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Detection of Human Papillomavirus DNA 16/18 in Cervical Adenocarcinomas
by Polymerase Chain Reaction

Sang Sook Lee, M.D., Nam-Jo Park  and Chong-Guk Yoon®

Department of Pathology, Keimyung University School of Medicine and
Department of Public Health*, Keimyung University Graduate School

Twenty-five paraffin-embedded tumor tissues were analyzed for detection of HPV 16 and 18
in cervical adenocarcinoma by polymerase chain reaction with type specific primers and by non-
radicactive Southern blot hybridization for confirmation

The suitability of paraffin-embedded tissue as PCR material was confirmed by successful
amplification of 100% of cervical specimens with human § - globin specific primer. Eighty
four percent of the cervical adenocarcinoma tissues were positive for HPV 16 andjor 18. HPV
16 positive rate was 68%, HPV 18 was 60%. The double infection with HPV 16 and 18 was
found in 44%. Three cases of the negative specimen in PCR for each type of HFV DNA 16
and 18 were positive in Southemn blot hybridization. The total positive rate was 92% for HPV
16 and/for HPV 18, HPV 16 positive rate was 80%, HPV 18 was 72%. The double infection
with HPV 16 and 18 was 60%.

These results suggest that the pattern of HPV types 16 and 18 is closely associated with
carcinogenesis of cervical cancers. HPV type 18 appears 1o be preferentially related to cervical
adenocarcinoma and the poor prognosis of these patients. Therefore, determination of HPV DNA
type in cervical carcinoma patients is imporiant in treatment and prognosis. (Korean J Pathol
1995; 29: 502~510)

Key Words: Human papillomavirus DNA 16/18, Polymerase chain reaction, Cervix
adenocarcinoma
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M g

gholo A 2] AFHEE oo whallsls obAd
FokFolA HIMAE 714 2 HES Hole= F
otog A WA HAH AEF Fste] 27
7HsE Do)}

014 §-5-Fvlo| &) A(human papillomavirus, HPV)2)
DNA7} #2759t =3y E3 FAE= 3 =k
Eoll4] HPV DNA<] =]4k w33 4H4(transformation
activity)e] ¥3]# b7}l A HPVE H3e] F
aAE s glel. HPVE: ®al7tal of 60 of F o] 42
o} 8l (subtypeje] EiEle] glm 1 F < 20 ofFe|
alal|e] af4]7|hof] P Aoz g ledl
-1 2= HPV 6, 11, 16, 18, 31, 33, 358 Se] 277
Reo) wida PAscE A476 A EHE
{condyloma)®} Fxe| =535 o|FH F(dysplasia)al| =
HPV 6 =5 118 =2 HPV 63 118 o] §n F£2
vehe dbeel]  #bg 7l S W shicervical  intraepi-
thelial neoplasia, CIN)®} FHF4 g7 FgellH e
HPV 168e| 712t vtewm 1 uhel]l HPV 18, 31, 33,
35 8 So| Ha=E glo] WAaWe] HPV F3E5 W
sle} 4 Wade] 74 =gl HPV Fhelg] Fxh
2 ok A, ARG, HESH JA, =23"gH
A, Wz ek, Axpgo|dE ZdA Sl 2l
o] Fo] ) HPV e 83 o HPV F39 #H
2 Azl HPV DNAS FAl§F FHETLE
4 7Hgalcl. o] & $&#A= HPV DNA probed A}
H5= Southern blot, dot blot filter in situ hybn-
dizaton, in situ hybridization 2 #ZFE nucleic acid
hybridization 74 & eo|&%¢ + o™ HT ¥
Eete] F44 el §19le] ZHE Awlel gt A
gyt 2 8ol EA4EFEE wyje] AP AEEH
d® 2% #hgel S #-od sk (polymerase
chain reaction, PCRI'Y = HPV DNAZ2] #H 23} =344
2w ol srleg ol fEa glry. PCR 2 wl
Eqn 7bH3e ZHE hybridization <] dl&fed 317}
58] BEHe| rlgsioz ko] FlHE, 4 HE
& Adsld olF A4 FHAE A 5
% o|lf5 e AHE 2 glow HTde FHARe
ZAR5F9 HYREY opzl EFHFHAY 44
(deletion), Fod¥e](mutation), FH2 Hd chokAd(ge-
nomic sequence variation), 42} &3 (gene clon-
ing), f-3HAgbEe] HEH Y 5 H (semiquantitative a-
nalysis of gene expression) Sofl chedsla] #)ulE o
Al w qlul® 2ol Shibata '] =& paraffin

