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FPXHE

BRERt+—FHE WE-—HEAREELXHPEINBERENE —Fof
ZABERTER  CAoMALERMBRAREZRE KERRE
B EA 90 % LA LT A4 RARFE - 2T EBERA — F 6T
FEEEDIARBE AR SR LHMBEEHEA 0% L EA R
A AR ERAMRER > HPV 16/18 R LRIkt 44
PERF Y A B (Cheng etal., 2001) » 3% 30 X B > fe M % B A
B AR Ley eIk R LT R4F HPV DNA « At Z#FE LS
B B HPV 69 R 888 - ARG BRIERE F 2 ik F
HPVDNA f74 > £ T TH#A B EMFBEZ ERIERE - B R RE
B 149 4 Af o B B 175 Sk % 7 B9 A A 2L nested-PCR 447
b HPV sy % » BB &4 3k # HPV 16/18 Bk %14 %
W IER R &% (HPV 16, 52.4% vs. 12.6%, P < 0.0001; HPV 18,
30.9% vs. 5.1%, P <0.0001) - &5 £ BRI WO ERET > 28
Wi Z AR BT ¥ A E B HPV 16/18 3 bk Bk 4 8 & 0%
Z b % 38.52 42(P =0.0004) - W4 HPV 16 & HPV 18 375 &k
L H o R EFE AR ENIAE 651 45 (P<0.0001)& 9.23 4£(P
<0.0001)7%& &M 2 Efxtt - b~ 03K ¥ H HPV 16/18 DNA

B R T A R EIE S ERIERR - B T -5 T AN EB A& T
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HPV: THA B TFTHERE AL RBEMRLENH A - K
FRICE 149 AR B R AR B P 0 B 70 AR B E R
B ShFFFHTBRAF 2 A BEJE 48 4% 0 A nested-PCR 447 £ HPV &9 & %
K T0% (49 of 70) 84 A &% K 3R R AT a0 848 A HPV 16
R HMBEF %t Legsm i (P=0.001) (P<0.05 BF B4 %
st EegRBME) o H PR S1.4% AR B dn 1RO BE S fa B 2
HPV 18 gt/ — B lE » 24p K2 243t L2 AR (P=0.096) -
Wl B4 FR > HPV 16 & HPV 18 £ a4 & Bk AR 2t 2 A
Mo AR ESEURER OMLHEMBREFTH IS HESFZTT
AR AR 3k T HPV 8RR i —thik > & R34 86.7% th%
PR R & E X KR FEHEH A HPV R B FMME P=

0.022) - H ¥R AR — BT EEHh WAHA 2] HPV 18 &% -
A sbL MM E &% 3k F HPV 16 898 % » THEA & H T % 5 M
FREmIK o BARZERER > B L WMR B IERE 8% P
#) HPV 16 RF > A THAEA G FEEMREERIL > AELd 0
WAERE MR EMEL - GAUTHARLER  KARBER LT

HPV R R A ETHAEEREENEZARIER > FEXERF 4
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1. Bz HiTH 2

RBYHREEAR B REMENET A KE Nk
(small cell lung cancer, SCLC) #vJE/%a /% (non-small cell
lung cancer, NSCLC)® %2 » H ¥ Ik Nm e H o AR L& 4o
B (squamous cell carcinomas) ~ A% (adenocarcinomas)&
X %a f g% (large cell carcinomas) % = 4% (Scheffner et al.,
1998) » LB £ » 4K 95% 8 el BB ANK I AR £
A FAE T 20% o % T &It BB R 0% B 2 A0 0 B
BRBEZAOWEMEN  ZHHBUBIEEET K5 S F4r
F R S OB B ARG HBAE - B INGE 80%
Jit 6 & B IR da B R 0 LB R R S DA F G -
ERRAHTE T X > BETFHERILBRENAEHE - 8

T He R F 4T 06 B 6 R 1 R B 20% 0 BPAER T A2 B T 69 9 /) dm

A\ﬂ

BTG o

BN 2 ] 0 HAk5 1 48 A R
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Hz@ B ERPYXUMEAE > LEREdRBE L+ —FHBHE
CHRAMMEEAR-GAERRS & WEAE _AKE (Fig.
1) (Department of Health > 2001) - £ &7 > 1955 438~ H M
bty BTEACREREENBECH A 2.67 Afe 1.25

A 428 2001 4% 0 B~ A MM BESRTELSHNAETEAD
FH 4028 AL 1791 A A wtEEZH 0 B3 T Hwig
+ 74 (Department of Health , 2001)> & 2 M B8 Aid R 2 8T
B PR ERABEN—FRERIE - 1980 FEBRTREHEE
BRFUEAMEIE TR CEIHEE 1200 I R BT R0
Rg LAt RFATE SR E - HFL4H 1200-1300 4x & 4
LRI o FR > MR TR G REBE SN
o 1987 FAEEBRLMMBEHL TR ORI BRAER LM
FEm LB G4 (Ernsteretal., 1994) - £ 4 #¥E > B 1982 £ 1L
ROMB—EAEELMBENE —ARETRE - £LEE - F
B Mk ER o AMHBRETELESES L BARM
BRBERF R B EZRE > EEAFLHIKEFEA O

o FPAAE S AT EEMNE o THEAHECHEFRBERE
BT - AR EEENBREL AEZLHHBEZR

o B FAM B AR AT ATIE T E R XA -



2. R AR A M EEE T

— W AEBARIN RN BEAREZRF  EBFRES LHHE
R TS &$\w%€\zﬁ+&ﬁ\zt+(mmam

1990) > B b HA A R B R 37T LA R E T A&, o
EEENBEREBATE S AR RLHNATHIZINTHRESZ
wWo BPEELMMREEE S R B S RSB MR
BIEUIA R c ERBA BT L BEE LR B R
% BATEMRBOEFEREERERIEMA RE  FLRER
BRI BRAOAGRE  ERFMETREAMEZE - £ARE > BF
RIBAZROAGCRTER - MAENBEE  FFERZELZR
Tk b i3 - THEA A MY AR E T 41%4 b BARTER -

RATREAFTIEE  FPRAMEHEFEELTAGT X - THAY

ey

BY -~ AR R I AR BEE M (Gaoetal, 1987)

R A T TR 6 B AT 1R B P RE R R e R R
REJEA % (Dubrowetal, 1984) © 5 5 » RF B F 3B XM A& HIE
HEBGRAM P oA B4 A BaP 8950 B AR &b R R 2 AR R
tapp, CL-3 4% > T BUR B8 & #7 H 354 547 2] BPDE-N2-dG 4244
#9554 (Yangetal.,2000) - sboh > A HF LA KEHR » —FRHA

Wi A B o Adlkofer etal,, (2001) #95F 2048 i —F 3 9 s o
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REBA EGBRAZF ARSI 8 BIRHERE B lk#y
BRBEMZREEEELEGBRAZREERES  H—_FH3 2t
BEMRREENETBREHRAZIFAS AFARPEAREL
LB R RIRE B R LRI XA G L RHBRELAZA
AR E-—FAREHENMHE (Kooetal, 1985; Gaoetal.,

1987)° 42 Chen et al. (1990) 3 & 547 474 3. & JL b & RBA & 5
EPERBFEFARH - Bt £EEBEX —F iR E L%
RAEMY 2 FAREELHMBRNBEME > DEE— 55
Ko THI - HER_FHRZS AHBERRAEHOBETFRE
HBEEAE OBIA REBIA - HERLEBELFOHEE
KIA) - BAEHME G5 AR ZATE - 2HRBE (&4
F AR AR (B &%) (FRa24= > 1997) - Bk » SR K LB
A BFHR R ARG B AR 6T R R
ABEEAEA SR EE > Rty TB280 > 21 F 4

BT EIEAR > RERIARRA -

F B % B0 #%3% 7 & > Benzo(a)pyrene (BaP) & F A+ £ R o)
My B % B FFISHEIL A (polycyclic aromatic hydrocarbons,
PAHs) > & #1 DNA #AB& 6 DNA 284 » mid R pS3 &

FH GC-T:A 8§ R& - B 4pF 4% N-nitrosamine-4-

7



(methylnitrosamino) -1-(3-pyridyl)-1-butanone 7% & # % DNA
R DNA#&Y B R pS3 AH G:C—TA &% 4% (Greenblatt et al.,
1994) - DNA 2 &M AR AR B RABR RE » M3l EERE
oy £ ZILE BRI (Dippleetal, 1987)  Br T 34 4h - ZRIE75 %
W2 B BTG S HAM LT DNA 5284 27 5% - DNA 424
MECERBRALRHGEAMENERARRYE  nEELAE
M BARBELERE  BEAE R RILmI| REBEEENE
ZRE - ARARE LA RER Mk EH 2 DNA &5
FHRESNIERESE  BARHBALUNBREEFETARSZ

DNA 4244 4% (Cheng et al., 2000) «

3. MR R TR

>*?"’:

ERBHVRBRET > p3 WEAEZRVHEALARERES
AREFOAR -PS3 I A BN L AR 17p13.1 9 E &
£ % 20-kb> 2% 11 {8 exon » 7] 3% 1 393 B A A8 » & 53-kDa
A& G ~PS3Ramghse > THRE—BEARGER > Flio

GADD45 (Kastan et al., 1992 ; Lu et al., 1993) ~ p21 ™" (E1-Deiry et

al., 1993) ~ cyclin G (Okamoto et al., 1994) ~ Bax (Miyashita et al.,

1995) #v mdm?2 (Barak et al., 1993) > fmigsb & B % 2 82 4m ji 38



(cell cycle) & &m s /B = (apoptosis) - & DNA 23| EsF p53 £
Ha#Eb  EmiaBREE A Gl 8  UE#ST DNA 2E48
YER 5 123 DNA 15 Ei8 KM &5 158 0% > pS3 12 a4 il A&
% A (apoptosis) ° & &AT EL3tHIm AL p53 F B EFLZH
o B—FE CoRLEREERERFROEEGE P53 &6
&R p53 BZ A% LM o Hlke 70 kDa heat shock protein >
Mdm2~SV40 5% 3 &4 large T 4af41 /% - adenovirus2 & 5 &4 Elb
&G & HPV j5 % &) E6 oncoprotein 53 8% G &5 :18M p53 &
B&Ee  EHERKERIT@B AL > kA& ® ubiquitin
proteasomal pathway #F p53 K@K% > M B E pS3 Hittamk

HER A

pl6-Rb B&4% 4 & SR JE T AR A B 69 3RE 8818 - plo A B R %
&8¢ 9p21 &9fLE (Serrano et al., 1996) » & W A& pl6 X H e $F
(promotor)#y ¥ R At R &b (reviews in Zochbauer-Miiller et al.,
2001) > pl6 B a4 T 156 BERABAFY] > HEZHEL

cyclin-dependent kinase 4 % 6 (CDK 4, CDK6) 4 4-¥p#| K 5h4E
(Hirai et al., 1996) - CDK4 & CDK6 24881 cyclinD &4 > + A%
& Rb & G b2 /B - mibBE s —BEAA Rb & an

