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Detection of Epstein—Barr virus in the inflammatory and neoplastic
uterine cervical lesions

Hye Jin Jeong, M.D., Eung Seok Lee, M.D., Zhen Hua Lin, M.D., Seol-Hee Park, M.D,
In Sun Kim, M.D., and Jae-Sung Kang, M.D.!

Department of Pathology, Obstetrics and Gynecology', College of Medicine, Korea University, Seoul, Korea

The prevalence of Epstein—Barr virus(EBV) in the uterine cervix was investigated to define the possible
etiologic role in cervical carcinogenesis. The viral genotyping and LMP-1 30bp deletion were also studied. The
materials included 169 uterine cervical swabs(152 within normal limits, 12 atypical squamous cells of uncertain
significance, 3 low grade intraepithelial lesions, and, 2 high grade squamous intraepithelial lesion) and 104
uterine cervical tissues obtained from hysterectomy specimens{32 carcinoma in situ, 9 microinvasive squamous
cell carcinomas, 37 invasive squamous cell carcinomas, 7 adenocarcinomas, 7 adenosguamous carcinomas,
and 12 cervicitis). EBV detected by PCR for EBNA-1 was positive in 52(56.5%) of 92 invasive and noninvasive
cervical carcinomas, and 80(48.8%) of 164 inflammatory or normal cervices. The viruses detected in carcinomas
were all type A, and LMP-1 30bp deletion form was more frequent in premalignant and malignant cervical
lesions than in nonneoplastic cervices. From the above results, it may be concluded that EBV is one of
common viruses detected in uterine cervix of Korean women, and type A virus and LMP-1 30bp deletion form
may have a role in cervical carcinogenesis.

Key words: Epstein—-Barr virus, Uterine cervix, Genotype, LMP-1
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wlo] @] 2~(human papillomavirus, HPV)$} #-#Ho] 9l&=
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g AR Am MEel ool Sle A9l 18%el
A EBV7} % %E Artm B sl e, Landers 57
& FFF AN in situ hybridization & 9|
ko] g7 Rabsl U ERCIN) 29} 39] 8%t W&
A dEe) 4%l A EBVIE AEHAES B skl
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Fuct 2 Row FAA o Bxe) WHA
we} Zpol 7k Aek Y BRZ o] Bdsle] LA
LMP-12 Al Fubo] 928k Gl AlxEe] T4&

383, AZAEES ddAsE sler ZeA 9
o o] frabe] 3 2AelA 30 bp Ae] UE
Ag cTaRele 107 obnlite] maes o
of AL njelFe vEsFot s27 YxF
ol A o ol L J e UME}—E— Abdel B3
o] glovt ofd =ghe) ofx7} Ak

AREe AgAR-el 454 bﬂbﬂﬂ} A 74 -kl
M EBV7} #ejstizA g dolr g AlEAS AR

7 AR Qe AFAY 220l EBVE AFW T,
429 vlolei=e) §8 AALSE LMP-1 30 bp A<
AAE Aea
APHZ L
1. M=

e

Hojo] 43l AA|7) 1524, atypical squamous
cells of uncertain significance(ASCUS) 128, A|5F
PHA I M Z W HH(low grade squamous intraepithelial

lesion, LSIL) 3¢ 2 w53 AT A £ B (high
grade intraepithelial lesion, HSIL) 2#| §{v}. Hgl 1994

o 4] 199813 Abolo] 2 ASHH Flge] st e}
A wol 2749 o gol W AEAY A4 F W
sl g 326, vAl D8
4 ARATLE 376, HE 78, A
A% AFogo sgom, 4 o9y ABoR
8 AFR¥Y AR TP

4 BHALLE 94

EEPES!

