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DETECTION AND GENE ANALYSIS OF EPSTEIN-BARR VIRUS IN

MALIGNANT LYMPHOMA TISSUES

Shinji Tamura, Masaru Kunimoto and Toshihide Tabata

Department of Otolaryngology, Wakayama Medical College

We studied the association of Epstein-
Barr virus (EBV) with eighteen cases of
malignant lymphomas (MLs) in head and
neck regions. Histologically, sixteen cases
were non-Hodgkin’s lymphomas and two
cases were Hodgkin’s diseases.

The summarized results were as follows;
1) VCA-IgG in 1 case, VCA-IgA in 3
cases and EA-IgG in 10 cases were positi-
ve in the serum anti-EBV antibody titers

of malignant lymphoma patients.

2) EBV genome was detected in 4. cases
by Southern blot analysis. EBNA was
expressed in 2 cases and LMP was expre-
ssed in one of these cases.

3) All EBV positive cases were non-Hod-

gkin’s lymphomas, and one of these cases

showed positive Ki-1 antigen.

4) EBV BamHI-H fragment which cont-
ains reiterated sequence showed the restri-
ction fragment length polymorphism, and
that only one band was detected in each
specimen, suggested that the EBV contai-
ned in each ML tissue was clonal in origin.

5) In the analysis of EBV terminal str-
ucture, as a single band of fused termini
was detected in all ML cases, suggested
that each ML specimen contained clonal
episomal-formed EBV genome. Only in one
ML case, small sized ladder bands which
indicated the heterogenous termini were
detected. It is therefore suggested that
linar virion EBV DNA was produced in

this case.
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Antibody titers to EBV antigens

Name Age Sex Histology Stage Site VCA VCA EA-DR EBNA Expression EBV
IgG _IgM IgA 1gG IgM IgA EBNA* LMPt DNA*
1 TM. 55 M NHLDL [V PT 320 160 <10 <10 <10 <10 <10 160 - - -
2 AU. 58 M NHLDL I LN 160 320 <10 <10 20 <10 <10 160 - - -
3 KK. 78 F NHLSL 1 parotis 160 160 10 <10 40 <10 <10 160 - - -
4 T.0. 52 M NHLALC IO LN 40 40 <10 <10 <10 <10 <10 80 - - -
5 YK. 52 M NHLDL I nose 320 160 <10 <10 10 <10 <10 40 + - +
6 NO. 52 M NHLDL I E 80 80 <10 <10 <10 <10 <10 80 - - -
7 KT. 54 M NHLDL I PT 320 320 <10 <10 <10 <10 <10 40 - - -
8 LY. 54 M NHL(susp) I PT 80 80 <10 <10 <10 <10 <10 10 - - -
9 HH. 14 M NHLSNC I E 80 40 <10 <10 20 <10 <10 40 - - -
10 T.Y. 61 M NHLDM I PT 80 80 <10 <10 <10 <10 <10 40 - - -
11 T.T. 70 M NHLALC 1T nose 40 80 <10 <10 <10 <10 <10 <10 - - -
12 KK. 77 M NHLALC I LT 160 160 <10 10 20 <10 <10 80 + + +
13 JM. 66 M NHLDM I PT 160 320 <10 40 160 <10 <10 40 - - +
14 FN. 70 F NHLDL I LN 320 320 <10 <10 <10 <10 <10 80 - - il
15 KM. 8 F NHLDL I PT 320 320 <10 <10 40 <10 <10 80 - - -
16 HI. 69 M NHLDM I PT 320 320 <10 20 20 <10 <10 80 - - +
17 MO. 69 F HD,LP 1 LN 80 80 <10 <10 10 <10 <10 80 - - -
18 YM. 66 M HD,LP I LN 640 640 <10 <10 10 <10 <10 160 - - -

NHL : non-Hodgkin's lymphoma, HD : Hodgkin’s disease, DL : diffuse large cell, SL : small lymphocytic

ALC : anaplastic large cell (Ki-1 lymphoma), SNC : small noncleaved cell (Burkitt’s type), DM : diffuse mixed cell,
LP : lymphocytic predominance, PT : palatine tonsil, LN : lymphnode, E : epipharynx, LT : lingual tonsil

* - T H

: d by anti-comp
1 : stained by ABC-peroxidase gnethod.

it fluorescent method.

t : detected by Southern blot hybridization with EBV BamH| W probe.