# @, 8 13q14.11 e942 B > T &3% H —18 105-kDa t9% & (Ewen et

9



al., 1994) - & Rb Za# BB ILBE R XE E2F ARES > Am
E2F &R H Rk > migtafosiA Kk - Bk afn P ey cyclin
DI RE&4&H > B plo REFAER > il o R B £ M RIE
# (Cordon-Cardo et al., 1997) ° £ K35 64 & A 25 F » B IF %

mak by plo A% Rb ZEE T —RFE/LE)  FFRGER
ple B8 & Rb TG R &FRFALNYF M (reviewed in
Zochbauer-Miiller et al., 2002) > At H#H G e HELE Rb &4
By7EME o 6,3 SV40 &y large T antigen & HPV &) E7 &84 &
¥R EGBE Rb &4 i E2F R H R sBmid R e ey

e A

=~ AR RB R R LR R SR

1. A E%E %+ (Human papillomavirus, HPV)

ABIEBREL—SEDNA BH ABRREARBEL KA
7600-8000 bps » &R KRB MK ERtmbn - THEERBAFB LR
ol - ARAYGABEARBREF > HoA X EXKEFEECET A
L1 4 R B A7 H AW 10% e9RF > P2 & AFREA - DNA A7)

=R 2-10% 2 F > A4 B RA (subtype) ; DNA 3£ & /7

10



2% » B|f% A% £ 4% (variant) (Van Ranstetal.,)e B AT E,%r‘f‘iﬁ‘é’])\
BIRXBHHELHA —BHEUE (Chanetal, 1995 ; Hartetal.,
2001) e AP UBEREATES S LRARBRERE - ZFLER
HPV 16/18 G 4E 7 )3 B i B e RS - f8 R &) 1R AR A HPV 6/11
CHERMOAAERFBHEBELEREN HEARART A
=B & 3 (Fig. 2) : long control region (LCR) -~ early region & late
region ° M early region & #3F H M t%&a (E1 ~E2~E4-~E5-
E6 ~ E7) > lateregion X &£ @B R EHMEG (L1 ~L2) 47

A dke F
1.1 894 R (early gene)

(DELAHEE > HRERRARFAFHERAMW - E1 TiE4L
| helicase & ATPase it 4% % 2] LCR (long control region) ¥ #448 % 4
2L B E A B & G (Piccini et al., 1995) « E1 75 97 #u 4a j
DNA 89 B 58 o &4 0 fiedsm #0948 % (Bonne-Andreac et al.,

1995) «

QE2RmEEG eHERF éﬁﬁ?%ﬁ%&%g‘“’*” HEABTERA
By ABEARBRFR T NUVRETAML B2 a8k R

— #5575 /6F (Bouvard et al., 1994 ; Cripe et al., 1987 ; Phelps et

11



al., 1987) - E2 & & & & #1 E6/E7 promotor % TATA box g8y
E2 binding site 424 > m¥p$] E6/E7 & FH 89 % 3, (Zur Hausen et
al.,1994) - £-F B AKRRAE T RE D e ik E HPV
BEH B2 AR AR Mm% > £ B2 &kdp% E6/E7T RE AR -
ik BO/ET KERIH > #mfE AR (Schwarz et
al.,1985) - sbsh E1 ~ E2 a9 M{FR $25% 5 DNA #k A\ (integration) 75
EFREFAM M AFRBRFEANSERAUVHABILRER
# ° BATHIA PCR - southern blot & restriction-site PCR (RS PCR)
Bt HPV BmEagANFEH > #£3 HPVBHe# El & E2 &
MEER > MRAANROLER  # E2 AR SRR EMEL
] B6 B E7 AREAR 53 E el RETaE B4

(Cullen et al., 1991 ; Thorland et al., 2000) -

G)E4AEE B G BN EAE R early region > fEf5H4E %
BEA EER > FRBNREABILRBERFNZEN Lk
(Palevfsky etal., 1991) c T RAA X2, > B4 HF A €HIB L ¥ o

A% BELF @yt (DoorbarJetal., 1991) -

(4 ES A& &G £—1EFKME%E G 4 bovine papillomavirus ##

RYER ES BAEMPFZFREGLES  BWABESY  BAL

12



B A EEH-F%# (epidermal growth factor receptor) ~ /Mg A &
F B % 8 (platelet-derived growth factor B receptor ) ~ R Bf % 4
kB -F-1 % (colony-stimulating factor-1 receptor). # HPV 16

E5 G840 ATPase &4 - ybs) » E5 B A #5569 m i Al 4t
71 » &3 % protein kinase C & membrane-bound protein kinase &
FEibo Rk 4 ES A8 hie BAR LR F ¥ (Zur Hausen et al.,

2000) -

(5)E6 A &G > &KkA 150 EEAEEF 7] > 4K w8 zinc-finger
motif» € Fv E6AP &4 & p53 - A A~ RE (Werness
et al.,1990) > 75 & [ H 4. &) proapoptotic & & » 45)4e Bak & Bcl-2
K ¥ (Thomas et al., 1998 ; Thomas et al., 1999) » E6 7§ 7] 7E 4L 435
B4 (telomerase) » & 43 v %2 é% 3p A 10p B EBERE M
(Klingelhutz et al.,1996) - st% » E6 & & € & ubiquitin
proteasome pathway #4T p53 & &K% (Fig.3) > A S /FAGR
X 25T L4 A %5 B (Ciechanover et al., 1994; Jentsch et al., 1995;
Hochstrasser et al., 1996; Smith et al., 1996) - & st > ubiquitin £ 4
ATP 7 47F » & & 7E4k C 3% glysine Fv p53 & G & lysine IR A& W
RAEB L - 2 4% ubiquitin TTE A X G > B4 L ubiquitin » R

polyubiquitin chain - $Li8$2 #& 2 ubiquitination - £% =% ¥ > 4

13



polyubiquitin chain # p53 & & ° T#% & G KAEEF (26S
proteasome) ¥k MR KA » LKA R mE T F A deubiquitin
enzyme #% polyubiquitin chain 4% % mono-ubiquitin 4% 4m i@ B 4L

FHRANA -

5 AR HPVES &G £ &£ & F]A ubiquitin proteasome pathway
# p53 HBAKME- £8 HPVDNA Fhadimied > mdm2 €%
i ubiquitin proteasome pathway R % #% p53 (Honda et al.,

1997) - AR » A k5B % 8F > mdm2 %% ubiquitin proteasome
pathway MR pS3 th¥54E @4kdp sl - Bite s Rbdsh > 4
HPV-positive &4 s L ¥ » 3% p53 %424 E6 M@ > H mdm2
pathway % %42 FiE1bay (Hengstermann et al., 2001) - pb4k R 88w
¥ ta i L% oh Re kA 185 0 B6 ST sATEAE pS3 - B6 R{EFIA pS3
RABT AN HI 4G » 7T AR S AHAE dp] S35 E6 & 4R
pS3 FeH b DNA #9846 > e gfod 47516+ p300/CBP 4 M &
¥p4] p53~NF-xB #98LE-F (promotor) > X A %2 3,4 HPV E6
%éc%@ﬁmmzwm@mmﬂxmmw’é&%Sm%ﬂﬁi
B 5] 0 S Fuikéa iy (polar cell) & @y 45 sk AT AR B T8
M EEEEER M E 5T (reviews in Kim et al., 1997) -

(6)E7 HAH K G AL E NV ERAR 2 HELEEG » 744 casein

14



kinase IT (CKII) #4#1t - B 3 €453, E7 4= Rb ~ p107 ~ p130 ~
histone deacetylase (HDAC) ~ AP-1 ##4%F -+ -~ cyclins ~
cyclin-dependent kinases (cdks) & cdk #p#|#l4&4 - RER AR
2 tFw pRb A Rb-related pocked protein (p107 & pl130)&
4 (Dyson et al., 1989 ; Dyson et al., 1992) > & &5 4 pRb #EEb4E
#eREALF E2F Bl > Fittapadg A A F ey 835k 1E R (Fig. 3)
(Bagchi et al., 1990;Bandara et al., 1991)> 2. E7-Rb #4444 E7 #
RARFTALYVER F L IEL A8 (Jewersetal.,, 1992) - £ E B9 A5
P45 3, 0 E7 FZA%&d pRb ey &4 > T A#f E2F &4 Mt be
B 32 A (Hwang et al., 2002) - £ L% a e F > BE2F 89884k 75 M %
% cyclin/cdk ##g{t pRb RFE o F L B P > cyclin
E ~ cyclin A & cdc25A &)784b > 45 E2F A58 4R75 M & 38 Ay fm B0

HBAGHREZ — -

E7 % & % —183ht 234l cyclin dependent kinase &3 %] F
(inhibitor) » &3 p21F1 & p27° e 21 B 27 B W E
FHREAMH cyclin & cdk &7EM - Rk 2 E7 Z&# 4
p21" & p27° 1, g Cyclin & cdk €35 #5581t Rb> 48 E2F
#e45954%75 M (Funk et al.,, 1997 ; Jones et al., 1997 ; Zerfass-Thome

etal., 1996 ; ) E7 NTH T EHE S G p48 &4 wH FiE &

15



M EAR R 6948 (Bamard et al., 1999) - 1 e AT B R B3, 0 ££4 E7
RBWEF @i o Mdm2 £ kF0 pS3 &4 > & pS3 R E o
REFANG 5 B THE B Z E2F 724t pl4™ £dp 4] Mdm2 &
## p53 (Bates et al., 1998) - F A&} > f&£ Seavey etal., (1999)&5 5% %
3 BT R ek pla™ 8o - B Ai8R 3 ARF 09 S 06 e 4R 4
ey >  E7T 94 pS3 8 € - & RE~ E7T THEE R E 94 H] &

#2 & p53 (reviews in Miinger et al., 2001) o
1.2 %23 H (late gene)

L1 R L2 AR FFIEANBILRB R FERRB 2 ¥ 5 & E 6948
M (Bernard etal.,, 1994a) » £ —&#MHE G > £HELSRE LI
AR L2 &G ak3 mbok #7544 (assembly) (Zhou et

al,1991)« FTEA " L1 R L2 RASE b A tafo ¥ F € &3 >

S AR AE -
1.3 Long control region (LCR)

LCR 2k # % 800-900bps » XA L#3He & > R L04EME
B - {2k DNA ¢948 fiess > T X TR NREATE

(Mendelsohn et al., 1995) -
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2B R R F R R IR

A RBRFTREGMTARIERTARERES - £MHAT
HBEEF & CHEARERFERERE AT S ~ AT
Bk~ M ARS R R EAERE  ARS AR
e AFa3L BB B E (Franco etal., 1995 ; Kenney et al., ; Lenner et
al., ; Wheeler etal., 1993) o fe JEMAT B 5 F @ > & J§ 89 AT R
THAGEEEEMEL  HRAZRAERG  ABILEBKF
S o AmES (Shanetal., 1990)- % & 4 H 4 A A AFEH
RBRAEFRE LG EERLLE T ARG h A% THE
AA T REILRAE (Riceetal, 1999) - XAHRHEHR > FER TR
BB 3w NFAFL RIB R R R 89 &% (Franceschi et al.,
1983) e ABEH R B ENTHREHLHRBEMRE S AL hEHAE
FABIARBRFRENRENRTET  EABILKBRKF DNA
BB R A D FHFE (50%) ~ biopsy forceps (37%) R cryoprobe
tips (23%) ; A Savlon BT #|/4 % biopsy forceps & A 90% iEH kR
32 cryoprobe tips #& * AFAIL KB 5 DNA 69478 F 475 71 ]
1.6% & 4.5% (Ferenczy et al., 2000) - X K #F 7045 IR IB A E I ~
BEBEE ~ RIEE ~ ARETRE - AWEAME X EE A% ¥4 HPV

