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Correlation between Expression of p53 and Bel-2 Protein and
Epstein-Barr Virus Detection in Gastric Adenocarcinoma

Ki Jung Yun, Weon Cheol Han, Hyung Bae Moon, and Sang Woo Juhng'

Department of Pathology, School of Medicine, Wonkwang University, ITksan 370-T11, Korea
I[JEparImEﬂ[ of Pathology, Chonnam University Medical School

Epstein-Barr virus (EBV) has been known to be associated with a wide variety of neoplastic conditions including nasopharyngeal
carcinoma, Hodgkin's disease, and non-Hodgkin's lymphoma. Recent studies reveal the presence of EBV in certain subtypes
of gastric carcinoma in which EBY appears to be pathogenetically related. To evaluate the relationship between EBV and
gastric adenocarcinoma, we examined EBY DNA using direct in sire polymerase chain reaction, and expression of p53 protein
and bel-2 protein using immunchistochemical staining method on paraffin embedded tissues. The materials consisted of one
hundred twenty-eight gastric adenocarcinomas and twenty benign peptic ulcers. EBV DNA was detected in 14 of 128 gastric
adenocarcinomas (10.9%). p53 protein was positive in 10 of 14 EBV positive adenocarcinomas (71.4%) and in 61 of 114
EBV negative adenocarcinomas (33.3%). Bel-2 protein was positive in 2 of 14 EBV positive adenocarcinomas (14.3%) and
in 19 of 114 EBV negative adenocarcinomas (16.7%). The above results indicate that EBV is associated with gastric
adenocarcinoma, and p33 protein may play a role in carcinogenesis of EBV in gastric adenocarcinoma. (Korean J Pathol
1998; 32: 574~ 580)

Key Words: EBY, p53 protein, Bel-2 protein, Gastric adenocarcinoma

A =2 % Helicobacter pylori 7}d, nitrate S} 541413, 7))

43 Selv, #HTell= Epstein-Barr virus (EBV)

HeFS AAellA Bdahs FAdES FollA 7} b SIgEEe] 2 ollA] 2~16%7A] chokslA B

T at eI, e g % Ate A 23 % Slel, BBV @ Ale] A4 = gleb™" &k EBV7} 3}

9 Fo) zhjelek’ TRlmE f19kEe] Y9E shobal Al FI9kES, EBV7E digtabell A diebA Heju
-

al ZoRRShabA S edo)l B S o & S48 Yool A gle Aoz oA velFe §EZAEE (lympho-
Hebda fegds Aoy gzl elals g AodAt epithelioma)¥} f-A}ak =2 8h2 4SHS Wol 21 5

tE3 EBV THelMo] FaAsa ¢
EBV herpesvirus v¢l| 473} |52 DNA njelg]
25, AAA A9 g14t2] 80~90% Aol Ao

A g 1998y 24 249, A4l 1998y 69 5Y
F o AN ofabAl AEF 3442, $HNE 570-71

abfela o shojehd g e, &7)E EBV el £ 7lala gl& Ax Eacl'” EBVE g
[SSN : 0379-1149 N & T8 FFHoE s, vl v g
W eRe 1908 E g aulAge) ofd eips A Au)AE 9 B 9ZFe] CD 203 Adtete] A
iR it 3, iR 22 A& Agate] Az gl
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EBVi 4H47ke] Sulol4) ofe] Mg WA & g
Aew avja] glew, g5t s s g
RNA+=, EBNA (EBV nuclear antigen)-1, 2, 3A, 3B, 3C,
LP (leader protein)2] 67} @ighku], LMP (latent mem-
brane protein)-1, 2A, 2B2] 37}A] FEAebcke, el
EBER (EBV-cncoded small RNA)-1.2 So]eb ™" EBV 7}
27 Hel:= I B IS T2 1, v|dFeE
=Y, T ME g E=Fv FZ Y, Wo] Ayl
$hatoll 4 whAlgE B A E gl =Fa) A3 e vy
i, ojel| weba FHEFHd g gle ghye] ek
G5 el g Heleh”