Table 1 Profiles, serum antibody titers to EBV antigens and detection of EBV associated
antigens and EBV DNA of malignant lymphoma patients.
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Fig1 Histological and immunohistochemical findings of case 12 (K.K.).
A : HE stain. The diagnosis is Ki-1 positive non-Hodgkin’s lymphoma.
B : EBNA stain. The tumor cells presents positive findings.
C : Immunohistochemical stain by anti-LMP antibody (S12). Only anaplastic

large cell shows positive finding (arrow).

(Original magnification X66).
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Immunohlistochemical staining*
CDA45(LCA)
ENA
CD45RO(UCHL1)
CD 2{(LeuSb)
CD 3(Leud)
CD 4(Leu3a)
CD 8(Leu2a)
CD 11 (Leu15)
CD16(Leutib)
CD56 (Leut9)
L26
CD 19 (Leut2)
CD21 (CR2)
€D 22 (DAKO-PanB)
CD 23 (Leu20)
HLA-ABC
HLA-DR
CD25(Tac)
CD30(KI-1)
LeuM1
T-R
Ki-67
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Southern biot analysis
Ig heavy chain G R
TCR_S chain G G

o0

% : All specimens were examined using frozen sections.
1— : Only anaplastic large cells were positive.
G: germiine configuration, R: rearranged configuration

Table2 Summarized results of immunohis-
tochemical staining and gene rearr-
angement analysis of EBV positive
lymphoma tissues.
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Fig 2 Detection of EBV DNA by Southern
blot hybridization.
The DNAs are digested by BamHI
restriction enzyme and probed with
EBV BamHI-H fragment. Raji, B95-8:
EBV positive cell lines, NPC: nasop-
haryngeal carcinoma, ML: malignant
lymphoma.

Wiz, EBV BamHI-Nhet WiF % 7o — 7
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Fig 38 Analysis of EBV DNA termini by
Southern blot hybridization.
The DNAs are digested by BamHI
restriction enzyme and probed with
EBV BamHI-Nhet fragment. Arrow
head shows the ladder which indicat-
ed the heterogenous termini. Raji, B
95-8: EBV positive cell lines,
NPC: nasopharyngeal carcinoma,
ML: malignant lymphoma.



BEZELTEY, ThEnOov 1V AKRTH
HORERFIOK AR >, #hEFhick:
B EsoNv FELTRIHESN S, 1,
TANRIT XD ZORIROHIES 17 a—
VHEOHEIFIHATE Y., $4bb 1 EE
D EBV OBGETIE 1 KD /N Y F DB
ShaH, 2-oPETRE, REOCKMNENRLS
fedBAED Y FtHEh 3.

Fig.3wwRdg &L, KEflcEzhZhiC
HBEHOKEBM1ERD NNy FkiBsh, EBV
BHE—HBT Y —AE LTHEELTVWAS T
EoREnt, i, EHIKK TRzEY -
ADNY FOMITEE RO /N Y FBFED SN,
WO o A W AERIBE > T B &M
RE XNz,

z %=

L], FRICRBEAE E D I VIR E IR
DEM ) v EISHIC D W T EBV & BE
HE2F~, 3B TEBV OFEAERIEL .
Zz0 55 261IEBMEER, 1#EIHETIHEB
iEEE - E A Snk, 3 Fild 2 flchi VCA-
IgA BuldAsiBtEcd v, EWHEERE &R
EBVESORWER LS 2 EBbni.

