLa cell line, HPV 18 E6
mRNA expression was inhibited.

IFN-a appears to have the antiproliferative effect on all five tested cervical cancer cell lines
and the antiproliferative effect of IFN-a seemed to be induced not by apoptosis but by disruption
on specific cell cycle. Also regulation of HPV E6 mRNA expression induced by IFN-a is not
directly related to the mechanisms of the antiproliferative effect of IFN-a in cancer cell lines.
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& 24 1.9 F(high risk type) 0. & BEH 1 glo
o, HPV 63} HPV 11 5& 32 371§ Z2gdzvu}
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White®ol o|3hd, MEIA HAL e £9 e
¥Z&Y # WA highly conserved gene) @) o] &)
zdstd, " SARE ALY 33 %8
& 85, of® AL AEZINE AASE A8
¢ e p53, cell cycle dependent kinase(CDK)
inhibitor gene p21/WAFI1/CIP], interferon regulatory
factor 1(IRF1), interleukin-1p converting enzyme(ICE)
2& FAREO] NELAY 220 BAGE O
2 g4 Aok

£ A7 M HPVO 29 A ¢ A3 35
A EF(C33A)8} HPVe| g AF335Y AEs
(CaSki, SiHa, HeLa, ME-180)5 & th4t 2 2 IFN-a9
&34 ang golwy] Hsto, IFN-a9 A F
HESFS 24 2 WST-1 £4& dA8gen, &
Z4 &3 714 & F93) st FAHAE 54
Mg ol4F AERY 9 HEIAE FAHFYC
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go W 32 ZFdd zol7t AEAE AT
27 39t

o oY e

1. M Zuf 2t

AZ7 59 AIXFE C33A, CaSki, SiHa, Hela,
ME-180 Al ¥ +E%& 2 mM L-glutamine(Gibco BRL,
Gaithersburg, MD, USA), 100 units/ml penicillin, 100
#lml streptomycin(Gibco BRL, Gaithersburg, MD,
USA), 10% heat-inactivated fetal bovine serum(FBS;
Atlanta Biologicals, Walkersville, Maryland, USA)&
¥ 33 DMEM/F12(Biowhittaker, Walkers-ville, MD,
USA) ui#o] @0} 37T, 5% CO; j%7]olA] mo-
nolayer %3ttt

2 HME MY &Y

NE 43e Z437) 915t 24 well tissue cul-
ture plateo] 1.5x10' AL & HF S F IFN-a 2,000
WUmE A& 74 ¢ 2440 223
o @3t zt welle] DMEM/FI2 BiA & AMAY ¥
phosphate-buffered salinePBS)Z 1¥ A XY t}&
trypsin-EDTAS ¥ 32 A ¥ E wo|ll ¥ haematocy-

tometer2 M E4E FA8 A

3. WST-1 &4

Z MEFEL 96 well tissue culture plates]] 5X
10° cells/well & 4% ¥ IFN-a 2,000 IUmIE # 2]
% b 3Y Fof WST-1 reagent (100X, Boehringer
Mannheim, Germany)& 2+ welld 10 /100 ¥
i1 427t ¥ ELISA reader(Molecular Devices, Sunny-
vale, CA, USA)Z 450 nmo| 4 {2=8& 23383
t.

4. M| 21 AHapoptosis) &8

IFN-a 2,000 [U/ml & A 2|33 34, 7Y ¢ A%
NZ & HMEFES PBSE 29 MAE ohg A
270 & $2 F 4L ¥ 200 pg/ml Fx9] 7-ami-
noactinomycin D(7-AAD) 30 u1& 7}3l2 929 30
PG & FAX 23PeR AXIAE 33
gk

5 MZFEJY 5%

IFN-a 2,000 IU/ml& X231 3 &4 4FA2
Z AXFES PBSE 29 Al HE o3 A 300 pl
& Y3 z £o|lF ¥ methanol 300 p1E 71381 30
B 5o 48 ¥ HEE ZANACD 1
H AXE 300 xgoll A 5% < 94 st A
A 2 (pelletye 233 2 mg/ml 5 £} RNase 150 41
9} 0.1 mg/ml 5% 9] propodium iodide(PI) 150 18
Y3 308 A HAE of FAE FAHYL
2 AEFINE FHAU