ofol] &2}z ghroll4] FHAYFE] EBV FAiilEs
gopda, $ldgE: wlrbAgel Fag JEgE dn
A7 sl A ps3 gb el w bel-2el] el W=7
sebdel e ol fele] EBVSF BAMLEL FoluanA
s}eic). £ EBVE LMP-1 (BNLF1)S bel-2 ghu] g %
si A apoptosis & o Alsted ek Frtehcl™ oA
o] 21z} elsl E9lell fEk EBVE] direct in site poly-
merase chain reaction (ISPCR) S-S o] &3l )49k
A EBV il = 1l LMP-1 3245 FAldl] gho} o}
Bzl slelen, w3k EBVE] EBNA So| ps3 chula)
DElx|e] 4F 2Ll B gle] EBVE} ps3 g
she] aldde roby gt}

e % gy
L g M=

19941 1937 E] 1997 6UstkA] PG 2ot
St flel| A R AR SjHshE 12802} ok A8
Ader AT g oA o2 2009 za}d FEojz
Z & o] Belalc) SjHtF 128ef] T 3947} =7]9)%
Zolglen, =7 o WA S+Es BE F S
& x| sled hematoxylin-eosin (H-E) o442 A}
t}. 7 AkEe HF HE 4 getolt & 1474 o
olch. AGE 54 el oz AL B ALF
2o 8 HER $HHE & g7} bk gre] Aata
W g 23 b Zle g wlgich

2. gty 4 HoHkA

1) EBVO| CHEF direct in sitw polymerase chain reac-
tion (ISPCR): mpebsl HEofz2 5 5 pmE ISPCRE -t
2] &elo]= (Perkin Elmen)ell $-2-471 of&, 5715
ol 4] M= A7 5, 58°C Gele|l= 2u7)e]] 18-244]
b odbx)sleich Kylenedl ebE& A x wtsebdl sl
s A)7 o2 5 pg/ml2] proeinase K (Boehringer
Mannheim)5 F2l Sle|= fo def =71 F HN
Sz 93 TCeld 308 WA ackg
95°Coll 4 15252k proteinase K35 =44 3hA] 750 of
Al fels A F dEF2 i@ o F vl
70°CE 7}2=] Assembly Tool (Perkin Elmer)$]«l &=

#7155 2 390 H4Fel EBY, p53 9l Bel-2 thy 575

Zplo|l =5 2] Ea PCR 9h2-<) (Perkin Elmer) S
718k F, Tag polymerase (Perkin Elmer) 0.5 pl& o4
27} 3L, AmpliCover disc®} clipe2 o] GeneAmp In
Situ PCR System 1000 (Perkin Elmer)el] 4] wk-2-A] 7 c}.
PCR dh-2eMe 10x PCR 2b2ed 5 gl 25 mM MgCl 7 ul,
10 mM dNTPs 4 pl, 1 mM dig-dUTP 0.05 gl, H,O 32 ul,
Ak 2 gl sbgich EBV AJHbali LMP-1 (BNLF1)
=L (open reading frame)-2 Al e = QEE |7}
W Aoz oy 9L 5-AGAAACACGCGTTA-
CTCTGA-3', 5-GGGTGTGGGGCAAAGGGTG-3"4 2o,
2F AR zY)E 497 bpglor, ule] 2o}
(BIONEER, Korea)oll &j=|sle] $A)s)gict dhg-=41
2 94°Col| 4] 557 vl A]F] 3 94°Col| 4] 403, 55'C
ol|4] 90z, 72°Cell4] o0&z 303 =247 3 72°C
oA si7 Azddugn 1 & FAE ehw
anti-digoxigenin antibody (Boehringer Mannheim)5 37}
s 2A]7F AEollA] WbE-AlF] 3 sable fast red 2}
stable naphthol phosphate (Research Genetics) & HE4HA]
ek ob4 Tg 2 o] el GAlE R e
o 7t whgoich o4 dizdn 4 d=Ts
Afstgic) ok dlz=3E v|el %% F EBERsd
okdel o 2 digle, 34 2zt B dte 3
Aol dele] gl okAl 4544 Aol 5 EBERsel| S
Hola, EBV A& WA gk Al#f3 52 8l
ch A4 e SAAY A AdlEe] 8 e A
Feo| #efld s 5 v lFekEe] oE e
T2 @3} wssle] oY =r} v|okaby R 54
o g =sieich