EBV st an 3 Flic> v THEIC EBV
Dy o — yHERELYZE&0 EBV BamHI-
H Wik @ RFLP THRET L7z, £ OFER, &I
BlicksfH © RFLP 2889 5 h, EBV REE
Elas s o —vHETH S LRI N
7.

EBV O KUtk O g <3, SIEFITH
—HEo v -4 DNABKREB I, £
rfiEpl12 (KK THESHHIKRD v 1 v 2 DNA
HWEIZER T 2ROV PR s 1,
TANWABEIEBE > TWA I ENREBI N
72, [EBED & & i3 Raab-Traub it & v |k
HEEE DIER THIS I TV 5.

ES & B

SASEIB AR > B ) o viE 18] (NHL1661,
HD 2% icB8WTEBV & OBE#EABKRE L L

HAEAHBEMBRAENALREE F10% H1S

TofRE/x.

1. HERIMEDL EBV $ilkfli <&, VCA-
I[gGiEHD @ 1§, VCA-IgA Z3#lT, Z
fz EA-IgG 106 CBHETH - 7.

2. ¥FUINATYFAE -V a vERIT &
D ABITEBV ¥/ absfithsh, D5 b
EBNA 3241, LMP i3 1 B TREMSED S
nit.

3. EBV B OEMIR2FER Y+ Y v
NETHD, 1FIIKE1 FURBETH - .

4. DR LEF%E&T EBV BamHI-H ]
B3 RFLP 2R L, ZHZhOEHFIT1EAD
Ny ERBRShic kD, EBV @B~
HThbv, EELGEBV EEEMEEEKTH
5EEZ N,

5. EBV oXin#E ot cid, £fT1
AoE Oy Fgibsh, £hEh EBV
DE—HB T —6s LTHEET ST &0
REnf, £k, Ki-1HEBEO 1§t
BV — b0V FORPETROBAED N
FAR &, MR v 4 L BRI -
TW3 I EMNRBES NI,

X 53

1) Ciobanu,N., Wiernik,P.H. : Malignant
lymphomas, AIDS, and the pathogenic
role of Epstein-Barr virus. Mt Sinai J
Mad 53 : 627-638, 1986.

2) Ho, M., Miller, G., et al : Epstein-Barr
virus infections and DNA studies in
posttransplantation lymphoma and ly-
mphoproliferative lesions: The role of
primary infection. J. Infect. Dis. 152 :
876-886, 1985.

3) Harabuchi, Y., Yamanaka, M., et al:
Epstein-Barr virus in nasal T-cell lym-
phomas in patients with lethal midline
granuloma. Lancet 335 : 128-130, 1990.

4) Weiss, L. M., Strickler, J. G., et al :

Epstein-Barr virus DNA in Tissues of



5)

6)

7

HAH B IE R E BT S &

Hodgkin’s Disease. Am. J. Pathol. 129:
86-91, 1987.

Weiss, L. M., Movahed, L. A., et al:
Detection of Epstein-Barr viral genom-
es in Reed-Sternberg cells of Hodgkin’s
disease. N. Engl. J. Med. 320 : 502-506,
1989.

Wutzler,P., Farber, 1., et al : Detection
of Epstein-Barr virus in malignant non-
Hodgkin’s lymphomas. Oncology 43 :
224-229, 1986.

Mann, K. P., Staunton, D., Thorley-La-

wson, D.A. : Epstein-Barr virus-encoded

&%

I B

8)

9)

$0% $H15 —1-
protein found in plasma membranes of
transformed cells. J.Virol. 55 : 710-720,
1985.

Shimakage, M., Chatani, M., et al:
Rearranged Epstein-Barr virus genomes
and clonal origin in nasopharyngeal
carcinoma. Jpn.J. Cancer Res. 80 :
612-616, 1989.

Raab-Traub, N., Flynn, K. : The Struct-
ure of the Termini of the Epstein-Barr
Virus As a Marker of Clonal Cellular
Population. Cell 47 : 883-889, 1986.