6. HPV E6 mRNA #&

100 mm plateo] A} wiYF M EFo] RNAzol
B(Tel-Test, Friendwood, Texas, USA) 800 u«1E X<
& ¥ scraper2 o} 1.5ml FHo| Y1 Ao 5%
Eot 92 & ¥ chloroform isoamyl alcohol(24:1) 200
plE 718 F 2 358N o ¥AEAT. of
AL 12,000 xgol A 1587 94 2sio 43 oA
g g& RBo &A isopropanole FUN-IUF
Y3 vortex@ ¥ 1587 @Sl HAFAT. oA
o] A& 1587 12,000 xgoll 4| €4 Eejdtd FHE
€ Ro1 diethyl pyrocarbonate(DEPC)E A |3t
75% methanol2 A 33} 31 7,500 xgol] A} 8&7F 94



-3 %g AEFAA Interferon- a 9 AEFA A7 Al #¢ A7-

BHsle AAEL 2o} o] 3 HEL formamide
100 glo] %< ¥ RNA 5§ 260 nmol A 233
% 7 (spectrophotometer) £ & A 3o Al Atal o}

7. HPV E6 mRNASl HHMAl SEF LAYt
Z(RT-PCR)

7 AEFENA 35 RNAE AMV g HALE
4(Promega, Madison, WI, USA)E o] &3l AR
DNA(complementary DNA, cDNA)E #1438 % o
HAMEZ S RNA 1 pg% 5 mM MgCl, reverse
transcription buffer(10 mM Tris-HCI(pH 8.8, 25C), 50
mM KCl, 0.1% Triton X-100), 1 mM dNTP mixture,
1 unit/ £] RNasin ribonuclease inhibitor, 15ug reverse
transcriptase, oligo(dT)15 primer(0.5 xg/ug RNA)E
78 42Tol A 152 &4 MM ZT o|FA 4L
HPV 163} HPV 182] 4 DNAE F¥aLdHut
o2 FZsgch FHALAHNEL TaKaRa
TaqTM S o] &3ld F&stg s, 2 9HL tem-
plate DNA | gulol TaKaRa TagTM(S units/ 2 1), PCR
buffer(10 mM Tris-HCl(pH 8.3), 100 mM KCl, 1.5
mM MgCly), dNTP mixture(2.5 mM each), sense
primer(10 pmole/ 11), antisense primer(10 mole/ )&
Ztzt Jof ukgAIZTh o 7o ALG-E primer seque-
ncex HPV 1620 7§ sense 5-CAAGCAACAGTTA
CTGCGACGTG-3," antisense 5’-TCCGGTTCTGCTG
TCCAGCTGG-3'€ A}£&4 1, HPV 1890 AL
sense 5'-TGCCTTAGGTCCATGCATACT-3’, antisen-
se¢ 5’-CACGGCGACCCTACATACCT-3'g& #$AFE
(Bioneer, Korea)3to] AL&-3t5iTh FHEADHLS
ZHL& 94T A 787 DNAZ predenaturation 3 ¥
94Col| A 187} denaturation, 72°C ol A 187} primer
annealing, 62°C ol 4} 287t extensiond}+= 37} 774
€ 35 WEE F 72ColA TE3E elongations}=
#4g A 4ToAAN ¥3E B, o|FA d&
Fdasrdqutg A8 S ethidium bromide’} ¥
¥ 2% agarose gelo]l DNA size markers} §7] % 7]
% &t 2l M shol A HPV 162 321 base pair(bp),
HPV 182 325 bp bandS #<¢15}9 ).

8. HPV 162t HPV 182 E6 24| XHprobe) H =
HPV 163} HPV 189 42 a& Geneclean I
kit(Bio 101, La Jolla, CA, USA)& o] &3}d] ©HER

-78_

tt. Hrl9F 3o o9& HPV 163 HPV 189 band
& agarose gelol A 28 & 3u) ¥ ¢ 6 M sodium
iodide(Nal) §9& Wi 5% o] 45T A g4
7 %5 pl9 glassmilk(silica matrix)& 7}3j 58 o]
4 deelA H3AZY ol AE AY P A
2 42 A3 A A Z(glassmilk/DNA complex)d]
ChA] 6 M Nal& 200~400 ul 7}8) 45~55Col A 4
T A WA F 9 EEdtd 4F A48 AA
stqlth o7l F3 8 Y(Tris-acide}t Tris-base?|
mixture, pH 7.0~8.5)2 200-700 u«l 7}38) % ¢
44 BEstd 45 A& AASE AL 3H Nk s
3glth. DNAE F&3}7] st AY &uiAd
Tris-EDTA(TE) &A1& glassmilk %3} FY3HA
Yol 45-55T oA 2-3837 WgAI7 ¥ 302 ¢
44 #¥3le DNAZL X8 4% A2 MEL &
Ho| Pt o] elution stepg ¥ T wHEdA
DNAE ¥t} o| 24 94L& DNAS F5 & 260 nm
Aqx E4EEAZ FREE S AT
Digoxigenin(DIG; Boehringer Mannheim, Germany)-
labeling & DNA fragment& 95C ol A 1087} denatu-
rationA] 7] 1 QS0 Hx$ X reaction mixture2t
DIG-DNA labeling mixture, Klenow &4 & 7}8) 3
7ColA 60%37t ¥+-3A17 ¥ 05 M EDTA 08 p1E
7b8taL 65T ol 4 S&7+ W& A1 A DIG labeling 23

