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Polymerase Chain Reaction ¥ & % FEHBEAMRIC K T 5
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Amplified DNA Detection of HPV Types 16 and 18 DNA in
Cervical Scrapes by Polymerase Chain Reaction
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BE TEESKSERESCOIMEHEERL2N, BERTRTH, FEERVR 3G, SERBK 35,
RIS, BEE T H) 0B L v B DNA BT, Polymerase Chain Reaction (PCR)
B X b, HPV1I6R, 18wl & R T ETRIE oMt 7o/, —7, R—EMicxt L, HPV 5%
¥ » t Vira Pap™ (dot blot) LB L, UTORELE.

1D PCR &KL a8FE T3, HPV16HE, 18% DNA »#H Xii-d 043642541 (58.1%) THo
To, EBRE L OB R TIE, BEBLSEL b o TREERD EREYED, EENECIRIFE
94, BEE TR THLMic HPV DNA »A#H X ntk.

HPV16%U & 18FI D> # 1 7 RT3, 16EEMA 1661 (37.2%), 18EIEEM» 8 il (18.6%), 16%, 187
ELIBHEN 1A (2.3%) T, 16BIOBEHRDIZ S NE,OT.

2) HPV #%H * » b Vira Pap™ (dot blot) ¥ X ABE T, 43614256 (58.1%) & HPV DNA
A Ehi, £#1L T, HPV DNA 2E#TH o184t U PCR 221707/ R, 14Iic16f, 4
Bl 18, 16416 BI R O 18EI s 2 41, PCR BB\ ~T HPV16H L 18F > X h B R E S
iz,

3) PCR Bz & v BHEE K126 1 41(8.3%) 12185 DNA »M& i X h, HPV REEFOHCRE
FTRERI I WEFIOFEVIER I hi,

LIk, PCR BT & 5 FERMEBME A B\ 7= HPV16%, 18R 7B ETF E7T4 D DNA #H 25,
TEFE L HPV B L oBJ#EME X h il RE I e,

¥ 7z, PCREEGME T DNA 2 T, EMNERE TOSROBREMBELTETH D Z L0 b,
SH~=AR7 Y — = I EEDT HPV B0 DNA 2 ~D LA E I i,

Synopsis Cervical scrapes from 43 patients (12 with chronic cervicitis, 13 with dysplasia, 11 with carcinoma
in situ and 7 with invasive carcinoma) were examined by the polymerase chain reaction (PCR), to detect the
amplified E, gene of the HPV types 16 and 18 DNA sequence. HPV types 16 and/or 18 DNA were detected
in 25 of 43 cases by the PCR (type 16 in 16, type 18 in 8, and both types 16 and 18 in 1). In comparison with
the results for histological grades, the positive rate significantly increased as the grade of cervical dysplasia
became higher. All cases were also examined with a HPV detection kit, the “Vira Pap™” which contains
32P.labeled mixed RNA probes complimentary to HPV types 6, 11, 16, 18, 31, 33, 35 DNA. Six of 18 cases
in which HPV DN A were not detected by the Vira Pap™ were positive for HPV types 16 and/or 18, so that
the PCR was a highly sensitive method compared to the Vira Pap™. The PCR has some advantages:
1. it requires only a small amount of specimens and 2. paraffin-embedded sections can also be used. We
suggest that the PCR is a useful method for the screening and for retrospective investigation of HPV
infection.
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#
TEREORELOBE M EHIh T3
Human papillomavirus (HPV) BE3#ux, 19804
iZ zur Hausen et al. I X » D FAEYFHFER %
M7z HPV DNA o#g b3 /e ST Bk, RiE
I Z DRENBE LN END0DH 5,

HPV EZo DNA 2Z#¥X, =i % T Southern
blot hybridization ¥ 7z & & /H.0C 7 T e A3, ST
F, BIEIGe EXFIB UIBERIAEDOBRE
Ly, HPV DNA O#H 23 @R E 7o e gttt
WEES T » — T HEOCTERISAINA LS
feoT &Ik,

