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= Abstract =

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 Gynecologyl, 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.
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High Pure PCR Template Preparation Kit(Boehringer
Mannheim Co. Mannheim, Germany)®] I}4ol| oz}
DNAE FZ38tth tds] aofstd Kitel &
= lysis buffer 200 W& Al 5ol 7}l proteinase K
Ous ¥ e 55CeA 2443 HP—"‘AWEP
Binding buffer 200 /4= 7}l 72Tl A 102
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Kit ol E°]3l+= filter tubeol] 7] 8,000rpmoi| A 1
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EBVS] EA15 F<2lst7] 913 EBV 3 (EBNA-1)
o] 3k A= AlLEle] =T aLAYNL LS A3
st Th AR o] AV Ee v 2T

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

FFaLAYr3S 2mM dNTP, 10xPCR $H591,
1.0mM MgCl,, Tag polymerase(Bioline Co. Reno,
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Forward : 5 GAGAAGGGGAGCGTGTGTTGT 3
Reverse : 5 GCTCGTTTTTGACGTCGGC 3
Nested PCR primer

Forward : 5 TCATAGAGGTGATTGATGTT 3
Reverse : 5 ATGTTTCCGATGTGGCTTAT 3
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(1) LMP-19] th3t SFaLAHvrs : LMP-1 £
BAaAME ol AME3E AEA = o 2T

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 2+
*114 =1 /\F‘lo}%b. Hl étﬁéﬂl gk g o
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A=At ¥ HAToA 17, 56TCollA] 40%, 7

Coll A 40%3} 353] Al&)3td Tt

SEoels rlr
rO ofl ﬁ, H'U

(2) LMP-1 30bp Z<=ol i3+ Southern blot
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of whe ©Ia 42ToA 2A3F FeF WA S AT
Prehybridization $+% <ol 5-10nge] probeE Y1 42T
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CCAGGCGGCGGT-3°|™H LMP-1 ®& 9]0 tfgt A
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&}tk 5xSSC/0.1% SDSE A2 5% F9F & W,
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NaClZ} 0.IM Tris baseZ TA4H 45 A 1(pH 7.5
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LMP-1 30 bp 2<3 Hlx=9] 2o]= chi-square test2
AssAh
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1. EBNA-12 0|88t EBV ZHZ&

= xﬂEi 2 01*001 A= 15224]52 78%|(51.3%0) 2} 7]
A3Eo] o]A4S HHW ASCUS, LSIL 2 HSIL 178 =
] mlolgi 27} HEH UG Fepd Ewf
2A = dSBW 128 F 20, LT 327
= 208, vlA AEA BE AXSF o8 F 68, A&
A ARAELFE 378 = 188, ALE3} AHH A -
AF 1449 F sdlNA Yol tH(Table 1, Fig. 1).
weba] A EZRQARY 22 AARA A A2 o) o] §l
A" 1648 = 802 (48.8%)°l A EBV7} Aol
HliOl*c}Ol AR ASCUSet gIju] FF 493

M1 23486878 5101112131448C

- 138bp

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
o.
Categories EBNA-1 type
positive cases type A type B
Within
- 152 78 71 7

normal limit
Cearvicitis 12 2 2 -
ASCUS’ 12 5 4 1
LsiL' 3 1 1 -
HsILY 2 1 1 -
cs R 20 20
Microinvasive

scc! 9 6 6 -
Invasive SCC' 37 18 18 -
Adenocarcinoma/

adenosquamous 14 8 8 —

carcinoma

* Atypical squamous cell of uncertain significance, ¥ Low
grade squamous intraepithelia lesions, ¥ High grade squamous
intraepithelial lesions, §Carcinoma in situ, [l Squamous cell
carcinoma.

M123486867 0391011121314 A B

- 160bp
- T5bp

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
% 279 (55.1%)%F a4 oF 603 T 328 (53.3%)
oA EBV7} HEH o] 7} w319 Abol7) fliTh

2. EBNA-3CE 0|&¢t EBV +%

=
T

Al

AE B 2HZMA AE9 o gl giw

2} ASCUS = EBNA-10] 9Ado|ie 858 = 77#)

No. of LMP-1 30bp deletion
. EBNA-1 Non-
Categories on
itive
POSVE ™ b tetion deletion Mixed ND'
Within
L 78 10 65 3 —
normal limit
Cearvicitis 2 1 - - 1
AScUS’ 5 - 5 - -
Lot 1 - 1 - —
HaIL 1 - 1 - -
cs 20 16 1 - 3
Ml;g)cl:r}vasve 6 5 1 - -~
Invasive SCC' 18 14 2 - 2
Adenocarcinoma/
adenosquamous 8 5 3 — -

carcinoma

* Atypical sguamous cell of uncertain significance, ¥ Low
grade squamous intraepithelial lesions, ¥ High grade squamous
intragpithelial lesions, 8Carcinoma in situ, || Squamous cell
carcinoma, fNot done

(90.6%)7} Adolar, 82(9.4%)7F BHoIYW Wi,
Aed B ass Ao B, Ay 4F ¢ HE

A dE vE AgoE BEFEtH(Table 1, Fig. 2).
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3. LMP-1 30bp Z&of Cf
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AEL ool glQ & T HAE 7Hs 3 798 <k
ASCUS 58] % LMP-1 300pZ2<38-S 149](16.7%) 2L
Ao T 198 & 168 (842%)°F HaAd FF
308 F 24#(80%)7F AEF sFste] vl FTYA
WRdol] wls) oA AW Tl FEE &F
oA A& o] HWol HEH ATHp<0.05). (Table 2, Fig.
3
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A M1 2345678 91011121INDD0 W

T Bien

=MD

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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