2 FANINL FHTE 10ng/puld) 558 239
o

9. Northern biotting &4

CaSki M XF9 HeLa A XFo| IFN-a 2,000
IUmIE AH§ F 0, 6, 24, 48, 72, 96A)17t $4
RNAzol BE AM4-319 total RNAS %%3} 1 nort-
hern blot& A &34 ). formamided] =% RNA
16.5 ug& MOPS/ NaAc/EDTA buffers} 37% formal-
dehyde} 7 65TColA 1083 A2g F A5
521t} 7} RNA-formaldehyde loading buffer (50% gly-
cerol, I mM EDTA, 0.1% bromphenol blue, 0.1% xy-
lene cyanol, EtBr(5 ug/sample))& ¥ ¥ 1% formal-
dehyde agarose gel(0.41 M formaldehyde)ol] #7194 &
(100 volts, 1A]7HA At A7]9F ¥ transfer solu-
tion(3 M NaCl, 8 mM NaOH, 2 mM Sarkosyl, pH
11.4~11.45)2. 2 downward alkaline transfer method
£ o]$-3l9 Hybond=}(Boechringer Mannheim, Ger-



many)e] HARstgh. HAME %2 02 M sodium
phosphate buffer(pH 6.7-6.8)2 1027+ F3A|7] 3,
80Tl A 3087 ARAAA ZAZHATL A o
g}2 5 X SSC(750 mM sodium chloride, 75 mM sodi-
um citrate) & 158 F<F M2 § £ hybridization bag
of Yol dR§AY & l(prehybridization solution)
¢l 0.25 M sodium phosphate buffer(pH 7.2), 1 mM
EDTA, 20% sodium dodecyl sulfate(SDS), 0.5% bloc-
king solutiong 7}3} 68°Col A 60% 7 wkgA AT
A2 FU € bagell MEL HRFAF 498 Y2
95T o A 10¥% 7} heat denaturation®l HPV 163} HPV
182] DIG-labeled 4 A& 30 ng/ml ¥ o} 16|17t o
68T A wrgAIZT BEAYEE =& wash(D
IG) buffer(20 mM Na2HPO4(pH 7.2), 1 mM EDTA,
1% SDS)E 2087+ 33 wE3 A 334 DIG-
labeled hybridization signal & DIG luminescent detec-
tion kit(Boehringer Mannheim, Germany)& A}-4-3}o
APt B AdE 4& washing bufferol A 5
B2t AFH & & blocking buffer(1 X)Z 307t bloc-
king 3} 93 31, anti-DIG-AP conjugate(75 mU/ml blocki-
ng solution)E 7}at 308£7F W3 A7) ¥ washing
buffer® 15 F<t 23] AH3 gt oA o] s
detection buffer(1x) 10 mlo} ¥ 527 H¥ A2
& CSPD(Bochringer Mannheim, Germany)E& detec-
tion buffero] 1:1000] S5 & A A7) & SEZF 8
g A7) 2, Whitman 3MM Zo|2 E71& AA% ©
£ hybridization bagell # o] 37T el A 1587 ¥4
21 ¥ Xeray filmol] 37Col A 2417t §¢ &A1
chemiluminescenceZ =4 &t}

mZ

1. IFN-a2| X35 MEFof i 54
&3
[FN-q0 2,000 IU/mIE Q7 A AZ45Y AE
Fol Ha F, 797 vY A2 23, IFN-a A
3 RE AFYA AEZFAA AEFe AT 7
A5 BYonFig 1), Mg ARAME FAE A
T4 2 B hFig 2). E£3 WST- 1 240
dME g3 aRE $UsH o (Fig 3), AME
49 %4 A trypan blue A& A% 23, trypan
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Fig 1. The effect of IFN-a on cell growth of cervical
cancer cell lines after 7 days exposure to
2,000 1U/ml IFN-a.

No IFN; without IFN, IFN; with 2,000 iU/ml IFN-q.