FEof 22 F o] f4t PCRe| 7hgate] 280 7|7 23
H 255 A8 s o) &Y + 914 =’

A ARsta fse] ¢ F353 gl HPY
DNA 163 188 7.9 kb 27|29 $&38 Fz2 5
o gli=d'" El, E2, E4, ES, E6, E7, L1, L22] thuj
Freddod Jra o]F T WA gl F7
2 E6, E7 oddo|n| olzZel| EaAgh'™". Hay
PCR¥ o] # 8%+ HPV F8-2 6, 11, 16, 18, 33, &
wole primer 343 E6 od o] rpA el o] &-x]
G “1tte]| LCR{long control region), El, E2, ES, E7
edo] g o] Lalr| & G

Gl Ag7dRskEake] Al At e RS PCR
715 ol &sle] H4E 7 HPYV DNA 163 183
o HER-= Zhzl BBo%el 18.5% 24 HPV 163 o]
HPV 8¢ ulale] Sejd= =4 Jdepd eol5 <
HPV& o] a}g2d sebo] bzl 2.2 4|7t 9)5e]
whs H o’ % ZFd 5 ghcervical  adenocarci-
noma)2 MM g RekEe] 5-10%2] G gl
& HolAut MaF Frlsle Fale|ln” AFA
o] HygEqgknes g2 F9o waRHs AF
7 %-2] W S(endocervical camalje]e]A] =7]E7e]| of
g whabdxge] fay deon 2 o FE vl
aogkHA gld” AFA e HgkE didez @
A= =Exub gy BaE v 2w HPV
DNAS] #H&fo| HHHEqtel] vlste] cht o’
Solg H-2= HPV 16% 2] £# o] HPV 189 Hr} 3
Ak Fe vl Aol ole] HaEE
1992l of|.4 19931 d slo] AlHciE R FAIEY &
jelatell By g gREAT ddew
AckEl §hxbe] paraffin Eof =2 25 o|Z2HE FE
3 DNAS Aa =2 sl PCRES <] 8% HPV 163} 18
o] DNAS) B EE <aa)l ohEa & Ags 4
alsd o}

Tz 3 2

LI 2

1992vdef| 4] 1993v] Alo] Aotttz FA2 58
s tul 2] 2holl ¥k 2bFA e A=z A&
Maten gy 219 paraffin Eefz3] 254 F
ti4bog sty a9 o] FE 26404 76
Al Apel 2 HFalr] 2 508 A%

2. DNA &8
Formalin 317 % paraffine @ Eolg gyzzxeg
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| YRy ELs fHEdsge] =23E vl
e AL & o HA=AE 48ste] 7 um o
2 1-2 2HAYE Pelebe] 15 ml Eppendorf tube
(E-tube)el] ghgke}. ojuff A 5E7He] 4E o9& v
Aek7] Ssto] ZAAT] Adel 2L & AoE
AREFE xyleneo . Aie] shelen olsle] ¥l
ALE Aok 9§ RE ATE 13§ w45
o Abfstgich | mle] xyleneo 2 2% ehulels s}
Al 0.5 ml absolute ethanol 2 pelleti 23] A)=4 &
2~3 4§29 acetoned 7}gF o}-2 S8 ol|4 15 B
ubzlaledel. Azg A 8EE 300 gl digestion buffer
(50 mM Tris-HCl pH 8.5, 1 mM EDTA, 0.5% Tween
200ef] 41 resuspend FHE 200 pgiml FEZ pro-
teinase K (Boehringer Mannheim, Germany)3 7}&}e]
55Tel s F4H16~1841zh Eob dhxlaialch. 2u)
o] phenolichloroform (1@ 1)EefErpsle] 4 Ham
DNA HefE FEsl= IHAEE 23 Ax4 ¢ded
DNA Bofofl 0.1vf&] 7.5 M ammonium acetate®} 2wl
2] cold absolute ethanolg ?}&led & 42 b3 deep
freezerel| 4] alcohol precipitationdlcl. 2% pellet
& T0% ethanol & A ##w = AF 3 peller Hel]
2 olefFl DNAS 15 ul Fioel s Sof4
spectrophotometer 2 DNAZ] 535 FH4% o PCR
whSof] Apgalglcl

3. Polymerase Chain Reaction

1) Primers: DNA integrity 23 8- (internal amplifica-
tion control)2. .4 human B-globin specific primer(%k
4 E Aasla HPV 16 9 183 DNAZ] 23

T 7t fr8e] HPYV DNASZ] primer($H=4F)E A8
& cHTable 1).