¥ L \» DNA 2Z2¥ik o —>TH % Polymerase
Chain Reaction (LAF PCR) 1%, #E 7 DNA
DHOEMETHHEELEET S L X o THEH
RE % EF 5 HET, 19854E1C Saiki et al. #3580
FLKY, ok, EME Tag DNA polymerase
DOFE RIS T DNA OBIEI K HEML I h?, B
EAFIHEETO DNA BMICISH I ho25 5,

SEE 41X, BEFEERIR2GLESLTFEHERE
BRAEBGIOERMIE» B8 DNA LY, 5
Hig L OB AN B I h T\ 5 HPV16H!, 18%!
E74i%% PCR %\ T8 L, HPV DNA 0
B R R, Fig, RRRCKET L HPV B 5%
¥ v b Vira Pap™FEIC X ABHER & D E
TV, Ele, —HOEFZ O Tikin situ
hybridization ¥5ic X 25 b %, HPV & F+%
HFRMREOBEE XTI O THRET B,

MANR L ARFE

YR, 19894FE4 BX h11A E TORIICAE KX
FERABNKEZZ LR AL (BHFEL
1260, BERPR 76, FEERVEIM, SE
R 36, EEAELG, BEETHD & L.

FEGIDOFERII205% 2 72K £ T T, FHEMIX
43. 5K THotk.

i, PCR ER O Vira Pap™E 34361441
CHTL, 2 ARRAa =T TEEDDOMEH
DOWTRFERCER L 7-HBEZ2EARD T 7 4
v YR % B\ T, in situ hybridization tkic X 5 #

mj

HPV16
pv163:5' GCAACCAGAGACAACTGATC (foward)
pv164:5’ ATTGTAATGGGCTCTGTCCG (reverse)

HPV18
pv183:5' TCACGAGCAATTAAGCGACT (foward)
pv184:5’' CTGAGCTTTCTACTACTAGC (reverse)

HPV 16

l—- pv163 pvl6d

544 606 825 701 720

I 115bp I

HPV 18

|—~ pv183 pv184

503 670 685 808 827

I————— 158bp ————J
K1 HPV16&, 18%® primer & #EIEAE

FHhfrofe, BFie®& HPV DNABHER T L
7o,

1. PCR &%

FEBHNAZHEC TS ~ 6 [ER, RIL B
7ofifa % — B PBS buffer N eHE#E LK =%
/= NIBBC X > T DNA R L, B5h
72 DNA 1.0pg XL, 50mM KCl, 10mM Tris-
HCI, 1.5mM MgCl,, 0.01%gelatin, % 3% #1200
mM © dATP, dGTP, dCTP, dTTP &, 100ng
@ primer N2 &550ul OFIEHK & Uiz, Fi-
BHav b r—A L LTDNA#S %k HEE
KA #H L, contamination ® 7o\~ = & A RER
L 7.

%7z, primer (XX 1 &x7T X 51, HPV16H, -
18R D WHR B F ETHRIER % & L2008 K 0 & K A
Yy a2 1A% F (forward, reverse) TH b,
BAIE < h 5 ETHBR 2167 23115bp, 183 £3158bp
o DNA TH %,

> LTPCRER, M2rT X CRIGKY
94°C 1047/ denature L 7=#%, thermostable Taq
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cervical scrapes

DNA extraction

{sample solution)

50mMKC1

10mMTris-HC1

1.5mMMgCl2

0.01%gelatin

200mMdATP 100ng primerl
dGTP primer2
dCTP
dTTP

denature (94°C10min)

<Taq DNA polymerase
2.50

DNA amplification J

<ethidium bromide
- Southern blot
(gel electrophoresis Southern transfer t—— hybridization

X2 PCREOHME

DNA polymerase (Takara) 2.5U #fnxz, Cetus
#o DNA amplification system X » f7of,
g © & 41X, denature 94°C 1 4, primer & @
anealing 60°C 2 47, DNA extension 72°C 2 730
ML, ThiFHEHFEIRTZ LRI DT
DNA o#ig&# 1727,