DNA 4 » i3 BT ¥ 89 HPV RAH B L REmR » ZEF

17



R ZRAR e

= ABARBRFLEABRB AR

IABBIL R RSB AFEREEY R T

BATA M HPV BABBEHMRZIMR KERANFERBES @
Rt - BARBRLANTFEHEREELEA HPV IR E » L HZ
5 AR 2 HPV 16 & 18 (Zur Hausen, 1991) - A S EWE F%
S &4  HPVDNA M E K S HIbE —4 > ERRUHPV 16
A% (Liawetal.,, 1995; Chenetal, 1993) 2 A R BB/ EE T
SAJE &% HPV 52 B HPV 58 g #t &40 HPV 16 —#: % (Huang et al.,
1997) » #boh > HAbRE LB RA HPV &R % 0 Bl Bl (R %
B2 0% ~ 52.8%) RiEE (5.8% ~ 60%) XA (0% ~
11.8%) ~ 3858 (9% ~ 91%) ~ v sz (48.9% ~ 50%) ~ "%
(25% ~ 35.7%)~ BB (0% ~ 84%) (Table 1) » £ E & JF 48
ERA HPV SR F - 2B E 6990 s 2 HPV 2 R 6448 B M
MERBFEF AT EERR Pl ARETZHF LR 6-46% R
%69 HPV B % % (Ekalaksananan et al., 2001 ; Zielinski et al.,
2001 ; Torroella-Kouri et al., 1998 ; Bauer et al., 1991) » i sb % 3 %

F AT B B B B iR B A > 2 4% HPV R 3 FAB g F- 43 fw

18



i 1K (Baueretal., 1993) - £ & B RATRENHR T LER
(Table 2) > FEHEKA ¥ 4afo R R IEF ay¥F 4 5 HPV ey g 24
0% - 21% (Taso et al., 1994 ; Liaw et al., 1995 ; Pao et al., 1997 ; Sun
etal,2002)FR% > X B HPVI6 A X > M FEHEBEMEN
HPV B % d 31.9% - 86.7% (Chen et al., 1993 ; Tseng et al., 1996 ;
Hsuetal., 1997 ; Lee et al., 1997 ; Shyu et al., 2001) - 34K F & SR #1
HPV B 2 A8 Mt 4o b B in > 240K 10 %) T 58 R EFE4RA

2. ANFEILR G R SLET R T pR 2 A48 B

WBEFFRBER G AR HPV 16 & 18 7 fe £ AFRE 697 A&,

B ET E249 A & (Zur Hausen and Schneider, 1987; Zur

_Hausen 199) T FEBBZIN LT - RERE - XATE -

L2 TEAERA HPV SR E - A Mg HPV & %48 B
MZARCAE LR RREES - FlwEB (RERA S59%)
(Bohlmeyer et al., 1998) > B A& (0% - 80%) (Szabo et al., 1995;
Hirayasu et al., 1996 ; Nakazato et al., 1997 ; Tsuhako et al., 1998 ;
Iwamasa et al., 2000; Miyagi et al., 2001)~ 2+ 3 (9.2%) (Syrjanen et

al., 1989 ; Nouva et al., 1995; Soini et al., 1996) ~ 12 B (0%)
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(Shamanin et al., 1994 ; Weit et al., 1996)~ 75 Bl (2.7%-16%) (Thomas
et al.,1995 ; Clavel et al., 2000) ~ % # (10%) (Miasko et al.,

2001) ~ F A& (39.4%) (Papadopoulo et al ., 1998) & ¥ Bl K [
(12%-50%) (Xing et al, 1993 ; Liuetal,, 1994 ; Daet al., 1996)% -
WAREZ R R Ed 0-80% K% - HAREERN Table3 & o
EERZE - L FHEREREFEZOREGE L AH AR TS
HPV B &84 £ Z/48R3 (Bohlmeyer et al., 1998 ; Weit et
al., 1996 ; Thomas et al.,1995 ; Kayaetal., 2001) - {2.& B KF 3k 5p
HoiE 80% iR F > B HPV R Lt B H 2 G FE RSN KRR
%4 (Iwamasaetal, 2000 ) - M AEi& X098 PR, - 8K L &
i B A &E 79% HPV 8 4 (Hirayasu et al., 1996) - 73 &
Bt Je 46 AR BOAE 85K b R 4 B 34 ST B HPV ey 2t - B
Bk F ARG 0 AARIE 9% > WA B AK L B m B 10%
(Kinoshita et al., 1995) - Thomas et al. (1998) 95 %453, » £ 8K
L+ R R iR R AW R B HPV ey S R 7 5iE 783%
B A P BRI f Bl B EL AR S SR b R fm B39 T R B] HPV » dsd b
Z B RAF %0 0 HPV &) Bk 2 820 2 48 B M - 0-F 82 Af&Fo sbik el
Z 5 F M o RTRE NS RAM RS @8 L4 HPV 16/18 DNA 77

e o #IH HPV 16/18 B Lo & B A A Bl (Cheng et al.,
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2001) » Bt ABFREBF I 0RIEE T HPV YR F R &R HPV ]

REHYRR R BA8 0 AT M HPV A AM B RATHENAE -

21



MEREEGERBREFLRGE — > BAERF S - Gk
FREIGAREL  AEFTHEEY > wEHAER  BRABEE
BRHBRHEERE - KW £ EE RIS LB EHHAR
WhE o EHLTRE ERE FLERHAEMBENH R o & A8t
KERMNARBR WmmEems by HPV & & F 8 50 IEM
Fas) HEPS EAREAR  ERERLHEMEATIK oTFF
SR % 0 B M AR o B ML 0 BB HPV 16/18 R T e fu & B R
AR R A B (Chengetal., 2001) - B & -F %542 HPV
16/18 X BREHNBET > MbaRIWABATFTEEE—ETRELR

» JeF % SRR 9P 50 N A 3R 38 o RO L EK T 8145 HPV DNA
(Paoetal., 1991); £ R TER E LA HT 50 ¥ A3 £ % 5 B AE
JBABI R LA REIRR ok kLT 845 HPVDNA > Bk 3
BT ) HPV RETREN T TH CHRBEREEM
Wk o B dm o MR EH K2 HPV DNA HRIT T AR
& VR RS B M AR ST - B b AL AP R B Y R A 3R P 4R 8] HPV
BERERZERE -

AR RBIR A B A3k ¥ HPV DNA #9158 5

R R EEAKRTIE T BT A &»&%ﬁﬁ#szﬁ%&%
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48 o 42 R R E s B R IEB RS 2 8% 3k HPV 89 R 2%
£ RIREANBRGHAE F HPV R LB R E £ o X%ﬁéﬂ%@l
Bl —m AZ IR R AEBE A 8RS kAT 58k h T HPV

REHER » AT ALRRBE -
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B~ MR

- REBKE

AR 2 $R BB 45 3 BB 2 (case-control study) « A7 #2 B 149 £ M &
FH o RRBRBRYNE TS MR BERE Y IScHMEEf
FEHRRARBEE P LERZREMRBRRE S T4 bR E AR
IO EE L M aSEd s FRERABRATRE - BEEH

F|# Table 5 o M 175 £ I 45 4 48 b — R A B de (BALRR S5 o ik

& BTFRAF » R A F 7 Table 6 -
= MHAaERER

1. DNA 38
GenoMaker Kit 82 4 & % B 81/, 3] » NaOAc (sodium citrate) % &
42 B Merck /2 ) > Phenol, chloroform, ethanol B 8% B & & &8 )\ 3] o
2. ;R BT EAHK A WA T HPV DNA 28] 5%
DyNAzyme TM II DNA polymerase # & % B Bio-Labs 2~ 3] - 5 b
dNTP A& primer 8% § % B Gibco BRL /3] -
3. 3K RNA #H A& HPV E6 mRNA 2 8]

Rare RNAKit g8 B &£ % EH# /) 3] > RNasin 8 B £ B Gibco BRL 2
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&} » DNase, MgCl2, isopropanol, DEPC (diethyl pyrocarbonate), DTT
(DL-Dithiothreitol) # & £ B Sigma /3] » SDS, EDTA, NaOH,
NaOAc B 8 £ B Sigma /3] - DyNAzyme TM II DNA polymerase

g% B £ B Bio-Labs 2 &) o % 4b > dNTP & primer 8 & £ B Gibco BRL

2N

o

&4

Z BRIk

1. B & & f 3k 2z DNA 3B

A8 2ml 892 P fe A 6ml 4 1X 4o 3K lysis buffer (whole blood :
1X lysis buffer=1:3) » iR&3 4% » B KLE30 544 > ik
FRAK AR LA 3,000rpm B 15 4480 BEO & B]47 L& - B4 1X PBS
ERAZR - R THBERBRATHG R AR EEEGR
Ry dEd R - BR 1 ml 8 GenoMaker #§ & & B MiPH > ENE
B30 plE o BamKAM ZESR2F 0 S S00ul s RS
phenol/chloroform AMr(:%& G H  Lhw A 500ul &
phenol/chloroform (24:1) #4445 % &G %M 24 12,000 rpm 3.3
15 548 > R EFHRAAASOu 3MNaOAc (pH5.2)& 1 ml #4
100% 7K B 4 7-20°C K45 48 A 30 448 - #5205 DNA ik 8 - 2

12,000 rpm 2.5 20 448458142 L 3F 7% e 500 ul g 75% 845

25



hERYGZ B > 12,000rpm B 20 54874 EE L ER 0 BUE
MBI K 0 PTG & UUERM B B DNA 55k d Rz
DNA 24 & § /KR A 30 LA % 947 5838 4% ) £ DNA £ 260 nm #v 280
nm 8% EAE 0 H Aso/Asgo tEEEFE 1.6 2] 1.8 X ] o F {7
1.6 A& TR B4 E8Z  BH U proteinase K iR Ik F48 i %
B BRG 2 buE A 1.8 B &SR RNA 428 3 A & /& 1A RNase &
1% F4 R EBRG B -DNA 8978 B AT 7692 K 31 & DNA (ug
/ml) =Aje0 x50 xFHFEAE 2 - DNA EE TR BB E A 1 ug/ul

ER-20CREIEG 0 LA HPV DNA &9468] o

. B B R R Bk Ak R 2 DNA (1R

)

#& 50-100 mg &4 B B 48 Bk fu N 2D E R AR R IE Ao AR B4R > Ju N
500 pl &y lysis buffer (10mM Tris-HCI, pH 8.0, 0.1M NaCl, 25mM
EDTA & 0.5% SDS) #f#a8 x &K > HhwA S ul proteinase K
(10mg/mD)# 56°CAE A 12-18 /)N » 2 4% LU 1% 4,44 phenol/chloroform
SEEE A H - & dheA 500 ul & phenol/ chloroform / isoamyl
alcohol (25:24: ) RAE & G %M > 24 12,000 rpm &0 15 4
4% > B b % i B hu A 500pl chloroform / isoamyl alcohol (24:1) %%

7% #2Z phenol > 75448 B4 12,000 rpm & 15 48 > R EFR
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A 501l 3M NaOAc (pH 5.2) & 1 ml & 100%.k 75 % #-80°C 7k
%VER 30 248 35 U DNA Ui - 144 5 B E S fik DNA %

