HPV
HPV genus papillomavirus family papovaviridae
72 capsomers icosahedral
(nonenveloped icosahedral capsid)
55 tm (14) DNA
(closed circular double stranded DNA) 7.9

DNA 5.2 X 106 dalton (15)

sedimentation coefficient 296-300 , Buoyant

density 1.34 g/ml 0.4%
formalin -~ 4 12 (16)
2
54,000 dalton (17) ' ' (major capsid protein)
76,000 dalton (minor capsid

protein) (18)

HPV  type
(genotyping)
(serotyping) HPV
(19,20)



Crawford 19%5  (21) P HWV
papillomavirus T species '
(polynucleotide sequence)
DNA hybridization
restriction endonuclease enzyme group, sub-
group, type sub-type

Group: hybridization T %
16 groups  group A-P

Sub-group: hybridization
1-30% sub-group group B, D E
Type: hybridization 50%

65 types (10)

Sub-type : restriction endonuclease
clevage site
HPV-DNA
HV I . .1982
plasmid (cloning)
0 (base sequencing) HPV-1, 5, 6, 8, 11, 16,

18, 31, 33, 52 (22,23)
(genetic organization) HPV

(nucleotide sequence)
bovine papillomavirus-1 (BPV-1) (24) BPV-1
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prototype *  papilloma-

viruses DNA sequence, RNA mapping functional
analysis in vitro transformation assay
papillomavirus 3 functional regions (1
1)
1. Early (E) region E1-E7
4 cellular transformation, episomal replication
transcriptional control
2. Upstream regulatory region (URR) Long control
region (LCR) ' 7} & L-ORF  (open reading frame)
5’ E-ORF replication
3. Late (L) region LI ORF major capsid

protein L2 ORF minor capsid protein

El LI ORF
(highly conserved) (25) )
(cross hybridization)

HPV
HPV
BPV-1
bovine fibroblast
( 1) HPV
HPV HPV-DNA

p keratino-
cyte (28) HPV basal cell
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fi 1: function *  papilomavirus open-reading frame
(ORF) (27)

ORF function

El  plasmid replication

E2  regulation of transcription

E3 !

E4  coding for late cytoplasmic protein
E5  transformation by BPV-1

E6  transformation by HPV-16, 18

E/ transformation by HPV-16, 18

E8

L1 coding for major capsid protein

L2 coding for minor capsid protein



(latency period)

extrachromosomal plasmid episome
(proliferation and differen-
tiation) HPV-DNA )
HPV-DNA HPV
HPV-1 virions (DNA) ) plantar wart, skin
wart, genital condylomas HPV-DNA extrachromosomal
plasmid (29) (malignant cells
carcinomas) ) HPV-DNA (integrated)
cellular genome viral DNA extra-
chromosomal DNA (30)
HPV
| (direct skin
contact), (indirect skin contact)

, (sexual intercourse)
autoinoculation

HPV

(immunosuppression)

3-18 4-6
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(31) ‘ ! C (wart)

L (Non-genital: skin)
cutaneotropic HV HPV-1, 2, 3, 4, 5, 7,8, 9, 10,
12, 14, 15, 17, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 34,
36, 37, 38, 41, 46, 47, 48, 49, 50, 57, 60 '
epidemodysp lasia verruciformis (EV) [EV:
2 autosomal recessive
X-linked EV T-cell HPV
(multiple infection)]

2, (raucous membrane) HPV

2.1 Genital mucosotropic HV HPV-6, 11, 16, 18,
30, 31, 33, 34, 35 39, 40, 42, 43, 44, 45 51, 52, 53, 54, 55,
56, 57, 58, 59

2.2 Oral mucosotropic HV HPV-13, 32, 30, 57

(cutaneous mucosal  squamous
epithelium) ’ (induce
epithelial cell proliferation) (wart)

(benign  tumor)
(malignant tumor)
2 HPV types



2. HPV types

Group [-Skin
1, 4

2, 26, 28, 29
3, 10, 27

!

croup |I-Epidermodysplasia verruciformis

5 8

9, 12, 14, 15, 17, 19-25, 36, 46-50

Group IlI-Mucosa
6, 11, 34, 39, 41-44, 51-55

13, 32

16, 18

30, 31, 33, 35, 45, 36

11

Plantar warts (benign)
Common warts (benign)
Flat warts (benign)
Butcher’s warts (benign)

Macular lesions
(frequently malignant)
Macular or flat lesions

(benign-rarely malignant)

Condyloma/CIN*

(rarely malignant)