F¥ 7z, HPV DNA ofEHX, 3%7 e —x%
N TCESKEIH ethidium bromide 1 X % R
J& & 047\, HPV 0B o R 3168 i CaSki
#ife (ATCC, CRL1550) %, 18%Uiz HeLa #fij3
(ATCC, CCL22, HeLaS3)xxh T hH W (&
B 1) ¥, #EIh7- HPV DNA ¥, E785I%
41165, 18% DNA 7 » — 712 & % Southern
blot hybridization ¥ X D ¥IEE L7z, ~ A4 7 ) £ A
Y= avit, 50% kN AT 3 VBT, 65CD
stringent £ T 12 TEH12RFRITTV >, BEEHE65C
T2XSSC 304 2 8], 0.2 XSSC 1 Kfd 2 B3>17
7z,

723, PCREK X & HEE 2, HPVI6H
DNA O ZFHRRFIDO L 510 %pg Ll ETEETH
ot (BE2).

2. Vira Pap™ (dot blot) ¥

CaSki  HelLa 1 2 3 4

By — ke

No.1, 2, 3:16(+)
NO.4 1 18(+)
BER1 BB

1 2 3 4 5 6

EH2 PCREZEIIARHEE
PCR Bz X b HPV16&! DNA 0 # 1B, Southern
blot hybridization & CHE. T ORER, 10-°pg LI E
o HPV DNA oA FRETH D, (1 10%pg, 2!
10pg, 3 :1pg, 4:10"'pg, 5:107%pg, 6 : 10-%pg)

Vira Pap™i, FEERY+ » r EAKBI
TERL, Bohicflifitavrsvavsda—7
ICERER L 7o,

avZyvavda—7E, HEEKELTIM
k7 7 =< v, 10mM Tris-HCI, 10mM EDTA,
0.05%7 <4k + ¥V v & (B51.0mD e EhT
WA, Ef, ~ 7Y X1 ¥ - a vy, HPVS,
11, 16, 18, 31, 33, 35%! DNA &k #H#HEY TP &
HEXNh7RNARSG v —7% B\, HPV
DNA oz, £ 1 i TFIRCE>TT, F
A /AT VVIRARy bL, U TYE
f1X¥—vav, ~"M7VEAX—-—2a vEfTOK
BBEEL, A— V3247574 —HTH, FHE
SR TZELL X742 NVVY—2AZND
bOXBELE L,

ek, BtE= v b m—A & LT Vira Pap™# »
FEEE B HelLa MIFR10°@E 2 B4, 2 X104@
PEBEHEEL, BEavirr—n2 L THLULK
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#1 Vira Pap™ic X 5 HPV DNA O#H

D avrzvavda—TBERE (Fri7—-¥) %
mz %

2) 37C, 1WMIME GRamsss)

3) BEEREEMLS (DNA EH)

D F1erv A/ T VvVIZAR Y b TB

5) 60C, 0BT Vv At TV EFA L~ a v

6) 60°C, 2B~ AM TV FA K€~ a3 v (6, 11, 16, 18,
31, 33, BBERNARET = —-T2EL)

7 3E%E

8) RNase &Mz, 37C, 150MA vFa~—>a v

9) 5EI%EE

10 A v v v rERE, XB7 1 v A ERHEREKT
E&H, 2Ey PKARD

1D —70CTRR¥ T3

BEH 3 Vira Pap™ (dot blot) ¥z X 5 HPV DNA
DOEHFER
Al BtE= v b »— - (HeLa MA2105@), B-1: 58
Bttt= v b v —a (Hela #if8 2 X10@), C-1:[&
=t e—n (HTB-314H)

Fyv PCEThA HTB-31MEFHL .