B o tm s DNA ZERE A Iysis buffer & 5 ul proteinase K

(10mg/ml) » # S6°CHEA 12-18 B4 » H 7% 5 Bh F) 7 402k DNA

B o

MR BHETFEHEM A 2 DNA 2 E

Him A F BEFIRER A REEIE 0 I cervix swabs A& B 1X PBS
BRP FF TR EE IXPBSARY B4 EFSHmBbW
PBS /&% 8.2 3000rpm > 15 54844 > |42 L% 4 0 RE e

By B DNA » H 48 S BRFIA fe ik A f8 DNA B o

. 3R R A BE 7 A 4% HPV DNA z 3] &

HPV DNA &8 % & 4 MY09 & MY11 %4 3] -F(primer)i& 47 PCR
REAMR B & A HPV B % 0 B LA B o A 45 B M4 69 primer #4758 —
& PCR & R ¥4 5] &k & HPV 8948648 > primer #9 5 7 4= T (McNicol

et al, 1999) :

Consensus primer
MY09 GCMCAGGGWCATAAYAATGG
MY11 CGTCCMARRGGAWACTGATC (448-454 bp)
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Type-specific primer

16.UP TACTAACTTTAAGGAGTACC

16.DN GTGTATGTTTTTGACAAGCAATT (223 bp)
18.UP CCAAATTTAAGCAGTATAGC

18.DN TTGTACAAAACGATATGTATCCA (193 bp)
B-actin primer

UpP CAGGGCGTGATGGTGGGCA

DN CAAACATGATCTGGGTCATCTTCTC (253 bp)

% — % PCR R JE % DNA 1 pg/ul ~ 0.5mM dNTP ~ 5ul 10xreaction
buffer » 2.5 U Taq polymorase & 0.5 mM primer » 4% B 8 K%
B #5445 3] 50 ul - PCR R B 5 B4R+ % denaturing: 94°C 1 5-4% >

annealing: 55°C2 #%-4% > & elongation : 72°C 1 4-4% - iR E4 35
RO BBUANRCRBEIO4E RESWUE—RREES A F
Z R PCR REHY#EAR » LA &R 45 % &) primer #4T % —R PCR &
J& > PCR R B4R+ A denaturing_:_94°C 40 #5 - annealing: 54°C40 #» »
X elongation : 72°C1 74% » bR EFH 35 R > REUT2CRE
10 2548 - RJEFLER 10l PCR # & 4 2L 2% agarose & kB 4T 4
# > 324 SiHa etk % L HPV 16 8954188 48 5 24 Hela 4858
T HPV 18 ¢ H 8B 4 » DA AAEK SRS R 4 o 7518

o B i 47 B-actin PCR RME 2R % P9 3R 4 AR -
. BB & 3k 2 RNA FR R 41

H2ml ey e 6ml ey 1X 4ok lysis buffer (whole blood : 1X
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lysisbuffer=1:3) » iR&-3 4% > ERHNKE 30 24814 » HFérdzkk
A 0 2L 3,000rpm B 15 o4 BECSABER EFR - THEE
TERA B B & s 3K 0 B 1 ml 45 Rare RNA buffer % & & st 4 i
B BAEER 30 048 HahikKE A 300l 245
(chloroform) /243454 » ¥4 12,000 rpm & 15 5444 R L F % o
B A 500pl isopropanol 7 F | R JE 15 545 AME Bk RNA » =
# 24 12,000 rpm B 15 54845 P8 & L AR LB X TS%BE M
ERBRYGH B BEE-SE T RNA WY 55 50ul 4&:% DEPC
B ey H20 (DPEC-H20) ¥ - tmfifi 2 RNA ZEFEF E - RNA
#hAb il ik A% a7 50ul DEPC H20 #9 RNA » je A 10ul 100 mM
MgCI2/IM DTT » 0.1 pl RNasin (25-50U ) » 0.1 ul DNase I
(6.94mg/ml) » 40pl DEPC H20 # 37°C R JE 30 548 0514 % 6 eh
DNA 4% » 4 5 mM EDTA , 750 mM sodium acetate , 0.1% SDS , #&
ik DNase I # R J& ° # A phenol / chloroform 2B &% & > 12,000
rpm #0315 448148 B E 7% 0 Au A 500ul isopropanol 7 %8 R
15 248 LA RNA > 24 12,000 rpm &80 15 -4848)38 EE R > L
T5%BARE R EZ GO B 0 2% 8 0@ T RNA hBgMERN 50ul
DEPC-H20 ¥ - 42 i # RT-PCR %-#7 #] » 4t B4 denaturing agarose gel

BT kek & 18S B 28SRNA £ E 54 » UHE/ERNA B &E -
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LR S s B4R B € RNA £k & 260 nm Fv 280 nm 89 %% 514 »
H Ayo/Aso tbfE B 1.7 3] 1.9 2 1 - RNA 892 B LT 78/ K,

'ﬁ';@:— : RNA ((g /m1)=A260X40X ﬁ%%’f%gi °

. R F 4 EE2 4 R E(RT-PCR)

B 5 ug RNA 24 10 pmole/pl random primer > # 70°C R JE 10 2-4% -
{# random primer 48] RNA #4g F > oA 4pl RESFEEZR
J& buffer~ 1l 0.IM DTT A 1ul 10mM dNTP £ 42°CHE A 2 5484
Bhoa lul R#E45E2 % (reverse transcriptase) » f£ 42°CHER 1 /)8

B > A% cDNA A4 PCR 447 - HPV E6 mRNA = B A &Y

# & 7% nested-PCR > primer #3 /%] 40 F (Pao et al., 1997) :

HPV 16

External primer

sense : GAACTGCAATGTTTCAGGACC
antisense : CGTGTTCTTGATGATCTGC 445 bp

Internal primer

sense - CAATGTTTCAGGACCCACAGG
antisense - GCAACAAGACATACATCGACCG 422 bp

HPV 18

External primer
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sense - GCTACCTGATCTGTGCAC
antisense - TGCGTCGTTGGAGTCGTT 422 bp

Internal primer

sense : CAGTATACCCCATGCTGCATG
antisense : CGGTTTCTGGCACCGCAGGCACC 160 bp

% A external primer /£ % —=k PCR » PCR R JE4=F : ¢cDNA 2ul ~
0.5mM dNTP~5ul 10 x reaction buffer~2.5 U Taq polymerase & 0.5
mM primer > F & BUR B K HE B8 A5 AH 2] S0ul - PCR R B B8 4
denaturing: 94°C30 #> > annealing: 60°C30 #» » & elongation : 72°C
30 #) 0 SAEREAH 20 R RIZE U T2CRIE 10 548 - F =k PCR
BB % — 2k &9 PCR &4 lul sAE) 4549 % 7% A internal primer B4, »
538 F4 b 5 BR 30 =k - 3 24 GAPDH % 4F — Py 2f ¥} B3 (internal

control) °

. R

¥ PCR #Z 4924 GENECLEAN III Kit (BIO 101, USA)4h 4L H & « &
S he A 3x PCR & # 32 A5 a4 Nal » BN S5 CHER 15 248 - HBiuA
5ul # EZ-GLASSMILK Suspension » £ 8 4E A 15 548 - #%
EZ-GLASSMILK $1 DNA #9485 &4 > o S 048 > K15 A 800ul
& NEW WASH buffer %t 2 &k - # H 300844 > 57 12l g9 B K

# sample 383 30 £24% 0 A L F &I E] B — ¥ 49 microtube F - &
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wE F b 1% DNA 895 8 4% » B Applied Biosystems 310 8 & & 5

RARZIF -

. BT

KRR Z 43t & 2L SPSS 43t kg i 47 HPV 16/18 & 3 64 43+ 4o
oo LA H AR R (x2-test) ik 447 HPV 16/18 &k 4 #2185 K B 7 8948
MR REIREBEE HPV &R a8 M - XL % AR X9y

Ko HPV 16/18 i 5 82 T 05 2 5 B 345 o
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15 ~ & F

— ~ 1 nested-PCR {8 78] HPV 16/18 DNA = 712 E 5

37 & % X PCR (nested-PCR) 72 F & H Kk PCR ¥4 H A
Yo BB AHEBEMW > & THR PCR siasmms FeydE—H -
LA SiHa 4= fs (HPV 16 positive) DNA Z 44k » 2L HPV 18 3] F i 47
PCR #24% » i 24 HeLa @i, (HPV 18 positive) DNA A #iix » A
HPV 16 3] F %47 PCR 3% %% - A T # PCR #j annealing &#2 ¢ -
#HHPV16(18) AA & — 3+ > R4 44 HPV I8 (HPV
16)e -5 > M PCR £4 - & Fig. 4 &£ R4F 4 HPV 16 5] F+ R
4 SiHa %= j0 & R 3 HPV 16 &9 s 3k DNA 3248 1 — 223 bp 89 A
F @ HPV 18 3] F 4 HeLa 4afis B Bk & HPV 18 &) 3k DNA 3% 13
$— 193 bp 84 K £ 3t #] A B-actin (253 bp) % £ — P9 & # B2 (internal
control) - & RHFRE I FTHRRAHAZHPV EAE— M- BT
— S E TR EFEE > B PCR 4R AL DNA B 1 &
A& R » UK R FT45 2 PCR & 4% F A7 £188]2 HPV DNA
B # > &R 4o Fig. 5 Fis% > HPV 16/18 PCR & #7869 DNA 7] & i
ARy o BLEdRHRZAER 0 AR U E £ X PCR ATFZ HPV

16/18 By & R AT E /889 °



=~ B & %é@??ﬁfi’r?‘ﬁlﬁﬁﬁﬁk‘?’mf“ A HPV16/18 & 2t

BAAAEER > SEMEELHERZE AR YA HPV &%
(Cheng et al., 2001) > B M &4 o 3kik A LR 43 HPV B 0

# 3k (Fig.6) e B AR E—F R TR ELME B L RIEREE
Wléa s K F HPV R B F - KAFF R 547 149 it B4 & 175 4
JeEAEH a2 d 3k F HPV DNA 898 57 - ik 84 9k 8
EHEZ FRAMNEEELRT LOEL EEMAEE LA
o3t Loy BT o g B BRI R PR ] A 2 kA e fe] 50% (75 of
149) & 39% (68 of 175) (P=0.038, Table 7) - A&7 24 £ & & PCR
(nested-PCR) %5 #7 &3 & & HPV DNA #9454 » &R 4o Fig. 4 A7
& o & nested-PCR & ISPCR 4-#7 & R 8o > £ &8 MR B4 03k
F2E R 7T R4F HPVDNA 548 - BERMRE EX k¥ F & ARA
HPV 16 B HPV 18 &9 - B FE 451 % 52.9% (78 of 149) &
30.9% (46 of 149) » P F H P IE R E 2 4= H4a = HPV 16/18 &9 18 .
BIFEE (P<0.001) BPIRmE =4 482 HPV 16/18 a5 BI38 % 4 31
2 12.6% (22 of 175)%0 5.1% (9 of 175) (Table 8) - & 24 k 4 R 4F 4o >

B & 3R T HPV 16/18 & 42349 &7 k3 5l 4
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v B3P B AR HPV R 8188 R B T a9 48 B 1%