Fig 2. Morphology of cervical cancer cell lines after 7
days exposure to 2,000 IU/ml IFN~a, evaluated
by phase contrast microscope(X100).

A) C33A, B) CaSki, C) SiHa, D) HelLa, E) ME-180.

No IFN; without IFN, IFN; with 2,000 1U/mi IFN-a.

blued] G = ME, F AIFAET}F A 4
&L BF 5% vghojnt

2. M Z 31 AHapoptosis)el £

2E dFoA A ¥F] IFN-a 2,000 [UmIE
2 ¥, g 3dAg TUA AEDALE FHAX
ZAY L o83l FAY A3, IFN-ae A XA
g F83tA 4 th(Fig. 4, 5, 6, 7, 8)

3 MEFIe &3
2E dFdiate M ¥Fo IFN-a 2,000 IUmlS
He) 3 &, ulg 3dAd HEFVE FAE 4y
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Fig 3. The effect of IFN-a on the cell proliferation of
cervical cancer cell lines after 3 days exposure
to 2,000 U/ml IFN-q, evaluated by WST-1
assay. -Each value represents the optical density
corresponding to the mean of 3 independent
experiments and accompanied by standard
deviation.

o2 4% A3, RE d7UdY MEFA 87
A X v &L F7H3E W, G2M7] 9 A E Hj&
& Zags 24chFig 9, 10, 11, 12, 13)

4, HPV 162 HPV 180 = xi2HdHg
HZFolA E6 mANA &3l 8}

CaSki, HeLa M X304 &3 E6 mRNAE
northern blotting S 0] &8t A7k W 2% A,
CaSki M EFo|A+= IFN-a8 Ao o3& E6
mRNA Z2do| A5 A ¢k orFig. 14A), HeLa
ML F A= IFN-a9] e o 8le] E6 mRNA %
o] o5l qich.(Fig. 14B)

v.n1 &

Interferons(IFNs)= A X9 44, #3188 X35
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Fig 4. The effect of IFN-a on apoptosis of C33A cell
line after 3 days and 7 days exposure to 2,000
IU/ml IFN-a, evaluated by flow cytometry.
FL3-H: 7-AAD fluorescence, A; apoptotic cell L
live cell, A) culture 3 days without IFN-a, B)
culture 3 days with 2,000 IU/ml  IFN-q, C)
culture 7 days without IFN-a, D) culture 7 days
with 2,000 IU/ml IFN-a.
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Fig 5. The effect of IFN-a on apoptosis of CaSki cell
line after 3 days and 7 days exposure to
2,000 {U/ml IFN-a, evaluated by flow cytometry.
FL3-H; 7-AAD fiuorescence, A; apoptotic cell
L. live cell, A) culture 3 days without IFN-q, B)
culture 3 days with 2,000 IU/ml IFN-a, C)
culture 7 days without IFN-a, D) culture 7 days
with 2,000 1U/m! IFN-a.
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Fig 6. The effect of IFN-a on apoplosis of SiHa cell
line after 3 days and 7 days exposure to
2,000 iU/ml IFN-q, evaluated by flow cytometry.
FL3-H; 7-AAD fluorescence, A; apoptotic cell L;
live cell, A) culture 3 days without IFN-a, B)
culture 3 days with 2,000 IU/ml IFN-a, C)
culture 7 days without IFN-a, D) culture 7 days
with 2,000 IU/ml IFN-a.
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Fig 7. The effect of IFN-a on apoptosis of HeLa cell
line after 3 days exposure to 2,000 IU/mi IFN-q,
evaluated by flow cytometry. FL3-H; 7-AAD
fluorescence, A: apoptotic cell L live cell, A)
culture 3 days without IFN-a, B) culture 3 days
with 2,000 IU/m! IFN-a.

NEHY AE75S -0 #osis, Y AE
st H¥E AEAN &34 BFHE AYE Aoz
gelA ek 222 2 9 A7rAHEd o9
W, IFNst 4] o R ASAZA F83HA AHE
g F don, 53] W g3 Yol A IFNs9
Agol Az Ego] Ert Budtu oy, of
Z 717 IFNs®} 2§71 do] SGdstA HEAA F2

A3 9
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Fig 8. The effect of IFN-a on apoptosis of ME-180
cell line after 3 days and 7 days exposure to
2,000 IUfml [FN-a, evaluated by flow cytometry.
FL3-H; 7-AAD fluorescence, A; apoptotic cell L;
live cell, A} culture 3 days without IFN-a, B)
culture 3 days with 2,000 iU/ml IFN-qa, C)
culture 7 days without IFN-a, D) culture 7 days
with 2,000 IU/ml IFN-a,

'Mumlﬂ Al et

Fig 9. The effect of IFN-a on cell cycle of C33A cell
line after 3 days exposure to 2,000 IU/ml IFN-a,
evaluated by flow cytometry. A) without IFN-q,
B) with 2,000 IU/ml IFN-a.