2 ofN Y o
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EBNA-1 233§ 2o4ue3} EBV A3 2 LMP-1
ZT O 2 BI5-8 MEFE AL
3t oFA R 22 Jijoye Al
A xR o E SNU-99
AEFE AU o]E AEF9 g2 RPMI-
1640 A}-839 7 10% FBS(fetal bovine serum)$}b
100U FAAE Hristdt WA= 3~4dviry 2



o}5 31 DNA %2 98] 5x10°cells/mle] AT E

ey B5& 7247 10md 2228 dukd 315
ml eppendorf whes] § & & AR E ARG 9
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High Pure PCR Template Preparation Kit(Boehringer
Mannheim Co. Mannheim, Germany)¢] 3}Ao)| uwlg}
DNAE FZ&stalth behs] aokahd Kinlel Eo13l
+ lysis buffer 200 y{& Al 8o A7}t proteinase K
W0 pE e T SSTAlA 24x7E wgAATH
Binding buffer 200 ({& A 7}&}o] 72Tl A 1087 v
S A7l & isopropanol 100 W& H7}sln 1 22
Kittlol] So]9le filter tubed] %7 8,000rpmai] A]
7t YA B2 slglcl. Washing buffer 500 pb8 ¥ & 3
thAl 8,000rpmoll A A E 22 sh=d] o] u) vwiA
1027+S 13,000pmo.2 A &5t 9l o] A4S 23

HkEEL itk DNAYE 72TCoA] mlg] dH9E-E elution
buffer 200 W5 2 7}5Fe] 8,000rpm o2 A B2l sl
ahA] Bk 1022 13,000rpmofl A A] 83} S] T

HEWHow A& A&z PBS(pH 7.4)7F ‘:OiML
Al el 2T 12,000pmol A A4l E2] F, lysis
buffer(TE buffer, 0.1% SDS)$} proteinase K2 2 7}-5}
55Co| A 24417 )8 oS [00TNA £ &, =
A oo woit)

Wla HE TS DNA 25¢ g4 Ralste]

Aol PBS(pH 7.4) 200 ui s} bindmg buffer 200 ;¢
I T2TCOA 10+
wk2-A1 71 F, High Pure PCR Template Preparation

- H m1

% 7F3b a1 proteinase K 40 (&

ri mlm rlo

Kit(Boehringer Mannheim Co. Mannheim, Germany)2]
#74o) Wl DNAS F26190). 5% DNAE 232
FEAZ FEZ ZA0] 20T wasATI} A
gariet.
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3) EBV] 7

o

: 5" TGATAACCATGGACGAGGAC ¥
Reverse : 5' CTTCAAGTTGCATTGGC TGC 3'

Z8 g Al uke2 2mM dNTP, 10XPCR g3l
1.0mM MgCl,, Taq polymerase(Bioline Co. Reno,
Nevada, USA) 1 unit, 10M A]A|, template DNA
200~500ng s Z}zt 7hsto] FHF whg-Ho] 25 wrt o

A stk WS 270 95TellA 7, 94T A 1,
S8CO| A 40, T2CON A 402, 358 WEF F ThA
72°Col A 7~1+J Al skGith. EBV 44 rﬂzi—t—
B9S-8 AZFE Ab&sith FTEAHE

138bpo] ™, 2% gelol Al A7) AEs
ethidium bromide® & M3}o] UV-transilluminatorol]

geig #, Fehzols AR Bt

Ff
ru{n

2 K ore

agarosc

4) EBNA-3Col| o3t §3 w7

EBNAC 2@ E 288 A8 A2a: o
=3 2

Forward : 5 GAGAAGGGGAGCGTGTGTTGT 3

Reverse : 5 GCTCGTTTTTGACGTCGGC 3

Nested PCR primer

Forward : ' TCATAGAGGTGATTGATGTT 3’

Reverse : 5' ATGTTTCCGATGTGGCTTAT 3'

EBV AY Oﬂ g3l A xEE BIS-8 M EFE A}
&3t B tid & dix e Jijoye AXEFE A}
%s}w %;Eiﬁiﬂ‘i%ﬂ g e EBNA-1 A
SAE AT wSoln FAF 2N AW
o FHEAAANEE A ANMA FEa LA
2o A= Adlo] 153bp, BE o] 246bpol| A ol ¢,