¥ —F 54 HPV 16 & HPV 18 DNA 2 (A Bl 8L Hf & B H 2 &
~PER] ~ A EE ~ BB AR AEIE 4 #7248 B M eE 3R, - HPV
16 8 B 38 1 B E 2 M B ~ BEJETY X Ao REE 2 BI04 43t &Y
A M HPV 18 ey 2580 A B (Table 9)- s & R BT &
PE~ BERR S Ao e HA 2 B B2 HPV 16 X R IR R BB M -~ 8K
EPRaape Rl FHIZ IR EE RS  ER FHEHH 6T R EH
# HPV 18 sy & 2 B F#BIEH & (P=0.001) - M HPV 16 B %
MEEARBEAR ST LER (HPV 16 1 <67 3k 45.2% > 267 &
50.6% ; P=0.588) o 1 LA Lty TEREE R T 4o > Lot AFBE BT
B EEES HREHPV B HPV 16 9 EEIILHPVIZ & -
e R JE A B B IR X e A LA B SRR B AR &

#2Z HPV 16 RF R F MR 5 S8R Lk mb e 85 -

JEFEEFEH 8 HPV R S5 ~ MR R4 BB 3t ot &
/

R ERIAHPVI6 R f o5& A A4 M o B FEERN 67 R oY

JEmEER A HPV 16 R F HFér a5 HPV 16 <67 &

19.5% » 267 %, 6.5% ; P=0.009 » Table 10) -
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g~ HPV R A MBS AR A WmIE 22 % 8Bt ot

B LEENETRERF HESHE 0RMEE T HPV 16/18 B 5
WIEREIES A - Hotie—F5F A % $AG M EF R 5k
t HPV 16/18 B % ~ Fé&4 - MARBA T EER FRETHMAR

BHREZARE T ? 8% o455 B B R HPV 16 & HPV 18

BRI G AR E5E 3852 95% #EHBE 5.15-288.17
(P=0.0004) » B HBE¥ 3t & % (Table 11) » % 40 » £ HPV 16 %
HPV 18 B35 5 % & > %3, HPV 16 & 2% th k& % HPV16 89 AH
6.51 4284 £ BRR 0 HOS%E B ER A 3.73-11.38 (P<

0.0001) - M HPV 18 R A 9.24 1264 515 B BHE » L 95%84 12
HE R % 4.25-20.04 (P <0.0001) - Table 6 & 4 & B~ #38 F 1L JE
WIEEA 208 B EMB G SR L 95% HiEBEMA

1.05-4.11 (P=0.0351) » &y oA b % £ 4540 » [F) o5k % HPV 16 & HPV
1S EHRE HPV 16 & HPV I8 A& Sy Afptt-B S #B 2 4
¥k R BT 0 3K P A HPV 16/18 DNA #9542 7T B - % 78 B0

B AR EDIRAR

B MR EERALS T HPV s9{E L5 48

BT THEEMBEEEMaA® T HPV g9 R f8842 > REARd M
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BAGR PO MR > KPP RIWE 149 % B kKRBT A
70 S Ab R B o Bl EHCE B SN F AT BT 2 BT BE S 48 8K 0 BIARA
A nested-PCR 18R] 32 70 £ it 5 & & o 3K R RS 5 48 8% &5 HPV
16/18 & 2 1575 - 4 KA B 70 AL Af I &4 3k ¥ HPV 16 A HPV 18
BREENH L 50% (35 0f70) B 35.7% (25 of 70)» 70 4 bh i B
BhBEE ta sk ¥ HPV 16 B HPV 18 B % & 431 & 42.9% (30 of 70)
B 18.6% (13 of 70)  dg SA L& R Hw > 3K P o) HPV R F b ih
B 40 8K 5 o i — 5 AT S 3R R G 48 8% 2 HPV 16/18 &% % &4
AR RSB £ 35 IR T A HPV 16 R a9k BH A 62.9%
(22 of 35) 42 Al B 3 48 8% & <T:8] #] HPV 16 DNA » M 35 frde 3k & 34
A HPV 16 R F 09 5F % &K 77.1% (27 of 35) A A B a8 + &
B HPV 16 B 5 70% (49 of 70) t4hhE B 3k B Ak
Bz HPV 16 Rt B — 8 BF 43t Ley & £ (P=0.001, Table
12,Fig. 6) o {AJH BRI M B > R REABBHMNEEL £
e RGP HPV 16 B > feh sk P APk - Bk
BB~ LR B R EBAZTTREA FA R © 25 fr d 3k P HPV
18 B 6 R Bk A 8% (2 of 25)fe A AR/ i 8 F T 2] > My
45 4 d 3K P %K HPV 18 B e ey % B 5 A 75.6% (34 of 45) » A&

FRE TS 4R 8K P KRR\ HPV 18 - St & R - £8 51.4% &9
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A2 HPV I Rk Ak BB a8 HPV R L EH — K
Mo fe k2B % E R (P=0.096, Table 6, Fig. 7) - &y A L& £ 3

Bl HPV 16 # HPV 18 & [ A48 oy fn 3K RR H* B A AR, ©

BT THLRPHHPVI6/18 R EREH FTERAMMRE A RLE
A ER SO R EEEE T ISHEEZFEHERE B
24 nested-PCR {2 R F & SAsm i &k 3¢ HPV #9155 > B 3k & HPV
R F R AR ML o E R 1S A R R T T KA RE
WS R B 0 12 L3k HPV 16 B 3 6ot fife 85K 91.7%
(11of 12)2 F &4k h A HPV 16 B 3 @ A — 1 & K& $ HPV
16 3 fr 3k F %A HPV 16 B 2% 8% A % B8 A HAL(66.7%)
ZFEHEEAARRE HPV 16 HibA 86.7% &yl &4 X &
RATFEHEKE HPV R BA —RY » AF %3t bwyE i (P=

0.022, Table 13, Fig. 8) » A 9 » RAZAI IS B -FZR@KA R T
AR AT — AR A AR 2] HPV 18 & - b X L& X435, HPV 16
REAEBIRRTETHEA TR — B Rk MR EF ok ¥
HPV 16 B THAGH FEHEMBLE 0K - HULLERR

B kMR BAMEE A T HPV16 R ThEAEHTF

T MREELIK 0 EME R RRERBRE EHE A -



X~ BB &L Akt & AKRA HPVDNA & E6 mRNA & 35,6548 B i+

2 %k % nested-PCR 1878 HPV 16/18 DNA &4 E#k M > e — 5 8

B 62 [ s BH 2 k3K mRNA > 2 T # HPV E6 mRNA #5 %%

#1 HPV DNA #4884 £ & F — 2 - 1/ HPV 16/18 E6 3] F 4%

¥ hg i 422 bp & 160 bp &4 k & 4] A GAPDH 4 3R+ 82 (Fig.

9) o 4RI 5S4 keI A HPV 16 DNA B 3 64 8% &% & ﬁ
72.2 % (39 of 54) E6 mRNA # % #.> f 8 444 HPV16 DNA &
B B BB AR % 4 183 8] E6 mRNA #5 %3, > M4 HPV 18 E6

mRNA &5 # L F ey X (Table 14)- 38 45 3 97 LA B R 3% o

AT#k HPV DNA 8Bl 2 By T B -
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FE >~ 31em
— ~ wmRAEE T HPV 8- 3

A RATERGAGIE B RARRE > TR ~ R 63K a0
R o B ATA A AR RS R AR A HPV R 695 3 » K % AR
% P Hy HPV 82 > @ HPV DNA £ ¥ 3 (20%) RSASAME
(0%) 5 A &Y% P48 B 2] e #4248 (Liu et al., 2001 ; Capone et al.,
2000) - Dong et al., (2002) # LB &3 F 5 S H & (6.9%) R4t
BAA (1.7%)8) 44 + 4T 72 5 % 60 HPV E7 DNA » $.n 5%
PR ERRZT > £hF A 0 T 49 HPV DNA {8 8]
Bl 5P AR $FEAR 0 R AE A R AEAA R B F 4a B8 75 4 BB (necrosis)
2 At (apoptosis) M asEENtm s ey HPV o mfe LT 55
B FBAATFEEERALTTHREIE > AR hF T HPV
DNA » FZ 3 (100%)& 5tk a 3k (52.0%) ZaF (8%)
Ty HPV i R R85 20Ky HPV B RibhaF s (Paoet
al., 1991) » H 3 % HF 2 77 %37, HPV DNA 2% mRNA £ @ 3R+ 5T 8]
3] 0% -92.3% (Table4) - H f& Karasetal., (1997)&9 51 X 438, &
M % &2 (Condyloma acuminate) & 75 kE &2 HPV &R % £(58.3%) Lk

wRAEE T OLTYNK o M KB K FAREE B 03K F HPV & E £
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LA R kS - Bt TR ak P R EHE HPV A F 0 fFR
BMAMBEZ TS E B > AR ERFFAERB RS

TPy -

KT 149 R bhE B2 o3k F HPV 16/1S Bt & » 43 4
52.4% R 30.9% ; $LARFRTE AT Z AR I, 141 {8 AT AR B 4n 8K
F HPV 16/18 R $ R 42 4 35.5% 8 41.1% » K 8 56948 B &
(Cheng et al., 2001) = £ fn 3k F HPV 16 2 &% 4 F 3% 57 HPV 18 #4
R R a4 B RS 4 8k AP 3R HPV 18 By 4 F btk HPV 16 %k &
%o BB HPV RELTALCH I B ELBET » it vk 4
BiE -~ FEREREBGORE > MU ELRBE  £8HhR
HREZLENEMET  ATTHERAOMAER  HPV 16 sy &
# 5% HPV 18 (Bosch et al., 1995) o @ B % 7R A 48 F) 5 U © {2 a3k
FosAR B G2 HPV 89k 3 0 Rt HPV 16 & 18 ey #iA8 & R
Bl > A AMEREEMA - 28 F L8 — 5178 HPVDNA &
copy number » A T & & & o3 ¥ A 8 5 2 HPV DNA &3 copy
number 4 [ AL & E A a8k H sb BR P AE 1R B B R 5 2 HPV &
BRI ERETFTHAENREEMN AL - MAJFBEE R A2 b
B HE T HPV 16/18 sk (HPV 16 : HPV 18=12.6%:

S1%) R 8k T ey R & (HPV 16 : HPV 18 = 15.0% :
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11.7%)> B Af4a 4k HPV 18 B F R bk ¥ & 6% B tbiea] HPV
18 HiaBTRARFENAEMEG - 5 — @ LR RHERE S
By HPVREFARER  TAZRARNHELLBERAFALE
EZEW o RBELSZBERRETHR (Table 15) - £ AH -~ 5+
M AR EEREB AN EZRERR  EEEBEHAN LA
EZR AAARNEHLIRHEEOROEL > AR EA KL
— E W B R S (42.9%) B TR B MR 2R A

T o 4E sk b oy HPV 16 B 3 E3% o o

~ R BMA R HPV 8707k

B Al % A R4ER HPV &9 7 % &35 d & 2257k (southern blot) ~ &
{31 %% 32 7% (in situ hybridization:ISH) ~ Dot blot ~ PCR (polymerase
chain reaction) & B¢ % %.7% &6 & itk (ELISA) » £ ER R k&g

> K%EZMELISA &9 X RBAA 0 Feobigd > HEZMARYE
% B4t HPV ey L1 ~ 12 ~E6 R E7 B a6 AiiET
BE HPV 898 &R KRBT L (Galloway et al., 1992) - B %
HPV #5478 £ £ 21K 3 DNA s94a40tE > 2 B AT F 2 e 5 2
FEAR D BER KRB RN L,A > R p W8 ERA 0 F 204k

Bn o BSEETHARNRTA HPV B H %454 - Southern
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blot X ISH ¢ E 8 H ikt R & h 3B F 5 > mL HEA R
S P ey HPVDNA - R HE TR LA RS 5EEH