Fig 10. The effect of IFN-a on cell cycle of CaSki cell
line after 3 days exposure to 2,000 IU/ml IFN-a
, evaluated by flow cytometry. A) without IFN-a,
B) with 2,000 IU/ml IFN-a.



-AF ARG MEFNA Interferon o °l HMEZF4 A7 Hel #F AP-

Fig 11. The effect of IFN-a on cell cycle of SiHa cell
line after 3 days exposure to 2,000 IU/ml IFN-a,
evaluated by flow cytometry. A} without IFN-q,
8) with 2,000 1U/mi IFN-a.

Fig 12. The effect of IFN-a on cell cycle of Hela cell
line after 3 days exposure to 2,000 IU/ml IFN-
a, evaluated by flow cytometry. A) without IFN-a,
B) with 2,000 IU/ml IFN-a.

Fig 13. The effect of IFN-a on cell cycle of ME-180
cell line after 3 days exposure 1o 2,000 1U/ml
IFN-a, evaluated by flow cytometry. A) without
IFN-a, B) with 2,000 [U/m! IFN-a.

A Ao|tt, 1957'd IFNs7} dhol2] 2 7ol tjdt &
$02 %5 AXAA Fuldcz #3A F IFNs
o gujolei~ JA A =24, £3} F§, ¥FY
Ad ol gaRA AAHA BV 5T AR %
AZA o 2ojA HAeH, HI2de 42
Az DNA 7]1¢8 gt Eolg o|&3to ¢ ¢
IFNs9] gHAdo] 7h&stAl HEA o s B& A7t
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Fig 14. The time course of IFN-a effect on HPV 16
and HPV 18 mRNA levels, analysed by nothem
blotting. Cyclophilin expression was used as
housekeeping gene. A: CaSki, B: HelLa. No IFN;
without IFN, IFN: with 2,000 1U/mi IFN-a,

AP, IFNsE 719 M ES} §%2Hinducer)
of w2} d2 F/2 Yo vlo]2 29} v o}
749 A BolEHE type T IENA & HE 771 7192
IFN-a¢} 4 = A ¥ (fibroblast) 7} 7] ¢l IFN-B7} ¢}
o IFN-VZ2 2 type [IE B3 g9 o3 &4 3td
T Yol o8 449

IFNsoll 9@ HA w39 =4 7]dE, Weck §
o] oJ8lW RNA &[4 vlolgj2 dhuia el §
4E AAGE Ao o8 o] Fo| A5, Lengyel 5
of gatd Axe £3AE A Aol v,
Jones 53} Jaffe 5o oatd U AT AEQ
gAY §H duWde] g3 F7t E& effector
cellel xbed u}3) A E(natural killer cell), X5 T
9] B F(cytotoxic T lymphocyte)e] EHE ZF7IA1A
Ay dkge] AT Yot

HNE 54L& F2 AR #EAME 9%
ZFANE Adde, ddAAa S g% FE, 2
2] L cytokineo| W} 9% o)A AH(tumor suppressor)]
Ag NI A H27he] Fxo 98 AW, o



FZAAZY ooz A3 HYE AX7 LA
T oje] FAGHQ F4 o3 ¢o] JHYBLY.

HPV DNAE oF 8,000 bp 272 8749 §A=7}
wa A e, olFoA E69 ET 181 E59 Al
FHA7} ALt HEE WY I 53 E69t
E70] #7]%5& 73 qith HPV DNAE 73g 2
ZARULE AYstue RE 554X DNAJ
S dAsE, o] 3 E2 fA2 Wie)
THAA doluA so §¥o] dojutA HE E2
FHA7 gEd. B2 42 HPV §4409 A
A} 2AZE in vio A¥lM E6, E7 ¢FAA
(oncogene)e] R L A= FEE e Ao
uta Aot HPV 163} 189 7§ E6, E7 4 A& E
X3¢ early gened HAMSIE upstream regulatory
region(URR)<l| p973} p105 &<+ 2 X z}(promoter) T
Mol AEF st EAst E2 fHAL A7) F
3t olg F A HEL JAANG R YL
of, E2 #3A9 4@ £42 2T E6%} ET &%
Al A4S F7HA0 T g™ HPV E6
gl A ps3 gl Y A{sE}a, HPVET & a
Rb 9@z Afsle o5 U4 vz 7]
TS BERANSANA ATHR gstAFodN Fa
& 48 gz syt p5s3 FHzE p2IWA
FI/CIP1& 3t RbE B4 35t Hx9 F4&
AA s 2 Alojo) o]z} 471 DNAE A3
FozW Mol HHE AE7F Ho] glo] A
A4 DNAE B4 & QA & 715 ¢ g,
o 4o & p53o] FFYA FHAZA A &
4¢ o= Gl-checkpoint 7]%50]TH?, p5s3e] o]
A FAAZAY £ 08 FEE oju] FHA B
A (genomic instability)o] T3 AY, AFAAHY
wgo ojs) WY E AFohA AEDAE oF7]|dtd
I HE} ZEE gE Ao