3. In situ hybridization &

ERAMBEERRC = v R a2 - T IRBEL,
REFTREZRDEHEIEBOER YTV, HE

AR,

% L T, Vira Pap™ERE#E © PCR R M0,
Vira Pap™&E B M T H DT fERIIC DL T, ##
W LUcEEEZD T 74 v LT, EF
F VS L1 HPVS, 11, 16, 18, 52b % DNA 7
m — 7% FH\ 7 in situ hybridization ¥%, % 2
DFINRZHE>TFrv, HPV DNA o 217>

HEmME43%9 5

% 2 In situ hybridization %z X 5 HPV DNA DO#H

U Btz 74 v, 0.IN EBERISSHEE

2) 1pg/ml proteinase K &R 1555

D BREE. A% T KL AT AT FEEI0DL

4 TeFrv—vav 0. 25%EKEEE, 0.1M Tris-HCI
(pH 8.0) EiR105

5 " TV EFA4E—vav A FUVEB S e —-T 1
ug/ml, 50% A0 A7 3 FEIRA2°C 158

6) P . 2 XSSC 55°C104/ 2 1|

0.2XSSC 55C 104 2 [=1

D 1lug/mlAM VTP TEDVY e TADY Z72RA7 7
£ — ¥ E{RB 105 MG

8) #HE (NBT-:BCIP) fnx, EEATCRIG

NBT : nitro-blue tetrazorium
BCIP : 5-bromo-4-chloro-iodylphosphate

IS

1. PCR¥%wx X 5 HPV DNA o#HiER

PCREXTO I Hich, E@MR- B LRk
DNA &%, 0.7ug~39.65ug T, ¥159.24ug TH
D, 50u] ROGHIZFESL. Oug hn 2 7z,

PCR ¥ 1 X % HPV 165 L 1318% DNA D g
MERIZF 3 WWRT X 51T, 436142561 (58.1%)
TH2l. HPV 2 1 7HIT, 16EEH: A 164
(37.2%), 18FIEMEN 8 HI (18.6%), F 7162,
1880 & & Bt n 1 61 (2.3%) T, 16BEMERD
125 BNEhote,

BRI G DS ERE, 1BHZEE % (chronic cer-
vicitis) 2\ TIRI260% 16 (8.3%) i, BE
R (mild dysplasia) T 7 #9341 (42.9%)
w2, PEERFK (moderate dysplasia) Tit 3
Bid 2 B1(66.7%), B E R (severe dysplasia)
TR 3HI&sl (100%) @, ERARE (CIS) Tk
1160+ 9 1 (81.8%) &, ®{EME (invasive car-
cinoma) Ti% 7 #l£#F (100.0%) 1= HPV DNA
DB S hic, SEIOHER T, HREDOETICD
T HPV RN LR THEHAZED, g
EREMR L EOEFIiz > TEWEHERE SR
7.

2. Vira Pap™& & PCR D kg

Vira Pap™&ic X 5 HPV DNA o# H 31343
FIR2561 (58.1%) THolk., hbERBEMFI25
B & B BI8BIC 5513 T PCRBIC X B H 5 2
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%3 PCR¥iX % HPV DNA o#H#ER

HPV DNA TYPE

histology case 16 18 16 & 18| total
chr. cervicitis 12 | 0¢00.0){ 1(8.3) | 0(00.0) | 1( 8.3)
mild dysplasia 71 1(4.3)] 2(28.6) | 0(00.0) | 3(42.9)
moderate dysplasia 3] 1(33.3)[1(33.3) ] 0(00.0) | 2(66.7)
severe dysplasia 31 2(66.7)1]1(33.3)]0(00.0)| 3(100)
carcinoma in situ 11 | 8(72.7){ 1(9.1) | 0(00.0) | 9(81.8)
invasive carcinoma 71 4(57.1)| 2(28.6) | 1(14.3) | 7(100)
total 43 116(37.2)| 8(18.6) | 1( 2.3) |25(58.1)
()=%