2) Conmtrols: Positive control 24 G-globin PCRell &=
Hdole] gololy DNAE F@ste] AB35 HPV
PCRell+= 7H% 2] HPV PCRell= 2t % 2] HPV plas-
mid DNAS 2alale] Agalglel ™™, Negative con-
trol template DNA d4lel| 255 F4H55 552
T AHRslgic) o] FHdA = A B A con-
rol DNAZ] 2915 whalsl7] $lsled DNA H-elzg
I} PCR §HE& S8 b 212 o ey A4
sl e}

3) Polymerase chain reaction HHg: S Fakg
Al get 25 ylE ¥} reaction buffer (10 mM Tris-HCI
pH 8.3, 50 mM KCI, 1.5 mM MgCls, 0.001% gelatin),
2tz 20 uM 42]  dATP, dCTP, dGTP, dTTP
(Boehringer Mannheim, Germany), primer (5-globin<- 1
M, HPV DNAE 05 pME ZHzh A8, 00~ ug
template DNA 2 1.2 units Tag DNA polymerase
(Promega, U.S.A)2} Fw& 2= £ 20 ul
mineral oilE HEE-HE 2 F 94T 14-(dena-
uration), 55T 1-F-annealing), 727 18 302&(exten-
sion), 30%] 2 program¥ automatic thermal cycler
(PERKIN ELMER 480)ci]4 PCRE A|#fi#}gct PCR
e U8 5 uhE Fwted 1.5% agarose gelef]4
100 volts2 3027 7| F(electrophoresis)ys}al .5
pgiml ethidium bromide B<jofl o M&}ed ulira- violet
light &lell4] DNA S5 o 55 #eld o} Polaroid
(Fuji FP-3000 B)E #dsle] 7t Gzich

Table 1. Sequences of oligonucleotide primers used in PCR

\ e Genomic Size of amplified
Sequence(5’-3) location pmductiﬁp}

Type specific primers
HPFV 16

l: GCAAGCAACAGTTACTGCGACGT E6 340

2: GCAACAAGACATACATOGACCGG
HFV 18

l: GAAGATCTCATATGCATGGACCTAAG E7 340

2: CGGAATTCTGATCATTACTGCTGGGATGC
B-globin

I: CAACTTCATCCACGTTCACC

2: GAAGAGCOCAAGUGACAGGTAC 268
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4. Nonradioactive Southern Blot Hybridization

1) DIG-AUTP labeled HPV 16, 18 DNA probe 2]
FEH|: =1#] HPV 16, 18% 2] plasmid DNAS ¢17] 4
o] ofg9 A4S sfelglcl 4T 2ol Fodd
HPV 16, 188 2] plasmid DNA(Z 5o #3235 Al
)5 calcium chloride procedure™ol] w2} Escherichia
colifE colijol] transformation £]F] c©hE LB (Luria-
Bertani) v 2ol 4 sfekslsdch. E coli2EEE] lysis by
alkali 2o plasmidE 2alsle] pelle A2
HPV 16, 1889] plasmid DNAS ol Z}z} 80 pl2]
=B 2k#3] 59 ¥ 0.8% agarose gelel] 37
Faled plasmid DNAZ] EelddlE #A9 &
spectrophotometer 2 F-2]5 DNAZ] 5§ FH%
ot 1 F5] 4RE Helo] A (resriction en-
zyme)E A e|sla (Table 2) 0.8% agarose gelel] 37|
od E3led vector Ul plasmid DNA 2] el E ob4] H
HE ¥ 1 A3F polarcidE Fdsie] At £
s) W HPV plasmid DNA2] ¥F%3= HPV 163} 182
ZHzE ok 1700 pgfmit oF 800 pg/ml= E}SLCh. HPV
plasmid DNAZ PCRE A|#8% H3b= agarose gel
electrophoresisel] 4] 2z 340 bpell Y% bandiE &
et

gle) Mo g of& HPV 16, 183 2] plasmid DNA
2 template DNAE #hod oS3} o] PCRE Altfsl
ek whsof FS HPV 16, 188 ZHz} 100 pl2
sho] 2of] W E 7} Wb oA FS okg x4 9
ol BE dYz=ds 49459 FdsiAl seles
PCR ®hg-2] Ar5 #Helsiar &2 °F 90 ul DNA
Hojo F HE] alcohol precipitation® @ S35 HPV
DNAS #Fala 30 gl SR Fo FEF 5%
st