IFNst A% Bd £8A9 288 5o A F
o8 A%l F7tHE A4S FESE Rl
o8 BE Aol AEHY gHRE AP
IFNs7} &4 AX B F8A9 A3 Fo A
o2 Hal7lFol %7tEHE interferon stimulatory
gene(ISG)o| 2} E-2] & effector geneol] 2|3l A &3H3
715 ¢ Jdede, AE 4% 23 488 &
IFN-inducible gene©. & 2-5A synthetase 3 %}9}
protein kinase(PK)% o] ¢t} 2-5A synthetaset= latent

83

¥y 9

cellular endonuclease, RNase-L-& &4 3}A# RNAE
Agroz EagozN AX 47 £+ vlojys
FEZ JAE 71Av, PKE ARS8ty
protein synthesis initiation factor, e[F-2a8 <1A+3}3}
of gl A3 AE AT GABLD

Interferon regulatory factor-1(IRF1)& IFN-g, IFN-p
9} IFN-inducible geneo} gt A A} vjofl A w75
= HA} QA2 IRF1 FA A= cytokine, tumor nec-
rosis factor(TNF), IFNs, prolactin 5ol <3 f2¢
o} ®3 IRF1¢ 8843 AT 287189 44
393 d#Ho glon, 8439 c-Haras A7
E AUEs AHEAXS DNA &4 3o A XA
20 "ad Rez gHA A Hade
mitogeno] o3| EA43E A=d T Y%+ DNA
&4l o3 B HEnRA)E IRFlo] 9§ R
o] ¥a G

RAFARGE HV $HAREY 44, EE &
d ¥ o|(mutation)ol] 7]21% pS3st Rb, ¥+ F8 FY%
oA Qlate HgAsetn 3= AEXENYGA F2
329 Add 98 oprlHE ¢ dEHd B¢
g 4 9t} 28} HPV AAulo g &= ot w3 e
T8 5 gloy ATHEY HPV g3 Futs)
A =2 A A A o] Fo] ALE FEY &
Foq Ba ot &, Castello 53} Tay 59
HPV7} @A & A @A B2 Langerhans A ¥ 9}
T helper 379 Hrt USE RAFHFoH,
Aiba 5*°, Fierlbeck 5'®, Okabayashi 5*"-& HPV]
o3 of7]d Ao E ¥Y(regression)A] A A E, A
¥FEAT Yot 282 A4 FANE 5& 2 E
e 45HIEEY T4 A &(nfiltration)o] Y& &
Bggrh olg HFAHEELS Tl &4d
g 59 Wgog o2 cyokinesSE A}
gl HPVe] o8] Wy e T35 AEEL A4 =
T3 AEEo] H3} cytokined] %o] ZaHo| 9}
£¢ st @8 Tay 592 HPVE B
T AfN T daHF2 CD4+ H¥E)7 2
(depletion) = o] Q&€& Budyoen, ol T 4
o] Ay IFN-ve #FaAs @A) dotn st
18] 1 Fierlbeck 5'?, Schneider 5'” 2 Iwasaka 5
Do HPVS BUY YW S IFNvEZ F2Ho0Z X
B F yart @A) 2= REHoZ #) §&
22% v glth. 8, Lippman 53} Borden 5



-3 % HEFA Interferon- o o] MEFA A7 o] B AF-

& IFNso| FAM X H3e HEGA JF34 &
4E Yelllz, YA dold HHANge E§e
o ol g9t ARE AYZ YL RudYe
o, Delvenne 5% BEHoz woo] AYH 2
T7A% HPV B Wdo A §Ha A=Y IFN-v
& Al8-3te] HPV 29 & A8 + glled, ol&
IFN-VE B33l Fo24 HPVol o3 wigg 4
HHEe 4224 o= 7)H(negative growth control
mechanism) & 3 BA]7| & Holgtn &t}

