1. DNA
1.1 HeLa-DNA 4  HPV-18 108
DNA 0.613 my (100 ul TE buffer)
6.13 pglcell
1.2 Human DNA
108 DNA 0.428 my (100 ul TE buffer)
1.3 DNA 100
DNA DNA DNA
0.016 my  0.164 my 0.064 my

0.027 mg (100 ul TE buffer)

2, PCR
2.1 PCR 50

100 ul IXPCR buffer,
4 MMMyCL2, LI primers 25 pmole, 200 uM dNTPs, 1.25 unit
Taq polymerase DNA 1 ul 50 ul
IXPCR buffer, 4 nMMgCl2, LI primers 50 pmole, 200 uM
dNTPs, 2.5 unit Taq polymerase, 1 ul

100 1 PCR dénaturation 95 A

1, annealing 50 1, extention 72 A



3

2 complete extention 72 ' 10
40 | 50 1 100 1(" 5
50 1
2.2
DNA 35 40 purified plasmid HPV-16
lug, 1ng 1 pg LI primers
GE DNA 1 pg
PCR 40 (6
2.3 Tag  polymerase
§] 0.5, 1.25 2.5 unit
HeLa-DNA 1 ug HPV-18-DNA
LI primers Tagq polymerase
3 HPV-DNA B0 bp (7)
Taq polymerase 1.25
unit
2.4 , primers 2 g
J LI primers B-globin primers
10:1, 20:1, 40:1, 60:1, 1:1 ' Hela-DNA
1 ug 10:1
non specific band LI primers 50

pmole B-globin primers 5 pmole (  8)



] 1 PCR '}
50 1 100 1 & purified plasmid
HPV-16 1. 0x174 RF DNA/Haelll
$ 2: HelLa DNA
, 3: Human DNA , 4
7. purified plasmid HPV-16 1 ug, 5 8

purified plasmid HPV-16 100 ng, 6 9.
purified plasmid HPV-16 10 ng

36



] 6:

35cycles

450 bp—

« 3

LI primers

1

1 2 3
[

ao Cycles
45 6 1
bp
—1632
—504
—36
=
DNA 35 40

purified plasmid HPV-16 |f
4: purified plasmid HPV-16 1 ug,

2 5. purified plasmid HPV-16 1 ng,

purified plasmid HPV-16 1 pg

Hinfl

31

6
7. pBR322/
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« ujf Iflou PCR
Taq polymerase 2. 05 fl 3
125 4: 2.5 HeLa DNA 1 ug

LI primers 1: pBR322/Hinfl !



1

603

3

39

bp
bp
« ' L1
primers B-globin primers il HeLa DNA 1 ug
1. 0x174 RF DNA/Haelll , 2.
10:1, 3. 20:1, 04 40:1, N 5:o60:1,
6. 1.1 [ HeLa-DNA 7 Ll

primers
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2.5 " PR GE
2.5.1 purified plasmid HPV 5 types
HPV-6, HPV-11, HPV-16, HPV-18, HPV-33
1 ug primers 2 T type amplified
product 450  bp HPV-11 1 ug
(9 5) beta-globin product
268  bp HeLa-DNA  human DNA
LI primers amplify HPV-DNA 5 types B-globin
HPV-DNA ( 9) purified
plasmid 5 types 1ug, 1ng, 1pg,
100 fg PCR GE DNA
HPV-6, 16, 18, 33 1 pg HPV-11
DNA Ing ( 10)
2.5.2 HPV-DNA
PCR HPVDNA amplified
product purified plasmid HPV-16
human DNA 1 ug (78) 1 copy/cell 1 pg
viral DNA 1 ug cellular DNA (79) 11
1 pg PCR 1 copy/cell
HeLa cell line HPV-18 10
HeLa-DNA 1 ug 1 fg 1 ug human DNA
' PCR 10pg (12
DNA 1.1 (6.13 pg/cell)

20-50 copies
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' purified plasmid HPV-DNA 5 types (HPV-6,

11, 16, 18 33) ' ? LI primers B-globin

primers B-globin primers ?]f  DNA ) 1 ug

1. pBR322/Hinfl N 2.

HeLa DNA, A 3: human DNA A 4-8: purified
plasmid HPV-DNA type 6, 11, 16, 1 33
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10: « purified plasmid HV DNA 5 types
(HPV-6, 11, 16, 18, 33) ' PCR
1: 0x174 RF DNA/Haelll,
2-4: HPV-6  1ng, 1pg, 100 fg ,
5-7: HPV-Il  1ug, 1ng, 1pg ,
8-10: HPV-16 1 ng, 1pg, 100 fg ,
11-13: HPV-18 1 ng, 1 pg,100 fg ,
14-16: HPV-33 1 ng, 1 pg,100 fg
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9 10 1 1|2

— 450 bp
— 268 bp

11 « PCR  HPV-16
purified plasmid HPV-16 1 ug, 100 ug,
10 ng, 1ng, 100 pg, 10 pg, 1 pg, 100 fg, 10 fg

3-10 1 ug human  DNA
0x174 RF DNA/Haelll
, 2 11 (HeLa DNA)

12; (human DNA)
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1 2 3 4 5 6 78 9 10 1112

bp

603=

12: -« PCR HeLa DNA
HeLa BWAfl 1 ug, 100 ug, 10 ng, 1 ng,

100 pg, 10 pg, 1 pg, 100 fg, 10 fg 4-12
m 1 ug human DNA H
0x174 RF DNA/Haelll ,
2-3: (HeLa DNA)