7}7he] ol o(HPV 1682 E6, HPV 188 & ET)oll 4
340 bp A7) 2 S5 HPV 16, 185 2] DNAS A&
sled  digoxigenin-labeled deoxyuridine  triphosphate
(DIG-dUTP)S o] &% random primed DNA labeling
ub o 2 DIG DNA Labeling & Detection Kit Non-

Table 2. Genomic HPV plasmid used in hybridization

Type Vector Cloming site .Eimlthﬂ;}
HPV 16 pGEM 1{2.9kb) Bam HI To02
HPFV 18 pBR 322(4.4kb) Eco RI T857

radioactive (Boehringer Mannheim, Germany)el]4] 2] 4]
#+= dlE HPV 16, 188 2}2}te] DIG-dUTP labeled
DNA probe (H3F55% <F 15 pgluls St

2) Southern blot hybridization W§: Agarose gele]
ozl =55 HPV 16, 188 DNAE Southem transfer
a2 wbel  pitrocellulose(NC) paper® o] ##la
UV lightd E3lo] DNA bands?} 23+ &7 #&
£ #9lgk § 3 MM paper® NC paperi b #}4] B0
Toll4 24]7H5<t bakingd3t thg ©]F2] Southern
filter hybridization 3 immunological detection T} &
ch&3t e A|gflglcl. DNA probed E314] o
-2 hybridization B2 (5x88C, 1% blocking reagent,
0.1% N-lauryl sarcosine, 0.02% SDS)<<l| NC paper®
Wi 6BTell w3l prehybridization hge]| 4=
ghE-2 EE =7 Hsle] wEEATHE 3 A7
2 #ZA stgd: hybridization 2} ellA& DIG-dUTP
labeled DNA probe| A8 F5F hybridization &
1 migd 100 nge @ =5lon 68T HME] = 1647k
F5eA sleict MM BHo B NC paperd F4-¥
M2 r}Z antidigoxigenin alkaline phosphatase conju-
gate o fefl 4] wh2-4]7] & X-phosphate (5-bromo-
4-chloro-3-indolyl phosphate)2} NBT(nitroblue tetrazol-
ium salfyg 7| Bdlez Adfaje] ghauiiE 3]
gk o] #rAel M= NC Paperdel] vhebubs 214 2]
A 23S 7lat AR e HEelr]) fsied dF
Ho g 4dE Faste] of 30F04 90k HH
uhA A kg 2 Sk NC paperd 80T 14]7HE
ot bakingsti vlE4eleld Aoz HANE 3
e},

| £

1. Human B-globin specific primer@ AlZ2#& PCR
A F AR} == 25¢3= human §-globin primersi]

Table 3. HPV 16 and HPV 18 positivity by PCR and
Southern blot hybridization

PCR Southem h}'hﬂ?ﬁtiﬂn
HPV 16 17/25(68%) 20/75(80%)
HPV I8 15/25(60%) 18/25(72%)
HPFV 16 or 18 21/25(B4%) 23/25(92%)
HPV 16 & 18 11/25(44%) 15/25(60%)
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Fig. 1. Polymerase chain reaction with HPV 16 specific primer from the E6 region{A) with subsequent Southern blog
hybridization to a DIG-dUTP labeled probe(B). Lane M, size marker: K+, positive control, HPY 16 in pGEM-: K-,
negative control, The length of the amplification product was 340 base pairs. Case no 2, 3, 4, 8, 9, & 10 were positive
for HPV 16. Case no 6, 11 & 12 were positive for Southermn blot hybridization (B), whereas negative for PCR{A).

tete] BE SHNEE Ho] 100% FHH HnE
vlehliglch. Negative control® FA41uES-& 23low

positive control-2 k4 o2 & viehd gl

2, HPV 16, 1882| specific primer® A28t PCR

A A== 254|F B4R(21/25)7F HPV 16

e 1884 ekdeow FEsgew 1 F HPV
16812 68%(17/25), 1882 60%(15/25)2 zHzh o4
HhE-o] AahE Heliz §HE 44%(11/25)7F HPVI6 3
188 o] ER7lelyl He g vbebydcl Negative con-
ol S o5 positive controld g oE HIbE