#4, kic 5'92 IFN-o§ AH83to 2920}
Aol T4 ZEFH A 0% M A5 &L RYhn
dAon, 238 Aulg BaloA & 4.53)
EXE 41257 ASEo 54%0)M &H 2HE
Bu&s Qo' 283 Geffen 592 IFN-0g &
d2v} ydo] A FALG A3, 50%)M RS
€ BYon, Vasilyev £7& 2248 4uug o
W IFN-a€ A3 FAIE 23, 29%004 A8 &S
B9z st £§, Reichman $& IFN-0§ 2
gz} gxo] njd 3X106 IUE A Eoq3ge
o, 17%A MW Lgo] gllo, Yiskoski &
M3} Schneider 5'"¢] B3l oj3t®, AFAR A
Huigh #ko) A IFN-aE AN F98%58 o 47
49%9 %A N5&e Btz sch

%4, IFN3 retinoic acidE 7 A2 & in vitro
Aged 8 g4zt ¥F 29 golM 4534 &
#7t 299 o AckP Lippman 5P& 2y
g AZAREGNAN g YFHY nFgYy K8
€ Rusded, AF3E #ESu Yol IFN-a
2a(6 million units)& ¥ 3 3FA}e} 13-cis-retinoic
acid(13-cRA; | mgKg)E Z T2 oY H4 27843t
Eodlo], 135(50%)00H 2 k(e E o
50% olstd wh)ol ATt A} 13FF 19 L
Sd B, 29E B E BHE By FY3, b7
ol el ol 58% ul-2EE, 10 cm o4 W9
Aol M 66%9 W ES BYctn dt

Lancillotti 5o ¢35}, IFN-a 2b9} retinoid7}
A AHEEHAE A5 334 AR FEA
ou, IFNse] 4% 9] w-&(antigrowth response)oi]
g3l F8% 9L st AoE RHole 25A
synthetase 4 xte] HEE FrhEAvte o
I3 IFN-a 2b%} retinoid& & Alol ALE8& 7%
HLA-A2 #3219 4@ F7HA7 29, IFNs 3

Ao AALE ZA3E IRFI 28L YA 3oz 3
AN AT Eoh

B dFdAME Fig. 1044 IFN-a 2,000 IU/mlE
HPVe] Zr=R] ¢k& AEF9 HPVIl ZAFE 4
EFo] sl g 7Y FU AEXTE AT 2
o, AEFS] QAT Z22 34 294 E g3
Aok WG ALY oM E AESFF Z4E FEE
BAHA o (Fig 2), ¥354 A4S APHoz &
T AT WST-1 XYM E 85 %cHFig. 3).
¥ AEXTE F7 Al trypan blue & MG
A3}, trypan blued] QYASE AE, & ARA E7}

© AR FE HEL BF 5% tnto g wFEHYCH

Romeo 5°"¢] ¢}8l®, SiHa 4] ¥ Zo] A+ IFN-a
Aelol o8 354 A L AXIA} 2
o4, retinoid Al g 54 A= E2 YA
ttx ¢t} £, Lancillotti $*& ME-180 4|23
ol IFN-a§ G502 AL8 % 3¢ &34 a5 ¢
AL DAE FEs Ao, retinoide} A ALLE
Agde 834 237 9 FhEQga s
Y B AFdME 2E A7 g4 A EF
A IFN-a& A E|3}7) dF 9 HEDALE 24, v
& Z3}, IFN-a Ao 93te] A ERALE FE3iA]
% %th(Fig 4, 5, 6, 7, 8). 0|9} Zo] UXF}A Y=
A7) 902 FF A& HA Ao o 7
gojo} & oz A4ZdEr

Fgoly Y Y 4 MEojA IFNse] Al EF7
of vlXEe Ggof g ATE WE o] ol &
Sttt Marionnet 5°7& 343} HPVo| o3} walgl
A A EA A cyclosporin A} IFN-VE 4U37t 3 g
dFAE FINE FAX 2P0 BAFPE
dl, CaSki MlX3F9} HPVe 2|3 Widg AsAE
(EK 16, EK 18)o] &= §7] 9] M ¥ 9] u]&o| B3t
SiHa, SVK 14b M X3 & G2+M 719} A X ¢ 1] go]
Beton, NHK M XF 9 Hela AlEFdMe o
w37t glee Rudun

2 AdFdAME BE AT A9 A X F IFN-a
E A F, g 3dA AEXTEVE FAE 2
AP ZAFT A, AT HEF EFA S
71 MEY ] EL FIHsE O G2M7] A E 9 v
&2 F2¥E BRAGFg 9, 10, 11, 12, 13). oj&
IFN-a A gloll ¢3le] X9 F7|7} S7]oj A G2M
7129 AGEE BAFE Aol oj4e B &



FA7%2, [FN-ae AXIAE 33ty gen,
trypan blueo] FAEE MEY £7} 5% "L
¥ o, IFN-a8) &34 ads AES5A & A
o] ol MEZFA Ao 2 AYL & F AR
t}.