#F4 Vira Pap™EBEHGIC s 1T 2 HER

Vira Pap™ | HPV DNA TYPE by PCR
histology positive
case 16 18 |16 & 18|negative
chr. cervicitis 3 0 0 0 3+
mild dysplasia 3 0 1 2%+
moderate dysplasia 3 1 1 0 1**
severe dysplasia 2 1 1 0 0
carcinoma in situ 8 8 0 0 0
invasive carcinoma 6 4 2 0 0
total 25 14 5 0 6

* 1 2 cases--6/11 (+) by in situ hybridization
1 case'*- 16 (+) by in situ hybridization
** . 6/11 (+) by in situ hybridization

BRI Ok, TORR, R4ORTIIE,
Vira Pap™&EBME2561+ 1681 31441, 18375 5 4
CERERBRE S hich, B D 6 flicik PCR
HEIZ X > T HPV DNA 3 S hinsroi,
% Z T, HPV DNA 28 E hvicho iz 6 Fliext
L, insitu hybridization ¥iZ X h 85 L-FE &,
5 Bi16/118 DNA i Ehieh, o 16
121650 DNA 23 H S e,

—75, Vira Pap™kfae#:18%1c st U, PCR 3
L < ¥ in situ hybridization 51 & b 85 L 72K
BERSWRLE, Z0fER, PCRERX D 14
w162, 4 fhic18%, 1 G168 Kk O 18F vk i
&h, Vira Pap™Eiz B L €, PCR ERiIZ 3\~ T
BUWRHEEIE LN,

i, MBLDCEETHOIEMD > B 14
(mild dysplasia) £52b & DNA 23 H S i,

pNi:E

1245

#5 Vira Pap™@EBREAIIc s 2 BHRER

HPV DNA TYPE
histology case PCR in situ
hybridization
chr. cervicitis M. H 18 —
K.Y — —
T.H — —
Y.M — —
S. I - N.D.
A M - N.D.
H.S — N.D.
H.S — N.D.
K.N — N.D.
mild dysplasia M. K 18 18
T.S 18 —
N. Y — 52
T.T — —
severe dysplasia H.A 16 —
carcinoma in situ S.K 18 -
Y.K — —
M.O — —
invasive carcinoma A.O | 16 & 18 —
N.D. : not done
Z =
HPV B4« DNA 2¥, < h % T Southern

blot hybridization ¥, dot blot hybridization %,
in situ hybridization &7s &% AW TR St
Xleh, BT —-T WSO TAY b —TE
HAThZ LT, BOAHERELADOZHICE
FEoTuwik, Linl, EAs VBT r— 710
X % in situ hybridization 75 & D X 5 wIEHS
MWEC X 2EBREVHE IR LI X VK
JCRADBED LIV, Fi, SEBANMERLE
Vira Pap™Lic &, HPVREF DR 7 )V —= v 7
ZHBE LicF » P AR INY, BIFORKEE
WY BEILI oD B,

PCR 131985412 Saiki et al. iz X > THffk
REOHARZEICH LTfTbhicDd i v T
»5%, BifE PCR ki X 5 HPV DNA Bl
LT3, B E6, ETHRIEL HB T % primer 2°
Ay bh Tw 59909 4 [ fxh PCR & ©
primer & LT E7THIRZ, BEEBEF0:
2.7 integrate ST HD, Lib16H E7TER
EMGLEEF T H B EEFMRE (RB) #ET
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1246 PCR iz k 5 FEEMEBMAI T 5 HPV163!, 18% DNA &

L complex T 52 L THLHORHHEET
5,

T, PCREDCERIFIBEL T, %% DNA ©
extension IZEE L #1285\ > Klenow enzyme %
Wietedd, 1% A 742 LT enzyme Rz fol)
nER BT, KB LS Ky ERBREZEL
7z. LML, fEME: Tag DNA polymerase DB
FILL v, SR T TEERIAFELT, ThicX
“>C denature, anealing, extension D# YKL ©
BOGoEgE 3 h, RECARE EELLI L
HERE oo, ZoFERE, DNA amplification
system (Cetus #) X h#g8iEL, 7w -2 7L
X ABEBIKE TEHETOBE, H4RRHT
o HPV DNA ZWr» wBET, #¥kD hybridiza-
tion LB L €, W CRERVAEOh D X5
igotz,