Focal epithelial
hyperplasia (benign)
Condyloma/CIN
(frequently malignant)
Bowenoid papulosis(?)
Condyloma/CIN
(occasionally malignant)

* CIN: Cervical Intraepithelial Neoplasia

Pfister, H. 1984 (34)
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PV types
HpV 2 (32,33)

1. Low risk group HPV types
HPV-6, HPV-11

2. High risk group HPV types
0 HPV-16,

18, 31, 33, 35, 39, 45, 51, 52, 56
HPV

HPV
} condyloma acuminata

nucleic acid hybridization
HPV-6 11 (35,36) }
Vv 10% HPV
flat wart noncondyloma cervical wart

colposcope
dysplasia CIN invasive carcinoma (11)

HPV type
HPV-DNA 0 W% (4,

37,38) HPV-16 18 70-95% (30,39,40)

E6 E7

HPV-16 18 E6, E7 protein
! dysplasia (41) HPV-DNA

(expression)
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E7 oncoprotein

(42,43) E6  protein primary
human cells squamous  epithelial  cell
(immortalization) (44,45) E6 E7

(46) E6 protein

HPV-16 18 cellular tumor suppressor
protein  p53 P53 (47) P53
cellular DNA replication transformation (48)
HPV-DNA EG E7

E-region transcriptional regulation E2
cellular oncogene myc gene

myc protein (49)

HV v
cellular immunity immunity type
specific ‘

Humoral immunity undisrupted HPV  virion
(HPV-1, 5, 6, 6b, 8, 11) pooled skin wart biopsies target
(50,51) HPV infection (

1:200) immune

electron microscopy (52), monoclonal antibodies (53), agar gel
diffusion  (54),  complement fixation (51), radioimmunoassay
(RIA) (50), enzyme-linked immunosorbent assay (ELISA) (55),
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heamagglutination inhibition (56) humoral
immunity

Cell-mediated immmunitv HPV

HPV type specific structural, nonstructural
protein recognized cellular immune response
fl.H.1987 Campion (57) macrophage (langerhan cells)
squamous epithelium " mucosotropic HPV infection

HPV
3
L. Histologic examination (5,58) koilo-
cyte (squamous cell nucleus
chromatin nucleus
cytoplasm nucleus )
HPV

2. Direct virus detection (6,7)

3. Direct antigen detection (59)
, ELISA,  immunofluorescence assay
(IFA) staining by monoclonal antibody
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type ,
A
, koilocyte
molecular
biology hybridization ( 3)
, Hybridization
DNA
membrane membrane DNA
DNA (probe)
DNA membrane  probe 2

hybridization
hybridization (autoradiograph) substrate
(enzymatic reaction)

Southern hybridization Southern blot DNA Dblot

" Southern . .1975 (60)
type HV viral genome DNA
restriction endonuclease enzyme
Pstl BamH| gel electrophoresis (GE)
gel membrane | DNA gel membrane

hybridization
! type sub-type

| ( 106 )



3. HPV-DNA
Southern blot " D\A 1
106

Dot blot Southern

blot

background !

Filter in situ 104 viral " high grade lesion
hybridization  genome
Tissue in situ 20-50 filter in situ
hybridization  viral genome hybridization

PCR Lviral
genome

16
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Dot slot hybridization (DH)(61) DNA
membrane DNA DNA
membrane hybri-blot  manifold
1 dot slot
DNA dot blot slot blot
DNA  membrane DNA
DNA  {  membrane 80

hybridization
Southern hybridization

dot (intensity)

Filter in situ In situ hybridization (61,62)
in situ hybridization
denature
probe label filter
in situ hybridization filter
denature
(paraffin embedded tissue)

probe
DNA

Polymerase chain reaction (PCR) (63,64)
molecular biology
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DNA RNA
1
primer probe
2
1. (gene amplification)
primer DNA

, ONTP polymerase enzyme

( 2)
2. PCR product
! probe DNA
(radioactive
compound) (non radioactive compound)
autoradiograph fluorograph

mm-—— (65)



a+b

a+ b

a+ b

0tGBSH

Ofie
O0OS~A"SO
oeaa

c-Cr

At least 10

Cycle 0

|>vm

Cycle

-CCE2E=X5~0
csa-

13-0

Cycle 2
-CKTSdSO

zs- dagafro

K
30

“C3573250

Cycle 3

r-0

S0

10

Cycles <-25

' - fold increase

2

Unamplilied DNA

Denature and anneal primers

Primer extension
Denature and 2nneal primers

Primer extension

Denature and anneal primers

V ------ * Short Product”

Primer extension

----- “Long Product”

DNA

polymerase chain reaction (PCR)

19
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