2) p53 £helf 9 bhel-2 GO CHEE MY ZXFEE
Al wolxzlglehd of M5 g8k Zhrhe] Uxebals
bel-2 chell (DAKO, clone 124), 18] 31 p53 bl (DAKO,
clone DO-Tyelglow, ZHz} 3] EHshes 55 1
s00|glc}. <342 LSAB plus Kit (DAKO)S- o] &slgle
™, stable fast red?} stable naphthol phosphate (Research
Genetics) 2 2F4A) 2k, obAl Tl 2 ps3 ghul2 Wlof] 4,
bel-2 ebufe Zhzhe] | ER A 1% o] 4he] A EeA
o4 w2 shgich

3. EHES

919tEoll 4] EBV ZHedoll whiE ps3 sk 9l bel2
chuf whelo] §o14e AEH7) A chisquare 4]
2 ol gl om, pgke] 005elshel uw) AT T §o
ol Qe ez wHagic

B o}
1. EBVE| direct in situ polymerase chain reaction

EBVel] thdh ISPCRS £]41erE 128¢]] i]an ak4]
A3 ek 200 0] 4] A g M), 20| 9] ok AEhA
Ak 22| A = B F4eld e} 128«92] fjHqkk
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T l4a] (10.9%)7F EBY 94| g oo (Fig. I} o] 3]
= z7] igtEolgich BBV bAlel AlEL ojEE
V% A AFolgert, 27 ALE lolE FE 4
AT ohe) @E 3918w RAE 9 2
oS Al AAEg (Hg. 2). ISPCRa| EBY7)
FAU G ANAEE Beb W =EFol Y= LT
E omyelq il $15e) ol Fmelght el

S

S
;-':':.E{t";&lﬁ:m j _.. '-'-':% e i

Fig, L. Darect i site polymerase chain reaction for Epstein-Darr

virus. Carcinema cells are positve.

ey [
Yo,
s
T

Fig. 2. Dircet in st polymerse chain reaction for Epstein-Barr

virws, Benin epithelio] cells and vmphocytes are positive.

EBV7] &3 stEat afetA g 4F Aeld W=
F Aol Apelt @il

2. p53 CHiY QI bel-2 S 98 (Table 1)

pS3 e ohAl Amgtdl A Aol U
B x4 erel o 1280l 2i419b3 S Tied] (55.5%)01).4]
sof sdalA] e el s (Fig. 3), U§ oA E2] o

Fig. } Immonohistochemical stazining  for p33 peotein. p33
protein s pestiive i Epstem-Barr vires positive caroimoms,

Fig. 4. Immunohistochemical staining for hel-2 protein, Bel-2
protein is positive in carcinoma cells.