27 v%‘ﬁ&?ﬂéﬂﬁ—%ﬁl*t— Aglo] 75bp, BEol

5l ol SE A gre
Agge 23 %‘%&i AN S Agshelch g
2 94T 15, 55Tl A 40, 72T A 40%27F 35
8] A steict.
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5) LMP-1 A& Bigt

M
1%

(1) LMP-19] T3 S asamn

g LMP-1 5§
oA AFER AlAlE o

3} 2o,

o o]o

LMP-1 primer

5" GGCCCACATGACCCGCTGC 3
Reverse : 5' TGATTAGCTAAGGCATTCCCA 3
Nested PCR primer

5" AGCGACTCTGCTGGAAATGAT 3'
5" AGCCTATGACATGGTAATGC 3'

Forward :

Forward :

Reverse :

-‘0} 224 vbg-o| A gletitt. 2
& 237bpoll A Q1= T ¥ A
oAk WSS 94T 17, 5
2T A 4027F 358 A &stgTh

N g o fo o
o ol ‘ﬁ HU

(2) LMP-1 30bp
LMP-1 A3 2 A}&-aho]
g A2e BUF F 2

A<=l 3l Southern blot
A& =g AAs
F-9loll tigk probe ¥ &
22]o] tfhal probeE o]-&3}o] Southern blotS A] &+
o2 LMP-1 30bp 44 22 g3l dr]).
Southern blot2 ECL 3'-oligolabelling and detection

[e]
S on =

bo r»

system(Amersham Pharmacia Biotech Co. Burkingha-
mshire, England)& ©]-§3te] A AREHRol wat
AlgstAnt. A7
membrane,
Germany)ol| 12A] 7ko] capillary transferA] 71 &, 2-&
6%SSCo]| 58 %0l GrylE &F 3087 AxAAC). 8
0CIA 1A 7F 29t 23 &, prehybridization 93 <4
of W& ©Ia 42TellA 2A12F Fb A EICH
Prehybridization £+5=<o]] 5-10ng2] probeE Wil 42C
oA 15A17F ¥H&A]Z Tl Probe A4S LMP-1 30bp
Aol e FHo dFg A& 5-TCATGATTCCGG-
CCAGGCGGCGGT-3'0] LMP-1 B F9]o] thgt A
2 5“TTAGTGATAGTAGCTTAGCTGAACT-3'2 Al&
33Tk 5XSSC/0.1% SDSZ. 420 A
1XSSC/0.1% SDSZ 50ToA 1583 F 9, 0.15M
NaCl#} 0.1M Tris base2 74 % 4= I(pH 7.5)=

3% 38l agarose gel& H(Nylon

Boehringer Mannheim Co. Mannheim,

AeolA] 187 SAGAT. Az 2ol 1o 208
3] 4 & liquid blockS ¥ i1 Aol 1A b5 & &,
A= 12 187 489 ). Horseradish peroxidase
= 0.4M NaCl 2 0.1M Tris base2 o] F o] &= 2
(pH 7.5)91 A 1:10000.2 3] A 5to] 14]7F £k WA

Ach. 93 2% 584 48 FA F 2E Aok 13}

o =
28 22 For 42 &, 12 s @b Th #
& S 3L o

A & JdE5 S

S Saran wrapQ ®2 A FIAE
RSN

o Asglth

6) BATH 1A

Z Aolel EBV #ZE wEst §% 9

LMP-1 30 bp A$¥ WEe] Alo]i= chi-square test®
& =}

1. EBNA-1E 0|&8t EBV H&

EBNA-1 A|gtAl&

EBV ¥4 &2 |53

F AZEHH ool gl

1r X o

15219 78¥)(51.3%)¢} Ay
A Fo o)AS Hwl ASCUS, LSIL 2 HSIL 174 &
7 (41.2%)001 4] wioly 27t HAEHAh gekd 9
ZAME dFHE 129 F 24, s 324
% 204, 9] A &4F 9 F odl, A&
Al HAAMEGF 378 F 189, AdE} AHH A E-
&5 148 F 8al|ol A Aol tK(Table 1, Fig. 1).
b A A EAARE 22 A ARA] AL e] o] 4ol ]l
Al 1643 = 80(48.8%)o A1 EBVI} Aol L,
AEol o]l SUAW ASCUSSH Ao F¢ 499