DNA DO HRBEE > TX, Southern blot
hybridization # T & 1£0. 1copy/cell, dot blot
hybridization (Vira Pap™) & Tlcopy/cell H i
EEHERTRE & Wb T\ B, % 7, in situ hybridi-
zation HEICO\WCiE, AWA e — 712Xk h R
R ic b OEHL D 5 D, digoxigenin EZFH 7
v — 7% BicEE&lcopy/cell, *H EFHZDOBES
copy/cell, B4« D\ et F viBH S v — 7T
10~20copy/cell &, 7 r— 7ERECEZRYE
DHBIC I OTHOFRICE L QBRHERENED
5 X 5ok, ek L PCR & T, cycle
nEEEDRTZ L L oT2MED DNA I HiE
X h, BHRENTIIRIEL05copy/cell D#H AIFTEE
EINTRY, TxomHiFERTIL, 10-°pg DNA
DERERETH O,

X, FEHIREWCE TS HPV DNA o
He, BEEEBKCET S copy BB H R
BEisoTwicn, 4B PCREK X % HPV16
A, 187 DNA o H#ER T, severe dysplasia
T100%, CIS ©81.8%, invasive carcinoma T %
S ETLERETCOBERNER L, FEH
FEFRAE L HPV B & DBEMA X b 38 < /REE &
h, 4% PCR & HPV R ZREA~OIL A
BIhni,

F¥7, HPVfEig&H* v + Vira Pap™#: & D

BEmME43EI S

iz, PCRE:IC X b Vira Pap™ikieit 184
D5H 66 (168 141, 187 4 ], 16%, 18% 1
#Dw HPV DNA OfFEAZED bh, RERE
B\ T h Vira Pap™BEIiclBES & & BHER I huie,
—7j, Vira Pap™LEE#: < PCR B TH O
FEFD 5 B 5 FliDTix168, 18RS D 2 1
7 D6/11B O FEAED in situ hybridization ¥ X
DOTHER I, MO 1HIC DV TIR16TBEHEAE
FITHY, THEPCRELHIOTERI N
DNA WD ETELZ LA h, T ER
MR B St EREREE L bht,

IC, HPVREH L RE L OBEEYE 25 5 2
T, BEEFEER LS TERT ERICH LN RE
RDILNEEFNCF:IT 5 HPV B0 IR & ME
THbH, HPV DNADO K H K $0.6%2 5
BURMWI L HEBIWL I D TENAD NS, B
PCR %X DNA #3818 L TR T 5 70, FIE
e KEREEDIC 81T % contamination I 5
KT ERBERD D, BAXLOREKE LTdb
T DNA % &% s\ control o< b, Land %
KEREFAILRES, SRR LCTHRL TV 5,

SEOKRF T, ABFHRBIVETHOR
BHREREFLFIO 55 1 Hhic18% HPV 234
HXh, HPVRREFID 5> bREMR AR & o
REGIOFERED bhle, LT, ABFEHCRE
HOREMIZE TS HPV BEDF 4 etk &
Edbiz, “hb HPV BHESIC oW TORAEE
i LORIEKRNSHBRULE L Bbhi,

LAk, PCR 12 X 5 HPV16%, 18%I DNA D&
i, MEHRECEL, ERETOSBRENED
TEETHD, ARV —=v 7 &&¥Hi HPV
RGP B~DICH IR, £ LT, §8F
WIEGIB B, HPV & FEHRE L OB #E/S
B LT ELTHS,

ik, FH{OBEO—IIIEL2E B RERFARERY
RS CER, 190K BV THE L, £ LT, HPVS,
11, 16, 18% DNA i3, zur Hausen, Gissmann mi&=t,
52b &l DNA B HILKEERIR TEEDOHEIFEIC L b R
LT ktinte, ¥1, ABFRO—IMIT, LR
% (No. 01579833) D#EBIIC XD,
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