#71% 2 391 : §|HdgkFelH EBV, ps3 o Bel-2 sk 577

Table 1. Expression of EBV DNA, p53 protein and bel-2 protein in gastric adenocarcinoma

p33 protein bel-2 protein
EBV DNA Total
Positive Negative Positive Negative
Positive 10 4 2 12 14
MNegative 6l 33 19 95 114
Total 71 57 21 107 128

Abbreviation: EBV; Epstein-Barr virus, EBV positive carcinoma was significantly associated with p33 protein (p<0.05),

ol FsiA W Eglch ISPCRellA EBVAE 7&E
14¢f] < 10e]] (71.4%)el]4 p53 gheje] E x| glct, i
[SPCRel| 4] EBV7} #<ex)2]ok2 114a]] = p53 chuf vl
#2 6l (53.5%)0]¢ich Bel-2 chel e giiile] =
of Eol| 4 ztelA wWHE|gos A8 A4 4 HE
o] Ao M LEE ) WEHE JEAEies gE
T Soll vlal] Al H o2 ofulA| A== ko] 99l
v (Fig. 4), 128¢]2] $]4HE 5 21¢]] (164%)el]A]
sl 5|2}, [SPCRol| 4 EBVZE #1355 14ad] <= 26| (14.3%)
o] 4] bel-2 thefe] wtE o], EBVZF H=E A b3

(o

114¢]] 5 19¢]] (16.7%)ed 4 bel-2 ghufo] 2 5 ¢},
3. EBV Zi{D} p53 £hef 8l hel-2 CHEQ| ARERZRA|

EBV 7% §%o] wei ps3 bl o bol2 ghuel
Hb& kA = chi-square 44 EBV 7 &7ollA ps3 ot
Wi ubd o] 2 2glA Esket (p<0.05), bel-2 whe uf
#Hrb= SAEH 287} qlelch

n &

EBV+ herpesvirus el S8l 172 Kb2| eofF4f
DNA wvle]g]A=2, 19641 Epsteingo] ®F| Eg] 52
weksl gl Lol 4] alHAu| A e g dshe] e
oh ™" EBVE & AlAl Aol elF9] 80~90%il 4 A
g & 7hA| A gla, hatell A K S4)o o] 2 ofn| o
Huo] Lolrt @S A e Hog ¢¥A gle
), Aol7)2] 2#|7hed (primary infection)2 -2 =
sto] glet, 17~2540llA] &3] 3132 oF 50%ell4 A
dAGTE 5o g 55 Bk ¢4
ol EBVE F2 & 534 Halse B L
F 9 v, Beld aelm 23N 4uAEe) 9
L CD21 (CR2, C3d Wala8a) 825 FellA 3l
5w, o|e]dt cD21 =&a2] AHQ EE af el Y
14 2.2 BBV A18HQ A8-g Yotk EBV 3}
AAE Foll4 B g EZ7} 5 Fred A Ee]w] HaAl o
ZFe] 10%el4 FZede] LojupAul, W o AlA
o o34 i pedHEL AAE T, 10° AED o

A2 AER FedAER dolglA =Hoh T alm
EBV 7t ¥ o585 AEE AlSA] vpele] A5 A4A

£ HELHA T HePels A5 Helg &
AatA == oldl HlEE 53 Al Ihd 4 Sofl 4
AEFF EEE 5o AlS sl 8o vy e
otz ¢lebF FelAEe EwfatAe] edule
EBV ita chuelo EBNA-29} LMP-1 (BNLFl)2 5 2+
Z 9=, o]lF LMP-13 & =5 1 a4 2d
Fo] DNA 34 & S 58, bel2 w8l e gxdlo g
HERAS Alste] Fobihde Jefsls Faz <
A4 gk 2ol LMP-19] G} B8 AL
2w fgr] GAss} gelkE Bas 9o EBV
FAEZed A vhebuh= EBV 3k ol 5l RNAF-2, 671
# alchulel EBNA-1, 2, 3A, 3B, 3C, LP, 37}7] =24
whobedol LMP-1, 2A, 2B, 2124t 27}# RNAS) EBER-1,
2eld), o5 ZH2he] 7laell el 2 24 2lA=
obch ™ EBVE vlelpghEe] gl 4w Ea) e =27
43 L Kol ghdelA whAE= 57 gleddl,
olgjgt oFFE dod s e 5, BHd, 4, g4,
AR, b Sele, § mE alEe] s Eed] 4
EBV {&& F A A5 £ g Ztel] 235 vle]
s gt Ho op|se Aow Arwha gleh’
&t ojgl B9 9| ebfof|A] 2 wES Eflo] nlo]Es
o] ZHAel =galz] opfm vle|e] v} Fokd|Ee]
A4S WA 7] wpEel A Rasic” EBVE
ZAY FEFEA ol Wi WH LR, EBERs
ofl ISH, EBV DNAel ]t Southemn blotting, PCR ]
%D] ﬂt:|__'.'-llh2&-