(human DNA)



melting temperature (Tm)
} hybridization

4.1
G 0.25 pmole
purified plasmid HV

GP
(1
hybridizatio® 42

45

3, HPV-DNA g PCR GE
3.1 PCR 9
DNA 10, 5, 3, 11 11
10, 5,
31 ( BALY purified plasmid HPV-16
PCR ( 13B)
PCR
11
3.2 DNA H
63 100 63% 21
2% 14
HeLa-DNA human DNA
4, [H

hybridization
oligonucleotide
Tm 5-10 (80)
GP
0.5 pmole hybridization
5 types 1 ug { 3 42
(washing) 42 45
hybridization ~ HPV 5 types
GP 0.5 pmole
45
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13 DNA  « PCR
I fu DNA 11,3 151
10 1 "« 0x174 RF DNA/Haein
$ 2. (HeLa DNA),
3 (human DNA)
A 4-7: DNA 11,3 1
5 1 10 1
B: 4-6: DNA 3 1,5 1

10 1 1ug purified plasmid
HPV-16 DNA
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bp
=
603—
bp
14: 1 0x174 RF DNA/
Haelll, 2: (HeLa-DNA)L umA 7
(WBC) 3, 4, 6: ita #

h: ih
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48
6 11 16 18 33 DNpBR - +*

322

00000 00O0O

H 3?7
42
H 37
42
H 42
45
H 42
45
« GP (0.25 pinole 0.5
pmole) hybridization (H) washing
() . purified plasmid HPV-DNA
5 type « (HeLa-DNA), «
(human DNA, pBR322, DW) 1 ug d
1 3 CGP« 0.25 pmole
2 4.  CGP« 0.5 pmole

* 4 « « (HeLa DNA)
€« (human DNA)
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nonspecific reaction DH  DNA
4.2 H PCR amplified product
PCR amplified product HPV-16 2.5.2
DH 11 GP
| " 1pg HPV-16 0.1 pg (16
HeLa-DNA 10 pg 1 pg
(17 GE I DH
PCR 10
4.3 TS ,
' TS
0.5 pmole GP 18 TS-11
TS-33 hybridization 31 31
HPV type
TS-6 TS-18
TS-16 HPV-6 HPV-18
TS-6, TS-16 TS-18
5 pmole 19
DH TS 5
D. HPV-DNA Il DH
5.1 DNA
PCR GP DNA 1 ug
10 ug DNA 1 ug

DNA 10 ug



16:

50

GP  amplified purified plasmid
HPV-16 DNAW ? DH
1: 1Tug, 100 ng, 10 ng, 1 ng, 100 pg
2. 10 pg, 1pg, 100 fg, 10 fg, 1 fg
3 (HeLa DNA),
(human DNA, pBR322, DW)
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«

* @GP amplified HeLa DNA
1: 1ug, 100 ng, 10 ng, 1 ng, 100 fg
2. 10 pg, Ipg, 100 fg, 10 fg, 1 fg
3: (HeLa DNA),

(human DNA, pBR322, D)

51



611161833 + - pBROW 5)
322

am ' , IS
Yo 0.5 pmole  purified plasmid 5 types
T DH
10 TSI om H37 °c Vv 37 °c

2 TS33 "3 " 37 C
3 TS-6 " " 37 C
fl 4: TS-6 " " 42 °c
5. TS-16 " 42 " 42 C
fle TS-16 " 42 " 5 C
17 1518 4 " 5 C
§ TS18 " 4 " 55 °C
A9: TS-18 " 48 ! 52 C

(+  HeLa DNA, - Human DNA)
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6 11 16 18 33
cangiim | !
TS-18 4 4 5 pmole
5 types DH
31 C
2. TS-6 42
3. TS-16 37
4: TS-16 42
5. TS-16 42
6: TS-16 42
7. TS-18 42
8. TS-18 42
(+  HeLa DNA, - Human DNA)

+ - pBROV 53

322

TS-6, TS-16,
purified plasmid

31
45
45
45
50
53
45
50



5.2 Amplified DNA 1 PCR 7 1 Ug
100 GP 82
8% HPV-DNA
53 7 HV-type TS amplified DNA
PCR 1 ug type
type-16 30 (36.58%), type-18 12
(14.6%), type-33 3 (3.66%), type 16
18 5 (6.1%) type 6 11 32
3% type 6 20)
6. 7 amplified HPVDNA+ GE [DH
GE 6% D &% 6
19 GE 8
! type
1. Southern hybridization
11 GE
DH I HPV-DNA
Southern hybridization amplified DNA
GE transfer membrane hybridize GP
450 bp HPV-DNA
ethidium bromide GE
11 GE Southern
hybridization  GP 450 bp

21

54
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6: amplified DNA GE
[H

T5-6 TS-11 TS-16  TS-18 TS-16,18 TS-33 UNK* Total(%)

GEDHt 0 0 26 9 5 2 21 63
GEDHt 0 0 4 3 0 1 1 19
Total 0 0 30 12 5 3 32 82

w () (0) (3657) (146) (6.1) (3.66) (39) (100)

* UNK: unknown
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000O0O

0000O

000O0O
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56

HPV-6, 11, 16, 18, 33

+, -, pBR3Z, DW

specimen no.1-5

specimen no0.6-10

specimen no.11-15

specimen no.16-20

amplified product

iH & TS A DNA

HeLa-DNA

purified plasmid HPVDNA 5 type
human DNA, pBR322
20 , B. GP, ¢. TS-6, D. TS-11, E.

TS-16, F. TS-18 G. TS-33
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9 10 11 12 13 14

bp
o
603—
— 450" bp
5i1- —268 bp
21 amplified  product Southern
hybridization 11 GE-/DH+
A amplified product GE 1: 0x174
RF DNA/Haein, 2: HelLa DNA 3:
human DNA 4-14: 1-11,

B. Southern hybridization A. GP
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