18 £ 80 R E s PCR 4% % » 45]4v Southern blot 89 B F i+ EH X
&85 DNA (>10pg) - s37 PCR & F 5 & 23838 1564 35 B8 > Friafé

%0 E4) DNA - ARSOBEREAFENE > LR ELEAL

~

4 B hEH F ik 5 — & =% (Schiffman et al, 1995) - H PCR & %
AR - EAERMEE - BArF A RER HPVDNA #35] F 635
A ¥ HPV 2 B _E 8 late region (L1 consensus,L1 specific) ~ early
region (E6,E7) % URR (Long control region)% = 4% - f£ L AT L%
EFRAEFHTFERARRA T HPV R ERGAR Y > HRAR
E6 ~ E7 & é@(R A B &y 3] F e B e aa L AR5 F o
HRTRRA AL A EE R Y HPV FHAR S E4L 4 E > KR
HPV K B 3 4 s ﬁ%%’f E6~E7 KRR F 6y &5 (Tierney
etal., 1993) - B sb A#F % % ## 3 L1 consensus K% PCR &5 3]F -
138+ A B HPV 8948 3] 7 7% ©.4% nested-PCRISH & southern blot
o ENAEERYTEZHAEEEBR 0 BT AR EF
TR A AT £ R o Bp{E A48 B) #4878 HPV DNA » B & e iig R &
BHARE  FEEFARERAEHNE - RAREZA YR

2L nested-PCR & ISH Wy #& 75 ;A BB AT i 422 ¢ HPV 16 & HPV_
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18 MR F  BR MBS A RARIFS — 2N (HPV 16:73.3% ;
HPV 18 : 85.8%) (Cheng etal., 2001) « &5 # A&7 % Fi 4% A 64 8% A0/
3R > IR P AT S b9 HPV 75 3 DNA &3 copy number ¥ 4& R & i
7 M8k AT 0 B L AHT 70 3B 4E DURUR R B 5 49 nested-PCR 418
wm&¢%HmmﬁA’m%?ﬁ%ﬁ%@~&%%@%ﬂﬂ%@

=~ 3R P HPV 16 Bk 2 #1878 1 X BB 78 #5248 B

B9 HPV & R #EE R BT 047 P43 - HPV 16 R F 8B A &
FEREAR FBRENER - RARBERAEMNKEE EH X b3k » T
a2 HPV 16/18 DNA B ER R 555 55.6% A 32.2% > @
AR EZ A FTAIPRESR a8k ¥ HPV B % (Cheng etal., 2001) 4
— iR HRRRREI LU ROEF RS HPV R % - A A
TR Sk E kmpa AT A SiE 79% pEEHE HPV
& # (Hirayasu et al., 1996) - {2 Miyagi et al. (2000) &45F 32 255,
HPV e M 847K b & fn BT 0 BOR R F B F T e 3 &y 1993 £
& 79% TF M ZE 1998 &84 24% - Kinoshita et al., (1995) &5 #F L3k 2
16 2 AE AR P 47T LR 2] HPV DNA #9774 - LRk 3% 5 2L 8

AR LK fm BE TR AR E R (BFARIE, 9% MK b & fa R, 10%)
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QU

Thomas % A 647 % 5 3 5 5045 M AR A 83K L A 76 0 & 6 T A
B2 HPV R L2 5 783% » ARG XL min R 5k b
& 7% 4m f 34 97 8] 2] HPV (Tsuhako et al., 1998) - £ FE8EH @ °
Tenti et al.,, (1998) $4#H R LR -F THERBEF A 70% B %
HPV 16/18 > bk FZ @K LR oo R L F 3 -2 ABEHTT
SR FET - 80% oA 498K k& fa B A HPV B - A
g PaE 50% a9k F % (Nagai et al., 2001 ; Iwamasa et al.,
2001 ; Hirayasu et al., 1996 ; Madeleine et al., 2001 ) - £ R R £ &
RS ERMAEE EE HPV REFWSK EL miek &4
% o 47T A A v A B 48 4% 5T LR 8] HPV R, %’%%‘):%%\;%gc
W A B P AR T0% R M AT E - 2
i o HPV 16/18 R &AM BEH R BN ENA L  nEE—

A

LR IR AT PR IR B HPV B R LFEA

uuir

BBAE S o A TRRNE R Z BIEH T A M B &
F BB ERIFIF TSRS -  mBEURERIR &

1 4 B0, 2 %7 71 F 0 B BL ST AE3Y A HPV B9 Rk 2t -
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W~ B &% HPV B k2 T A 848

WA MMRE HPV ORI RER > EEE -~ EBRIER
&R B ARG 2 oy HPV R 3 F48 % 15 # 22 F & Z(Maisko
et al., 2001 ; Clavel et al., 2000 ; Bohlmeyer et al., 1998 ; Yousem et al.,
1992 ; Thomasetal., 1995) - {2 L m > B KA KRE T Y R&
B MBBEEZIRBEEASARSZIRER > BAWMKRA B AR
BB R MR EEA 0% ATEHRRERE - MATRE
SR T LM B R FEA FTEHRENRE 2]
Jii RE T 48 kA A & iE 40% B9 HPV R R o 32K B AT A AR L
B3] IS MHMBEEEYTFEHERARE T el Pin
ERREFEAKARETET > ERFREN T TR 08T
AR 2] 80% A HPV R - BbFE @B E A A B AERE T TR
A HPV 64 & % - & Kjaer 5 A (2001) ey B2 3 » 97 R4t &
PAT B LM ETZRAHPY R E 5 1.5%  &H454E 0 F 674
LM A BT AT ETHAHPV R EFIRFE 354% - BE3F
5 RATR R G SARE HPV R4 AT A R 5

(Thomas et al., 2001 ; Kjaer et al., 2001 ; Buchanan et al., 2001) - 3
oh o AR B ARE RARER A HPV (28 4 3B 2 B 18

B S5 ERABZHPV Z R EAMTARM  ERARTA &
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i - Thomas £ A (2001) HHRMFH T2 LM > FERIZFHE
Fx 7 HPV & % % -Olatunbosun % A (2001) #5319 48 R 354 i B,
# HPV & 53% (24/45) =T & E45-F +82] HPV DNA #9754 -
&K R % HPV 24244245 F F HPV 89 % R4 8% B itk

45T A Fk b AT A% HPV R 88t - N RIR R M8 &4

-,
o

I

RO AR EE LN REEEZFTEARES AR
A HPVI16/18 THEEZLEHMTARLE > MPBELR  EME

o 3R AR o A B R e A R 4R B

MHFHRAER  HPV R Hbr 5 ABRBREAM > #lo T 55
B~ B R RER BREREERRES  HEEART
HPV & % & 9% - 91% K% (Table 1) » £ iF % AZ 0 fE ¢ HPV
BB % E g 1-60% 7R % (Mckaig et al., 1998) - B & HPV % &k %4
Bl FTARHRETFTEHR O 2R T THBERARRE
{a B ~ B HB ~ A% P oy HPV X R4ofm $R? EAHEE
AR AR HPV @R ok (REATRESHEE L8
&R Bt E T T HPV TRE AN TFEHE - O

RPREZRYE  BEBRBER T G0 TR L -
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I~ wRAEFE P HPV B 8% 2 48 Bt

FE XA 69 HPV 18 BAH R F LA AR Z 0 7 38 3, ik
o B TR B SR R SRR k0 2.08 1% 0 b F Ik
BB AR HPV B B MR ) SRR Mo 5 3 R & & HP
16 & & A 7% éﬁfé,i“\ri;m’if& s HPV 16 85 9.24 4%(95% CI = 4-19.67,
P <0.0001) » & % HPV 18 T B AR 00 At A R HPV 18 #
6.18 4% (95% CI =2.40-15.89, P =0.0002) - £33 % F » & % HP
16 & & A a9 AR PR R R R HPV 16 89 4.06 45 (95% CI=
1.79-9.20, P=0.0008) » & 3 HPV 18 & & 8% &4 Ala M & Rk %
HPV 18 #4 20.18 4% (95 %% CI - 4.38-92.92, P=0.0001) o 8% b #
G /138 7% HPV 18 R 51 A il X Bt - @ EHF R A3 a4
AFL - F 8ot ¥ A & =89 % 12 A& 4 (Schiffman et al.,
1987) » H-i% & F & S8 4m B 8 64 04 55 Pk L, 48 2% 48 4L (Phillips and
Nishe, 1993) > B A EHHE A T4 > & HPV IS BA G AL L
B H ta o & N-methyl-N-nitrosourea #u
12-O-tetradecanoylphorbol-13 acetate % 4% > ¥ 4a et AR & F > 7T
FHH R A (Garrettetal, 1993) - Bt > 3HFH & HPV At

Fl#0% B F o
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T RTA R RESG A AR A IR AT RE R M e K E B g

| (genetic alternation) ; 4% & 2 & X B (oncogene) ~ &8 3y ] X B
(tumor suppressor gene) & 4 /N & £ F %] (microsatellite DNA
sequence) (Gocke et al., 2000 ; Kopreski et al.,2000) - B 37 &.F # %
BRI ERBA M AERARL » Flde pS3 0 EiZ R0 A B S
AR PRI AREBR c ALZ 5 EFH A B0
R GHMAREZERRAZENARBIFTE - BATCHEHRE
B R AE B F B % 3 DNA T2 273 89 £ AR 2 > 4o S B 7W
AR MY EBR#F > foFE B ARF M HPV - FrERA A
& & PCR (real-time quantitative PCR) ¥ ;843 A7 90% 84 £ 7 J& 5%
AR &3 v 4 EB %% (Epstein-Barr virus) » sbAF X & R4 LB R
EER|BEE FAREA R TA T EY (Loetal., 1999 & 2000) - M4
T E R B A 0 xR St F AP E R F HPV DNA > 2.4 d 3K
6 HPV Bt & B4 32.0%-92.3% (Table 4) (Liu et al., 2001 ;
Capone et al., 2000 ; Dong et al., 2002) - {8 F il 2 HF 52 & F R fn 3k
DNA RAan] > 2% R eyapa g HPV £kt - 25

% E R i —HH A B AR HF- ISPCR & 3580 HPV DNA %8 B 54

Wi (REATREREIELOTRER) LA LA A

nested-PCR 18 8] 149 {3 B J B.F & 175 I S 4 %) 48 3R P
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HPV Rk %> 25 F B5 & & HPV 16 & HPV 18 B 2 W &) A%

b ik 38.52 45 o Hubf sk ¥ HPV BCRAMBZ R LT E

RE AR -

N~ EH
AR R R G 0 MR B F IR RS Ak P HPV &K%
x5 BEFRE HPV16/18 H & EME O AR AR 5
38.52 4% Hba3K ¥ HPV R F AR XA LT EMERNAE
¥ o B nested-PCR & ISPCR #2433, HPV & 7 f2 3K 4m
B o AP B FEEHA I HPV 16 &% - Btk
WM B A R 8k HPV 16 R % > R T TR S

HPV 16> m##E0BiER BRI 0KR L AL -
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Table 1. Summary of HPV infection rates in various tumors by different detection techniques.