gk Wb o] A iz 52 ok E AZr)edl4
gl YEFFHzL (proto-oncogene) @} %] Al 2}
=9 wold] gldle] o] FelA, o|H ZF F AYLF
7t ghels] & A Sels p2l-mas, c-erbB-2, bel-2, p33, ¢
2l 3t DCC (deleted in colon cancer) %! APC {adenomatous
polyposis cali) 442} So]ch” o] Fol| ps3 ghul 2 gha
FekA wl el ®iRella] Ew| s Ao, 17
W ool whslell gle Sk AlFAEAR ps3 A
ASo|n, A4 Ao dFAAS FAue F9

|8
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Mg el s}, Eolvl o] (missense mutation, frame shift
mutation) 5¢| Sl p53 whufo] Ejw] Feokulagg xz)
alA] Eek T Bel-2 shale 188 3ol §)x)8k 26
Kd2| bel-2 387 452, §)adol| 4= Hutbe] 24y
cil 4] apoptosis2 HE] ZFAE (stem cel)S HIals 7
S o, fYgFel s 2 A (intestinal type) A
SHfellA 2 9¥E = e g dejd 9ok
Hogigtell 4] EBVel| o3t DNA FE5 9% Alua)
= LMP-12} el 5l 3] 5 deaigl =), 1 o]+ o]
5 7F Fodib a7 deoe] 9y wjFo|ch B oo
T2 S14gEelA ISPCRE 5ol LMP-13} o= &
fell ik EBV DNAZF &5 75+ 128¢]12] HghE
149 (109%)0]g =0, o] b2 M ubgt M) g
5 EBV HE5 2~23% 2ol 4w}, Shins"e] &
olell 2] EBERsell ti3l ISHE Esl4 2ok 135%, 1
2l 5" 93 24% Wb e sl o)yl
Atol = EBV & by 1l HE 799 2e], e]m o
Aol ofgh 95 2folof] 24 Hew ArEec) B oo
Toll Al EBV 7o) ghE w4 el Fa ulAEo]
2 HabE M g Ry adxsigAnt, B e
27 J1¢F 1ddol e 45 F99 vigtEA A E
A gl EZFtell A = EBVZE HEEgich o)E b ek A
A ZellA= EBVZ} AEEA] ¢kghenl, o+E Alu4)
E g YEFNA EBV7F HEH A SelvesSVe] 1
aeh FEEow dxsgich e gale] w)elEad
G A el EBVI} HEERicke Eae Ao gle
449 7heddel 2leng, ol Fu dFallobd A
oz A7 =gk ps3 sh Wl 2 B ool Fef 4] u|Eak
A A A Eol e WA gkdkm gl R Abm) 4|
o] woll 4] 128ef] F Tled (55.5%)0ll 4 wHEE =,
ol HFA AuA el wesa) gkw, ggkE
2] of 60%ellA ps3 ghufe] Wt Egc b2 BaE
i & zbelzb glgick MY EBV ke 858} ps3 i)
2 S waald, EBVZE #Es 140 S 109 (71.4%),
EBV7F &5 ek 1149 5 616l (53.5% )14 p53
chefo] MME]of, EBVZL 755 ellof|4] p53 ghuy wia]
o] ot o]z GulleyF o] $]-HekEel4] EBV wl&
i p53 b wido] Hegleloh= Haell= xle]r} gl
gieh. 2} A5 slakEel A SAa AekEelA
EBV 52} p53 chije] wl¥ G50k 43 99
© ouh EBV fFedfell 4 ps53 chef ubd fo| pghch
o Hak glelch aild wlg =3 of a4k
p3d v 2 HA| p53 f-H 2L Fedvio] b Aol
7b 9l& = 9)a, I EBV 74elA] EBV #w chuly
4 p33 whwio] Hgksle] A4 ps3 gwle] wigk)st
Zolx EBV 7bed4] ps3 chufo] wluldoe] efsl 5 9l
o}, MM B el o] EBVF} &5 ool 4 ps3 chee] )}
W e H 2 o] o] full el 3 E0 ol talobdt w1}
Az ArpElgl ot EBVE] LMP-10] ps3 chulis} b
slo] Fekubalel] Holdt shsAle] goka AgE Yt