Perea 52 IFN-a ¥ 2]o]| ¢|3te] Hela M EF
ol 4} HPVY] E6 #2ate] A7t o A= o] HPV 18
E6 mRNAQ] @3o] Adzgg Bus Uk & &
Fo A% HPV 16, 180] ZHe AFAFE AEF
ol 4 E6 mRNA $@e W& B7| 98} CaSki,
Hela M| ¥FojA 3£% E6 mRNAE northern
blotting & o] &3] A]zt M2 E6 mRNA ¥ < &
RAsdeu, 1 A7 HPV 169] ZQ Y CaSki ¥
Fol A& IFN-a9] A glo] 93t E6 mRNA 2 &0
A A @gtovt, HPV 189 4 € Hela A XF
o] A& IFN-a9] # 2l 93}e] E6 mRNA 2@ o] o
A7t €A cHFig. 14). 2, £ ATA HPVY
7249 ¥ CaSki MXF ¢} Hela Al£F 25 IFN-qol
ojste] &34 FYE Bolu, JA] HPVY 7
A 9L C33A N EFO| X & [FN-a7t &34 A&
AUE Ao v]Fo| & df, [FN-ao| o] § HPV E6
mRNAS 2@ AL AZHEFEY ALFA9
[FN-a9] &34 &3 7|3 AHAQ dAE e
Aoz AYHATH

IFNs®] $HAEo) g 8324 57 87
& oA ZAE WA Eadm, & A7 o
& A7 AHE Alojol AZ XA e FEE
wAEeg, oo g dF7 ] A ojok ¥ A
o2 Bty £% IFNsy g2 AAte] B 48
A @24 a3 4534 oF 4 ol FHE|d
T gog wEzol ¥ Ao Azdr

v.d 8

AREL o 7Hx AFAFY HEF(C33A,
CaSki, SiHa, HeLa, ME-180)& & 4o g, IFN-a9]
Zt AEFEO UE 334 2% 2§54 239
71HL Golr 3, 3 IFN-a7} QAFFFuto|H A
(human papillomavirus, HPV)2] E6 42| d& |
e G 2 e g5 g3 o7t A
EAE gotpuzt dAch £ A+ AddE b0e

¥4 9

7 2t

(1) IFN-a& AT ¥ 4 aF7d4 AEFE o
FatEA 7d o viY BEG HAE Fo B2,
[FN-o& 2E A7 AEFAA 834 5371
AR o] FF4 FE WST-1 A 3N
T A AL

Q) RE AFNA HXEF IFN-aF Heg ¥
Wl 3d At 7Y R o] Al ¥ 3AHapoptosis)E 4 E
ZAY(flow cytometry)& oj&3ld FAH% A,
IFN-oE AZ2ALE FE3A gt

() B AT HEF IFN-aE A ¥
wje} 3R] HEF7IE FAE ZHAYE o] 83
o] ZA4% A3}, S7|(phase) M X ¥ &L Frsle
g, G2MY| A X B && AU

(4) CaSki®} HeLa M|EFo|A &% E6 mRNA
£ northern blotting g ©] 4389 =A% A3, CaSki
HEFoMEe IFN-a Ao sty HPV 16 E6
mRNA do] A=A Fkoh, Hela A EF
X HPV 18 E6 mRNA w@o] oA € ith

o]4¢| A3z ¥ o, [FN-ak C33A, CaSki, SiHa,
HeLa, ME-180 A3 359 A EFoA 25 34
ERE AEE ¢ & v, IFN-a9 8§54 &%
E AZALY fel o Rol ofde, MEFT)
o] EYRYE Aoz o|FofRE Jog A
ztgc}. weld IFN-a9] 834 a3& AESA &
FHcytotoxic  effecty7t obd HEZFH A EFH
(cytostatic effect)ol] 9§ Aoz Yztdch £&, &
A5G MEFMY IFN-go] o§ HPV E6
mRNAS 2y =4 & IFN-a®] #3424 &3 71483
9 #do] gle AR wodd.
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