A A&A AF AxE

M12345¢6728 8101112131

Fig. 1. Analysis of EBV using EBNA-1 primer

Lane 1 - 8 : Cervical carcinoma, Lane 9 - 15 : Normal cervix,
Lane C : B95-8 (EBV control), M : 50bp marker



Table 1. Detection and typing of EBV
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Table 2. Analysis of LMP-1 30bp deletion

No. of No. of EBV typ
0. 0 €
Categories EBNA-1
cases . —
positive cases type A type B
Within

o 152 78 71 7
normal limit
Cervicitis 12 2 2 —
ASCUS® 12 5 4 1
LSILT 3 1 1 —
HSILT 2 1 1 -
cIs® 32 20 20
Migcroinvasive
; 9 6 6 —
SCC
Invasive SCC" 37 18 18 —
Adenocarcinoma/
adenosquamous 14 8 8 -
carcinoma

* Atypical squamous cell of uncertain significance, T Low
grade squamous intraepithelial lesions, T High grade squamous
intraepithelial lesions, § Carcinoma in situ, | Squamous cell

carcinoma.

M12345¢67891011121314A B

Fig. 2. EBV typing using EBNA-3C primer
Lane 1 - 8 : Normal cervix, Lane 9 — 14 : Cervical carcinoma,
Lane 3, 4, 8 : EBV type B, Lane A : Type A control (B95-8),

Lane B : Type B control (Jijoye), M : 50bp marker

o)

Z 274 (55.1%)9F AE&A o4 F

ot 08 = 324 (53.3%)
o4 EBV7} AEHo| 7

kel zFol 7} gl
2. EBNA-3CZ 0|23t EBV 93 2=

AE HARY 22744 A HAEQ o]Ateo] QI
g9} ASCUS & EBNA-10] Aol wd 854 & 774

No. of LMP-1 30bp deletion
X EBNA-1 Non-
Categories
positive . ) . .
Deletion deletion Mixed ND
_ cases
Within
L 78 10 65 3 -
normal limit
Cervicitis 2 1 — - 1
ASCUS” 5 — 5 - —
LSILT 1 - 1 - -
HSILT 1 - 1 - -
CIs?® 20 16 1 - 3
Microinvasive
. 6 5 1 - -
SCC
Invasive SCC" 18 14 2 — 2
Adenocarcinoma/
adenosquamous 8 5 3 - -

carcinoma

* Atypical squamous cell of uncertain significance, 1 Low
grade squamous intraepithelial lesions, T High grade squamous

intraepithelial lesions, § Carcinoma in situ, |l Squamous cell

carcinoma, Y Not done

90.6%)7} Adol3lu 834]94% 7} BEold wtd

( , (9:4%) ,

Aew ¥ 15T *&-"M 3 Ay o E 2 o2g
)=]

AZ o —,TQ OiE}(Table 1, Fig. 2).
3. LMP-1 30bp Z&gol Cist 2ot

AL of4tel fAd d F AT b 798 9
ASCUS 54| = LMP-1 30bpZ <82 148(16.7%) 1L,
Aoy T 199 F 16w (842%)F FaA EY
308 F 243(80%)7F ALY slFEbe] B) kA
wrdol Hs) ofojolAl A FgolYt HAEAA EF

ol /] A& o] Wol AZE Y rhp<0.05). (Table 2, Fig.
3)
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Fig. 3. LMP-1 30bp deletion study

A : PCR using LMP-1 primer, B : Southern blot using LMP-1
conserved probe for both forms, C : Southern blot using
LMP-1 probe for deletion site.

Lane 2, 4, 5, 12 : Non-deletion type, Lane 1, 7-11, 13 :
Deletion type, Lane 3, 6 : Mixed type,

Lane ND : Non-deletion type control, B95-8, Lane D :
Deletion type control, SNU99, Lane N : Negative control, Lane

M : 50bp marker
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