HolcHTable 3, Fig. 1, 2.
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(A) 121110 9 8 7 6

13

(B) K+

5

s07
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Fig. 2. Polymerase chain reaction with HPV 18 specific primer from the E7 region (A) with subsequent Southern blo
hybridization 10 a DIG-dUTP labeled probe (B), Lane M, size marker: K+, positive control, HPV 18 in pBR 322: K+,
negative control, The length of the amplification product was 340 base pairs. Case no 2, 3, 5, 7, 9, 11 & 12 were positive
for HPV I8, Case no 4, 8 & 10 were positive for Southemn blot hybridization (B), whereas negative for PCRIA).

3. Non-radioactive Southern Blot Hybridization

Positive =) negative control- PCR2] A3} 2l South-
ern blot hybridization®] Zybr} 2dX)ale i HPV 16,
1881 2] 759+ PCR wh&-2] 43} agarose gelof| 4] =f
viebdt EU%t $lA)e] Southem blot  hy-
bridizationoll 4. 74| A4} 84S ol &

Hdog

H PCR Hb-g-oflH -S4 HnpE Kol olF el
HVP 16, 188 2] 7z} 3o 42223 vpehdgich
Moo g alFFdet== 25+)F 92%7} HPV
16 v 188 ek od el 1 5 HPV 16
&2 80%, HPYV 1882 72%2] =75 #H345 B
gl ov] 60%7} HPV 167} 188 SE7tds] 7oz
Lhebubch Table 3).
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19741l 2}F744ke] figielale HPVZ) A &=
o] & B slitse] AFFH Ny HPVE BAIE &
waki geb o5 e AabE vl Wi 24
s HPV §3e] Wi Fsiabeiel ol st Aato

ov] abg7Rstel ASele 523 HPV 16, 183
ol & HER F¥dgE AdE & F gl

AF ANl A AFNA Y dFELE =7 o
FAEgE AFE o]Folx 3 HPV DNAS 7
A7l 18 7 He 2 ISHE o] o B3lglid] o
2 Aol osvl wHe] ‘high risk'2] CINez
g5 HPV 16, 1832 ZHuIEs} Zs)aiu]
HEAE LN A= HPYV 168e] 188 B} =2 uig
2 ovehde’. #Hitell Sel4 PCRYE o) Hslo]
HPV DNAS H4g d7H a5 gsbd PCre] 3}
2 ISHY el vlshe] zEgo] H4 o] =" o)
T Rz A4elol M A EE7He] 2edo] fl9le]
ol $lokd(false positive)?] #H3E P glenz
Ao Aebdel Ha glabAlEe] olg uhxwa]
A3 448 F471 2752 Y o] F 3)a4=
Aol 485 Ao g 7|35 Hals LEsz
G4 9 SAHANETE dt=A] 48sjelol B} o
Ailell 4= PCR 277} negative controlell 4] 24 o
2 positive controlef| 4= ok4l o2 Hl2e] eh}l
g A Rdst =32 DNA integrity S% 2§
) 483 human S-globin specific primer2] 7] §-of] 4]
2507} B ZZEgle F4 paraffin Eofj 2% o] PCR
dA el 2 ANE57 "Hae g2 o+ qleld

THH =g S dsteld HPY 16, 188 DNAZ] 7
Aol it A& diks] A2 Ao M= o) 5
2 Haefl4 5 @ubgt el apFaRdere] 7
Folle 5o Hg Aol ulsle] HPV 1832 &
#o] 9243 Frie Holrl Leminen§F 'S A}z
Het #labs 4o ste] ISHZ|WHo 2 HPV 16,
18 DNAE 7Zsled ZH oz 18%2 HPV DNA
T HEWed 2 F HPY 168le] 2%, HPV 1880l
14%, F53bde| 2%2 eh} HPV 1880] HPVIG
Holl vlale] §153] =4 F@slgon ol HPV
188 o] Az HRdgdel Pyt FAHS Basiel
ot 3 Cooper5 % A-F7RHghe] A7l Fol 4
HFV 16, 18 DNAS 7 #3le] 53%2] k4 &5 HPV
18% o] 80%E 16%ell vlated F4IEE ¥ualw 9
ch, o]2}i= =a] Milde-LangoschS™2 250 2] §]wuby
AZATAGE Yo T consensus$t type specific