Tumors Patients no. Positive % Methods Patients Group  References
Bronchial carcinoma 34 4 11.8 PCR China Zhang et al., 1995
Bronchial carcinoma 38 0 0 ISH,PCR German Welt et al., 1997
Bronchial carcinoma 185 5 2.7 Hybrid Capture II assay France Clavel et al., 2000
Esophageal carcinoma 72 15 20.8 SB Japan Shibagaki et al., 1995
Esophageal carcinoma 123 37 30.1 ISH Japan Takahashi et al., 1998
Esophageal carcinoma 34 9 26.4 PCR German Donna et al., 1999

29 10 34.5 PCR China
Esophageal carcinoma 75 17 22.7 PCR Japan Kawaguchi et al., 2000
Esophageal carcinoma 103 6 5.8 ISH Filand Chang et al., 2000

101 17 16.8 PCR
Esophageal carcinoma 206 82 39.8 ISH China Tao et al., 2001

206 124 60.2 PCR
Bladder cancer 65 34 52.8 PCR China Yu et al., 1993
Bladder cancer 46 23 50.0 PCR Italy Agliano et al., 1994
Bladder cancer 55 0 0 PCR UK Boucher et al., 1996
Bladder cancer 42 2 4.8 PCR Turkey Tekin et al., 1999
Bladder cancer 43 17 395 ISH Italy Deetal., 1999
Bladder cancer 187 16 8.5 PCR Canada Simoneau et al., 1999
Bladder cancer 52 19 36.5 NISH China Yu et al., 1999
Bladder cancer 50 23 46.0 ISH Egypt Khaled et al., 2001
Bladder cancer 16 0 0 ISH Netherlands Westeriend et al., 2001
Bladder cancer 91 0 0 ISH South Africa Sur et al., 2001
Head and neck cancer 98 23 23 PCR Japan Mineta et al., 1998
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Table 1. Continued.

Tumors Patients no. Positive % Methods Patients Group References

Head and neck cancer 74 12 16.2 PCR Japan Nishioka et al., 1999
Head and neck cancer 154 20 13 NPCR Greece Gorgoulis et al., 1999
Head and neck cancer 253 62 25 PCR USA Gillison et al., 2000
Head and neck cancer 53 48 91 NPCR Greece Bouda et al., 2000
Head and neck cancer 23 10 43.5 Hybrid Capture II Assay Japan Makowska et al., 2001
Head and neck cancer 160 15 9 PCR Europe Mork et al., 2001
OSCC 28 14 50 PCR UK Elamin et al., 1998
OSCC 45 22 48.9 PCR China Minauaer et al., 2001
Laryngeal cancer 44 11 25 PCR USA Smith et al., 2000
Laryngeal cancer 42 15 35.7 PCR Italy Almadori et al., 2001
Colorectal cancer 50 0 0 PCR USA Shah et al., 1992
Colorectal carcinomas 107 48 449 PCR,SB Taiwan Cheng et al., 1995
Coloretal Adenomas 109 31 28 PCR,SB Taiwan Cheng et al., 1995
Colorretal cancer 19 16 84 PCR Taiwan Lee et al., 2001

The abbreviations used in this table are;

OSCC:oral squamous cell carcinoma

PCR:polymerase chain reaction

ISH:in situ hybridization

NISH:non-isotope in situ hybridization

SB:southern blot
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Table 2. Summary of HPV prevalence in Pap smears from Taiwanese women with different diseases.

Case no. Positive % Controlno. Postive % Method References
Cervical cancer
43 31 72 - - - PCR Chen et al.,1993
45 24 533 - - - ISH Tseng et al.,1996
40 28 70 - - - PCR Hsu et al.,1997
69 22 31.9 - - - PCR Lee et al.,1997
85 52 61.2 - - - ISPCR Shyu et al.,2001
30 21 70 80 17 21 Hybride II capture assay ~ Sun et al.,2002
15 13 86.7 12 0 0 PCR Pao et al.,1997
35 18 51.4 12 0 0 PCR Pao et al.,1999
CIN II, IIT and
Cervical cancer
48 - 92 261 - 9 PCR Liaw et al.,1995
CINI
40 - 54
Condyloma
15 12 80 289 36 12.5 SB Tsao et al.,1994

The abbreviations used in this table are:
PCR:polymerase chain reaction
ISPCR:in situ PCR

SB:southern blot
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Table 3. Summary of HPV DNA detection in lung cancer from different
studies by different detection techniques.

Study  Detetion  Patient Positive (%) References
locations methods no.

Filand ISH 131 12 9.2 Syrjanen et al., 1989
France ISH 43 7 16 Bejui-Thivolet et al., 1990
Beijing PCR 49 7 14.2 Xing et al., 1993
Germany PCR 85 0 0 Shamanin et al., 1994
Japan PCR 47 0 0 Szabo etal ., 1994
Beijing PCR 49 7 14.2 Liuet al., 1994

ISH 49 5 10.2
Japan PCR 36 3 8 Kinoshita et al., 1995
Japan PCR 8 1 12.5 Sagawa et al., 1995
UK PCR 66 6 9.1 Al-Ghamdi et al., 1995
Beijing PCR 34 4 12 Zhang et al., 1995
France PCR 31 5 16 Thomas et al., 1995
Filand ISH 22 8 36 Nuorva et al., 1995
Beijing PCR 40 20 S0 Daetal,, 1996
Finland PCR 43 13 30 Soini et al., 1996
Okinawa  PCR 79 Hirayasu et al., 1996

NISH 53
Niigata PCR 30

NISH 20
France PCR 28 4 14.3 Thomas et al., 1996
Germany  PCR,ISH 38 0 0 Weit et al., 1996
Okinawa PCR 79 Nakazato et al., 1997
USA PCR 34 2 59 Bohlmeyer et al., 1998
Greece ISH 29 11 394 Papadopoulo et al., 1998
Okinawa  NISH,PCR 23 18 78.3 Tsuhako et al., 1998
France Hybrid 185 5 2.7 Clavel et al., 2000

Capture I assay

Okinawa  PCR 41 25 80 Iwamasa et al., 2000
Poland PCR 40 4 10 Miasko et al., 2001
Okinawa  PCR,NISH 59 29 49.2 Miyagi et al., 2001
Taiwan PCR,NISH 141 77 54.6 Cheng et al., 2001
Turkey NISH 26 3 11.5 Kayaet al., 2001

The abbreviations used in this table are: PCR:polymerase chain reaction
ISH:in situ hybridization NISH:nonisotpoe in situ hybridization
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Table 4. Summary of HPV prevalence in peripheral blood from different studies.

Case no. Samples Positive (N) % Methods Locations References
Cervical cancer

25 blood cell 8 32.0 PCR-DNA Taiwan Pao et al., 1991

15 blood cell 12 92.3 PCR-E6 mRNA Taiwan Pao et al., 1997
Healthy donor

42 blood cell 0 0 PCR-DNA England Jalal et al., 1992
Condyloma Acurcinata

12 blood cell 11 91.7 PCR-DNA Poland Karas et al., 1998
Common warts

6 blood cell 0 0 PCR-DNA Poland Karas et al., 1998

Healthy donor

12 blood cell 0 0 PCR-DNA Poland Karas et al., 1998
Cervical cancer

60 serum 12 20 PCR-DNA Hong Kong Liu et al., 2001
HNSCC

65 serum 0 0 PCR-DNA USA Capone et al., 2000
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Table 4. Continued.

Case no. Samples Positive % Methods Locations References
Cervical cancer
175 plasma 11 6.9 PCR-DNA USA Dong et al., 2002
Carcinoma in situ
57 plasma 1 1.8 PCR-DNA USA Dong et al., 2002
Healthy donor
60 plasma 1 1.7 PCR-DNA USA Dong et al., 2002

The abbreviations used in this table are:
HNSCC: head and neck squamous cell carcinoma
PCR:polymerase chain reaction
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Table 5. Characteristics and clinical parameters of lung cancer patients
enrolled in this study.

Characteristics Lung cancer patients %
Total no. of patients 149
Age (mean T SD) 63.68+12.20
<67 73 49.00
=67 76 51.00
Range 32-89
Gender
Female 59 39.60
Male 90 60.40
Smoking status
No 74 49.66
Yes 75 50.34
Tumor type
AD 90 60.40
SQ 59 39.60
Tumor stage
I 26 17.45
II 15 10.07
I 44 29.53
v 64 42.95

AD : Adenocarcinoma
SQ : Squamous cell carcinoma
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Table 6. Characteristics of noncancer controls enrolled in this study.

Characteristics Noncancer controls %
Total no. of patients 175
Age (mean T SD) 65.7319.65
<67 82 46.86
>67 93 53.14
Range 38-92
Gender
Female 79 45.14
Male 96 54.86
Smoking status
No 107 61.14
Yes 68 38.86
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Table 7. Comparison of the characteristics between case and control
_subjects.

Lung cancer cases Noncancer controls
Parameter (n=149) (n=175) P

Age (mean £ SD) 64.68%£12.20 65.7319.65 0.388

Gender
Female 59 79
Male 90 96 0.314

Smoking status

No 77 107

Yes 75 68 0.038
Tumor type

AD 90 -

SQ 59 - -
Tumor stage

L 1II 41 -

I, IV 108 - -

The difference of age between lung cancer cases and noncancer controls
was calculated by Wilcoxon rank sums test. The other status differences

were calculated by ¥ test.
AD: Adenocarcinoma, SQ: Squamous cell carcinoma
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Table 8. Comparison between the HPV prevalences in peripheral blood
samples of lung cancer patients and noncancer controls.

Lung cancer cases  Noncancer controls

HPV type (n=149) (%) (n=175) (%) P
HPV 16
Positive 78 (52.4) 22 (12.6)
Negative 71 (47.7) 153 (87.4) <0.001
HPV 18
Positive 46 (30.9) 9(5.1)
Negative 103 (69.1) 166 (94.9) <0.001

x 2 test was used for statistical analysis.
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Table 9. Relationships between HPV DNA detected in peripheral blood from
lung cancer patients and clinico-pathological parameters.

HPV 16 HPV 18
Clinico- Positive ~ Negative  Positive = Negative
parameter (n=71) (%) (0=78) (%) (n=46) (%) (n=103) (%) P
Age (n=149)
<67 (n=73) 33 (45.2) 40(54.8) 12(16.4) 61(83.6) 0.715
=67 (n=76) 38 (50.6) 38(49.4) 34(42.4) 42(57.6) 0.166
P 0.558 0.001
Gender (n=149)
Female (n=59) 34 (57.6) 25(42.4) 15(25.4) 44(74.6) 0.042
Male (n=90) 37 (41.1) 53(58.9) 31(34.4) 59(65.6) 0.571
P 0.048 0.244
Smoking status (n=149)
No (n=74) 40 (54.1) 34(45.9) 29(28.4) 61(71.6) 0.737
Yes (n=75) 31(41.3) 44(58.7) 25(33.3) 50(66.7) 0.068
P 0.120 0.513
Tumor type (n=149)
AD (n=90) 50 (55.6) 40(44.4) 29(32.2) 61(67.8) 0.026
SQ (n=59) 21 (35.6) 38(64.4) 17(28.8) 42(71.2) 0.528
P 0.017 0.660
Tumor stage (n=149)
I 10 (n=41) 12(29.3) 29(70.7) 11(26.8) 30(73.2) 0.865
o~ IV (n=108) 59 (54.6) 49(454) 35(32.4) 86(67.6) 0.109

P 0.006

0.510

x * test was used for statistical analysis.
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Table 10. HPV DNA detected in peripheral blood from noncancer controls
with different of age, gender and smoking status.

