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in situ hybridization
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42% EBV
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  EBV EBNA-2, 3A, 3B, 3C 

A ( 1 ) B ( 2 )
.19,20) A ,

B B

.21-24) B
LMP-1

,
.25-27) 3' 30 bp 

C 10 .

.28-30)

EBV
EBV ,

LMP-1 30 bp 
.

  1999 3 5
30 60

169 .

152 , atypical squamous 
cells of uncertain significance(ASCUS) 12 ,

(low grade squamous intraepithelial 
lesion, LSIL) 3 (high 
grade intraepithelial lesion, HSIL) 2 . 1994

1998

32 , 9 ,
37 , 7 ,

7 ,
12 .   

  1) 

  EBNA-1 EBV A LMP-1 
B95-8 

, EBV B Jijoye 
, LMP-1 SNU-99 

. RPMI- 
1640 10% FBS(fetal bovine serum)
100U . 3 4
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DNA 5×105cells/ml
.

  2) DNA 

10 2 1.5 
ml eppendorf tube

xylene 1 ml 5 12,000
rpm 7 . 2

1 ml 5
7 3

.
  High Pure PCR Template Preparation Kit(Boehringer 
Mannheim Co. Mannheim, Germany)
DNA . Kit

lysis buffer 200 proteinase K 
40 55 24 .
Binding buffer 200 72 10

isopropanol 100
Kit filter tube 8,000rpm 1

. Washing buffer 500
8,000rpm

10 13,000rpm . 2
. DNA 72 elution 

buffer 200 8,000rpm
10 13,000rpm .

PBS(pH 7.4)
12,000rpm , lysis 

buffer(TE buffer, 0.1% SDS) proteinase K
55 24 100 ,

.
DNA 

PBS(pH 7.4) 200 binding buffer 200
proteinase K 40 72 10

, High Pure PCR Template Preparation 
Kit(Boehringer Mannheim Co. Mannheim, Germany)

DNA . DNA
-20

.

  3) EBV

  EBV EBV (EBNA-1)

. .

  Forward : 5' TGATAACCATGGACGAGGAC 3' 
  Reverse : 5' CTTCAAGTTGCATTGGC TGC 3'

2 mM dNTP, 10×PCR ,
1.0mM MgCl2, Taq polymerase(Bioline Co. Reno, 
Nevada, USA) 1 unit, 10 M , template DNA 
200 500ng 25

. 95 7 , 94 1 ,
58 40 , 72 40 , 35
72 7 . EBV 
B95-8 .
138bp , 2% agarose gel
ethidium bromide UV-transilluminator

, .

  4) EBNA-3C

  EBNA-3C 
.

  Forward : 5' GAGAAGGGGAGCGTGTGTTGT 3' 
  Reverse : 5' GCTCGTTTTTGACGTCGGC 3'
  Nested PCR primer
  Forward : 5' TCATAGAGGTGATTGATGTT 3'
  Reverse : 5' ATGTTTCCGATGTGGCTTAT 3'

  EBV A B95-8 
B Jijoye 

. EBNA-1 

.
A 153bp, B 246bp ,

2 A 75bp, B
168bp . 1

2 .
94 1 , 55 40 , 72 40 35

.
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  5) LMP-1 

  (1) LMP-1 : LMP-1 
.

  LMP-1 primer
  Forward : 5' GGCCCACATGACCCGCTGC 3'
  Reverse : 5' TGATTAGCTAAGGCATTCCCA 3'
  Nested PCR primer
  Forward : 5' AGCGACTCTGCTGGAAATGAT 3'
  Reverse : 5' AGCCTATGACATGGTAATGC 3'

  LMP-1 30bp SNU-99 

B95-8 .
EBNA-1 

1
2 . 2

237bp 267bp
. 94 1 , 56 40 , 7

2 40 35 .

  (2) LMP-1 30bp Southern blot
  LMP-1 

probe 
probe Southern blot

LMP-1 30bp .
Southern blot ECL 3'-oligolabelling and detection 
system(Amersham Pharmacia Biotech Co. Burkingha-
mshire, England)

. agarose gel (Nylon 
membrane, Boehringer Mannheim Co. Mannheim, 
Germany) 12 capillary transfer ,
6×SSC 5 30 . 8
0 1 , prehybridization 

42 2 .
Prehybridization 5-10ng probe 42

15 . Probe LMP-1 30bp 
5‘-TCATGATTCCGG-

CCAGGCGGCGGT-3' LMP-1 
5‘-TTAGTGATAGTAGCTTAGCTGAACT-3'

. 5×SSC/0.1% SDS 5 ,
1×SSC/0.1% SDS 50 15 , 0.15M 
NaCl 0.1M Tris base 1(pH 7.5)

1 . 1 20
liquid block 1 ,
1 1 . Horseradish peroxidase

0.4M NaCl 0.1M Tris base 2
(pH 7.5) 1:1000 1

. 2 5 4 1
2 , 1 .

Saran wrap
.    

  6) 

EBV 
LMP-1 30 bp chi-square test

.   

  EBNA-1 
EBV 169

152 78 (51.3%)
ASCUS, LSIL HSIL 17

7 (41.2%) .
12 2 , 32

20 , 9 6 ,
37 18 , -

14 8 (Table 1, Fig. 1).

164 80 (48.8%) EBV ,
ASCUS 49
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Categories
No. of
cases

No. of
EBNA-1

EBV type

positive cases type A type B

Within
  normal limit

152 78 71 7

Cervicitis 12 2 2

ASCUS 12 5 4 1

LSIL 3 1 1

HSIL 2 1 1

CIS§ 32 20 20

Microinvasive 
  SCC

9 6 6

Invasive SCC 37 18 18

Adenocarcinoma/
  adenosquamous 
  carcinoma

14 8 8

Atypical squamous cell of uncertain significance, Low 
grade squamous intraepithelial lesions, High grade squamous
intraepithelial lesions, §Carcinoma in situ, Squamous cell 
carcinoma.

27 (55.1%) 60 32 (53.3%)
EBV .

   

ASCUS EBNA-1 85 77

 Categories

No. of
EBNA-1

LMP-1 30bp deletion
Non-

positive 
cases  

Deletion deletion Mixed ND¶

 Within
   normal limit

78 10 65 3

 Cervicitis  2  1 1

 ASCUS  5  5

 LSIL  1  1

 HSIL  1  1
 CIS§ 20 16  1 3

 Microinvasive 
   SCC

 6  5  1

 Invasive SCC 18 14  2 2

Adenocarcinoma/
  adenosquamous
  carcinoma

 8  5  3

Atypical squamous cell of uncertain significance, Low 
grade squamous intraepithelial lesions, High grade squamous
intraepithelial lesions, §Carcinoma in situ,  Squamous cell 
carcinoma, ¶Not done

(90.6%) A , 8 (9.4%) B ,
,

A (Table 1, Fig. 2).

79
ASCUS 5 LMP-1 30bp 14 (16.7%) ,

19 16 (84.2%)
30 24 (80%)

(p<0.05). (Table 2, Fig. 
3)

  EBV
.

B
10
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.
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EBV A LMP-1 
30bp 
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