primers& AR-Rsle] PCRE A Alsle] 64%el]4 HPV
16% 15l HPV 188 DNAE #Had e 99 a3
AFdsre] 7l wg kg elel endocervical A|E
HellA HPVZF 80% 2] 7&-fS Me|il HPV 16, 18
Heo| vl vlEg2 el vbel endometrioid
M| E£8 o] zZFP Lotk HPV 168 o] 43S
SHY e R4 HPV 18%o] 2F7EHgte] S 1l
HHe] HEE Haela gl PCRE o84 o
AAAENE 2F7 o] Hstell 4 HPV 16 DNAS
e HEE dEd ez Hadye vizes]
HAatoll gL v|AEF AlAstam glch oleldr 2w
ST HPV 16, 18%] 9] Foko] sele} 4o ks
u]F-E AlAksle Feln] ulely aFHE R Mela
HPV16, 18 Hejghaide] iyl o] 2l ade] r
5 A3 2955 Y AHo|c) o] Age] AHx
A AR Meb=3 9] PCRe|4 HPV DNA ob4l §o
92% 24 HPV 167} HPV18 DNAZ} 2H2} 80%el 72%
2 vlgd Wix=g JeEhAc A-FRds3zse)
PCR uhZ-ofl 4 ok 5 Kol oSe] Souwhern blot
hybridization®] 2z} =5 =k oz Jel} PCR ub
oA fekdE Hel o= gldeSs ¢ + 9l
i PCRell4 SA4 o2 vpebgnl  4ohz =54
HPV 16, 18%e] z}z} 3efl4 cokAlubeg Mo # 4
o8 HPV 16, 18 DNAS| o482 9253 =7]x
elal HPV 1682 30%, 1882 7295 Z7hx¢ow
TEAHY HE'E 60%E uebydr)l. o)== PCRI}
Southern blot hybridization2] %13b%E Zpe]e] o}l =
e 4 4 fleh ol Milde-LangoschE™e
endocervical M| E% 2] 4ghe] Hapel FA48 o
SlaL HPV 188)2] F¥e] HAYYEGE 4dHe
B xol AFASAgel s HEMEY R HPV
187 2] DNAZL #Hasld] 22 dEz £2#H%ds
e} HuEe] Hatel YAFHE & + gl B oo
Toll A= HPV 163} 182] F5dtgle] Z)F7a]g] B
A sl F& wER Jebdisd o] PCRE] wiz)
Lol wpE diw4be] Aapelfsle] E2lo] HPV 162
v A3 seke] ok 2700 fedsiu] HPV 18

= 5o dgtelld r]L e ol Hog =
5k

o] @2 FHitE aoksiy AFHALHL FHAte
paraffin FEof] B3 ==ef|4 PCRef| 214+ HPV 16, 18
DNAS| HE82 9299 av] HPY 167 188 o] =}z
0%, T2%5 vl=% WIEE Hsich w2} A HPV P
deol 759 Mol welgzoz Fod o
& sl 5% HPV 18%o] 27 Foke] =)o)
T3 JEERE Ao QY B=AL F1A Aol
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A5 Hald o glglew ofE2 HPV DNA 34
o paraffin blockw] =2§F &3t PCR2} non-radio-
active Southern blot hybridization -5 = 88af.4] A48
s 2 HuF odE 7 UE Zdos YEojA
=

= =

A RAstel]l Eaflsl= HPV 16, 183 DNAZ|
g dastast AFAF4dgdes FAckd gt
257 2] paraffin el P73 245 digo2 &« PCR
& AlsfEl 3 nonradioactive Southern blot hybridization
o g2 Heldle] ofS3 P2 A F odqdc

AFAEHdet=2 o4  human §-globin  specific
primers A4 PCR uhi-2] Arl= 250 2ol 4
ekd o2 vhebt paraffin Eof 2 2je] PCR PR 2]
F2 AEC 25 ¢ 5 Y9 AFH e He=
Zoll4] HPV 16812 68%, 188E 60%2] okdEgs
vtehigl e HPV 1683} 18%e] FEFdE Hf+=
44% 2tk Southern blot hybridization2] Z 3 PCR 4
Lol F4S Hel =7 odelld HPV 16, 188 0]
zbz} 3ad)4] ok o g lel}a] HajHel HPYV DNA
9 HEEL NE%E Z7lE9l HPV 168 & 80%,
HPV 1882 T1%2] <ddEgs Holn FHIEE
60% 2 viebyc)
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