HPV 16 HPV 18

Positive  Negative  Positive Negative

Parameter (n=22) (%) (n=153) (%) (n=9) (%) (n=166) (%) P
Age (n=175)
<67 (n=82) 16 (19.5) 66 (80.5) 5(6.1) 77(93.9) 0.855
=67 (n=93) 6 (6.5) 87(93.5) 4(4.3) 89(95.7) 0.591
P 0.009 0.391

Gender (n=175)
Female (n=79) 7(8.9) 72 (91.1) 3(3.8) 76(96.2) 0.582
Male (n=96) 15 (15.6) 81(84.4) 6(6.2) 90(93.8) 0919
P 0.179 0.322

Smoking status (n=175) ,
No (n=107) 12 (11.2) 95 (88.8) 7(6.5) 100(93.5) 0.331
Yes (n=68) 10 (14.7) 58(85.3) 2(2.9) 36(52.9) 0351
P 0.497 0.554
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Table 11. Multivariate logistic regression analysis of the risk of HPV prevalence in peripheral blood, age, gender, and
smoking status of lung cancer paiteﬁ@.

Variables Group unfavorable/Favorable OR (95%CI) P

HPV 16, 18 +/- 38.52 (5.15-288.17) 0.0004
Age >67/<67 0.72 (0.45-1.16) 0.1808
Gender Male/Female 1.03 (0.31-2.00) 0.9318
Smoking status Yes/No 1.54 (0.81-2.96) 0.1898

1. The OR of lung cancer incidence for HPV 16 DNA alone in peripheral blood was 6.51 (95% CI 3.73-11.38)

2. The ORs of lung cancer incidence for HPV 18 DNA alone in peripheral blood and smoking status were 9.23 (95% CI
4.25-20.04) and 2.08 (95% CI 1.05-4.11), respectively.

3. The medium of age of patients was 67 years old.
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Table 12. Correlation of the HPV infection between peripheral blood and
lung tumors in lung cancer patients.
HPV DNA in blood
(n=170)
HPV DNA
in tumors (n = 70) Positive Negative P
HPV 16 (n=35) (%) (n=35) (%)
Positive (n = 30) 22 (62.9) 8 (22.9)
Negative (n = 40) 13 (37.1) 27 (77.1) 0.001
HPV 18 (n=25) (%) (n=45) (%)
Positive (n=13) 2(8) 11 (24.4)
o Negative (n=57) 23 (92) 34 (75.6) 0.093

y % test was used for statistical analysis.
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Table 13. Correlation of the HPV infection between peripheral blood
and Pap smear in lung cancer patients.

HPV DNA in blood
(n=15)
HPV DNA in
Pap smear (n = 15) Positive Negative P
HPV 16 (n=12) (%) (n=3) (%)
Positive (n=12) 11 (91.7) 1(33.3)
Negative (n = 3) 1(8.3) 2 (66.7) 0.022
HPV 18 (n=3) (%) (n=12) (%)
Positive (n=0) 0(0) 0(0)
Negative (n = 15) 3 (100) 12 (100) ND

x 2 test was used for statistical analysis.

ND: not determined -
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Table 14. Correlation of the HPV DNA and E6 mRNA in lung cancer
patients.

HPV DNA
(n=62)

HPV E6 mRNA(n = 62) Positive Negative P
HPV 16 (n=54) (%) (n=8) (%)

Positive (n = 39) 39 (72.2) 0 (0)

Negative (n=23) 15 (27.8) 8 (100)  <0.001

HPV 18 (n=12) (%) (n=50) (%)
Positive (n=0) 0(0) 0(0)
Negative (n = 62) 12 (100) 50 (100) ND

x % test was used for statistical analysis.

ND: not determined
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Table 15. The differences in characteristics of study subjects in present and
previous study.

Characteristics Present Study (%) Previous Study (%)
Total no. of patients 149 141
Age (mean = SD) 63.68%112.20 63.02+9.61
Gender

Female 59 (39.6) 45 (31.9)

Male 90 (60.4) 96 (68.1)
Smoking status

No 74 (49.7) 78 (55.3)

Yes 75 (50.3) 63 (44.7)
Tumor type

AD 90 (60.4) 83 (58.9)

SQ 59 (39.6) 58 (41.1)
Tumor stage

I 26 (17.5) 46 (32.6)

I 15 (10.1) 42 (29.8)

I 44 (29.5) 53 (37.6)

v 64 (42.9) -

AD : Adenocarcinoma

SQ : Squamous cell carcinoma
Sample type in this study: peripheral blood
Sample type in the previous study: lung tumor tissue
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Fig 1. Cancer mortality rates of men and women in Taiwan.

(Department of Health, 2002)
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Fig. 2. The genomic map of HPV-16

(Howley PM et al., 1990)
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(A)HPV 16

<« 223Dbp

(B)HPV 18

<« 193Dbp

Fig. 4. Representatives of positive and negative HPV 16 (A) and HPV 18 (B)
DNA detected by nested-PCR in peripheral blood of lung cancer patients
(Lanes 3-8). M, 100-bp ladder DNA marker. Lane 1, positive control; DNA of
SiHa (Lane 1) or HeLa (Lane 2) cell line served as positive control for HPV
16 and 18, repectively. N, negative control, the DNA template was replaced by

distilled water. B-actin served as an internal control with an expected size of
253 bp. "
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(A) HPV16

%TWTTC CARCTATTT
3O S0

(B)HPVIS

Fig. 5. A portion of HPV 16/18 DNA sequence analyzed by an autosequencer.
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Fig. 6. Representatives of negative and positive [SPCR results for HPV 16/18
DNA detection in blood cells. (A) a negative control, (B) CaSki cells (HPV 16
positive), (C) blood cells of a HPV-positive lung cancer patient (200x), (D)
blood cells of a HPV-positive lung cancer patient (400x) (Dr. Cheng Ya-Wen,
personal communication).
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(A)HPV 16 in peripheral blood

« 223bp

<« B-actin

M N P 1 2 3 4 5
(B)HPV 18 in peripheral blood

« 193bp

| «— B-actin

M N P 1 2 3 4 5
(O)HPV 16 in lung tissue

B 223bp

<«— P-actin

M N P 1 2 3 4 5
(D)HPV 18 in lung tissue

193 bp

B-actin ~

M N P 1 2 3 4 5

Fig. 7. Representatives of positive and negative HPV 16 (A,C) and HPV 18
(B,D) DNA detected by nested-PCR in peripheral blood and lung tissue of lung
cancer patients (Lanes 1-5). M, 100-bp ladder DNA marker. P, positive

control ;DNA of SiHa or HeL a cell line served as positive control for HPV 16
and 18 , repectively. N , negative control, the DNA template was distilled
water.-actin served as internal control with an expected size of 253 bp.
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(A)HPV 16 in blood

<« 223bp

<« D-actin

MN P 1 2 3 4 5
(B)HPV 18 in blood

« 193bp

«— P-actin

M N P 1 2 3 4 5
(C)HPYV 16 in Pap smear

<«— 223bp

< B-actin
M N P 1 2 3 4 5
(D)HPV 18 in Pap smear

<« 193 Bp'

<«— B-actin

M N P 1 2 3 4 5
Fig. 8. Representatives of positive and negative HPV 16 (A,C) and HPV 18
(B,D) DNA detected by nested-PCR in peripheral blood and Pap smear of
female lung cancer patients (Lanes 1-5). M, 100-bp ladder DNA marker. P, ’
positive control ;DNA of SiHa or HeLa cell line served as positive control for
HPV 16 and 18, repectively. N , negative control, the DNA template was
distilled water.-actin served as a internal control with an expected size 253 bp.
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(A)HPV 16 E6 mRNA

<« 422bp
 « GAPDH
M N P 1 2 3 4 5
(B)HPV 18 E6 mRNA
B 1600bp
| « GAPDH

Fig. 9. Representatives of positive and negative HPV 16 E6 mRNA(A) and
HPV 18 E6 mRNA(B) detected by nested-PCR in peripheral blood of lung
cancer patients (Lanes 1-5). M, 100-bp ladder DNA marker. P, positive
control ;cDNA of SiHa and HelL a cell line were served as positive control for
HPV 16 and HPV 18 E6 mRNA, repectively. N , negative control, the mRNA
template was distilled water. GAPDH serves as internal control with an
expected size of 452 bp.
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Lung cancer, with the incidence rate increasing at a steady rate every
year, is the leading cause of cancer death in Taiwan. Although cigarette
smoking has been believed to be the major factors involved in lung
carcinogenesis, most of female lung cancer patients in Taiwan were
non-smokers. In our previous study, by looking at the prevalence rate of
human papillomavirus (HPV), a powerful inactivator of p53 and close
alliance to cervical cancer, in lung cancer patients, we have already
revealed the association of human papillomavirus 16/18 infection with
lung cancer among non-smoking Taiwanese women (Cheng et al., 2001).
In this study, we wanted to further study the transmission route of HPV
and assessed the feasibility of HPV DNA detection in the peripheral blood
cells serving as a novel marker for lung cancer diagnosis. Nested PCR was
employed to detect the presence of HPV viral DNA in peripheral blood
cells of 149 lung cancer patients and 175 normal control subjects and the
results showed that the prevalence rate of HPV 16 and HPV 18 in the
peripheral blood cells of lung cancer patients was significantly higher that
of control subjects (for HPV 16, 52.4% vs. 12.6%, P<0.0001; for HPV 18,
30.9% vs. 5.1%, P<0.0001). Multivariate logistic regression analysis
showed that individuals with HPV 16/18 co-infection had a OR of 38.52 of
lung cancer compared to that of those with no HPV infection. The ORs of
presence of HPV 16 and 18 DNA in peripheral blood cells of lung cancer
patients were as high as 6.51 (95% CI 3.73-11.38; P<0.0001) and 9.23
(95% CI 4.25-20.04; P<0.0001), respectively, compared to 2.08 (95% CI
1.05-4.11; P=0.0351) of smoking status. These results indicate that, not
only for nonsmoking but also for smoking patients, the presence of HPV
type 16/18 DNA in the peripheral blood cells may serve as a convenient
risk biomarker of lung cancer. In another study, we already employed
ISPCR (In situ PCR) to detect the presence of HPV DNA and the results
showed that HPV DNA is indeed detectable in blood cells. Since the major
infected target of HPV 16/18 is cervix and bloodstream is the only
connection between lung tissue and cervix, we therefore hypothesized that
HPV 16/18 infection detected in lung cancer tissues may be originated at
cervix and then spread to lung tissue via bloodstream. We employed
nested-PCR to simultaneously detect the presence of HPV in peripheral
blood cells and lung tumor tissues of 70 lung cancer patients. The results
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showed that there is a approximately 70 % concordance between HPV 16
DNA detection in peripheral blood cells and lung cancer tissue of lung
cancer patients. However, the correlation, which was reached a statistical
significance in the case of HPV 16 (P=0.001), was not observed in the
case of HPV 18 (P=0.096). We also employed nested-PCR to
simultaneously detect the presence of HPV in peripheral blood cells and
pap smears of 15 female lung cancer patients. The results showed that the
concordance of HPV 16 DNA being detected in peripheral blood cells and
pap smear of lung cancer patients was approximately 86.7 %. The
correlation in the case of HPV 16 was statistically significant (P=0.022).
In conclusion, our present data clearly revealed a higher prevalence of
HPV 16/18 DNA in the peripheral blood cells of lung cancer patients and
may act as a risk biomarker of lung cancer. Furthermore, HPV 16 infection
in peripheral blood cells may originate from cervix, and then spread to
lung tissue via bloodstream.
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