Bel-2 chaf & B ofJhofl4] 128e]|2] $jHbE F 214
(164%)cll 4 WHEAET, o] LauwersE o] 72%,
GulleyS'2] 33% K} dgton, B oo EBV 238
ol whE bel-2 ghof 82 EBVIL glEul 144 52
o (14.3%), EBV?} HE5]7] o2 1148 5 194](16.7%)
2 2 2lo]7} ¢lgdch o]# Ful2 Gulley§ o] 149HE
efl 4 EBV 79 52 bel-2 W o] 4atatA|l7} gl
ek ¥ael dxjalgdck el B oedqtel]s] F3
HEAFE Fofl bel-2 ghuffo] W =gl SoE S3ln
A s]Aagkgoll = 1284 5 21 (16.4% )00 4 2F bel-2
7t s o Rzl 2o g e deke,
2ol i daake] 7leHel wa), LauwersE o] §]41%t
2] 2 (intestinal type)oll A& bel-2 W o] 88%, =|qh
4 (diffuse type)ell 4= 7% W s HE mejd o 19
R | I I B o R e e R i B
% EBY H= S5 527) fll AAFoz Pz
WA, We] A=z 237 o8 ojgke o] gl HghE
& AW gl7] wlFol], bel-2 thuf whalo] WA Vg Ao
2 AZE e Aysles o 7 e =3 2oy
ol 4 e lezzonis,” MinS,"” ShinE"2] Hasl:= =g,
B gdqtell e EBV AFE F5e webd JEF HE
Aol 2po|7} glgledl, ol AE e Y= Hgo)
A k2 wbAl M| ZE ¥ (signet ring cell carcinoma)e]]
AL EBV7} b4 A£HE Mo, EBV 7ol 5ol =7
T f3 Aeolelle TAI7L 91 S AHRA S A A A

1T

EREdoz axa: Aue By
A B

Fl A gZell A EBV 7+ ps3 b 9 bel-2 chul}
2] |AE dobEna}, 12809 $4HE alefs Eoj
273 aelR 20002 kA A8 slele Lojzx
w tdes LMP-13} faigli= 2ol il direct in
situ polymerase chain reaction —12| 3t p53 whed 1) pel-2
ol ) glod =t Jag Aslsle o2
2 ARE el

1) $41shell4] EBV #Ha2 128¢] 5 14| (10.9%)
o] glek.

2) EBVE i o 24 ZEely fadE] gl o)
=7 S14F 1ellell A= o 902 v Foka) Abn)a =
Al fES| A e EBVr) HEE|gld)

3) oAl A3 20l = EBVE &5 A g
sttt

4) p53 g3 EBV7} &=l 9)49kEe4 EBVZ}
s A g A5 Wl o =) s g

5) 1 4skEel A EBV Z5-5of mhE bel-2 iy ub
Hell = Ahel7l figlch

ol AHoz AR AHAF dAlel EBV7L 3ol
& 7 Adglon, =33 o o 2=
EBV7} bel-2 gl B )= ps53 chla} sl wlo] g]dqhE
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