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EBYV infection has been causally associated with incidence of many carcinomas. EBV-associated gastric carcinoma
(EBVaGC) has been classified as a unique gastric carcinoma subset, suggesting EBV infection is related to the
development of gastric cancer. In this study, general trends of EBVaGC studies for last half-decades were reviewed in
several perspectives of clinical significance, virological importance and etiological interests. Throughout this comprehensive
reviewing, new study trends of EBV and EBVaGC for next half-decades were suggested.
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AP Hx HA9E HaAEddA A TGS (mono-

EBVE 172 kbp2] ©]5 U4 DNAS A (genome) O 2 nucleosis)S L0731, H= B ofxglyle] v7|E ¥
Z¥31, Kaposi's Sarcoma-associated Herpesvirus (KSHV) 52} X vhendemic Burkitt lymphoma)E € O7]|1, T EH-
Gammaherpesvirus®| -3} (1). 19631 Q171e] ha| 3z o] 9] H] 217 (nasopharyngeal carcinoma)E ¥ .0.7]31, H
A Rz wARIL, A AR AT 90% ool 4 o] AakE FH4 el A% acquired immune deficiency

o] ¥7] el EBVel #A€th EBVell $h 7€ At syndrome (AIDS) At g7]o]4] SapEol A vehte

g
o PJA ot upelg] ~E A A AA H I, EBV 7Y P52 2 3 lymphoproliferative disorder)S €2.7]3L
< BE 3 dojdth EBV e 7 M F A EBV ¥4 $19HEBVaGC)S do7|= Zow el
MAEZE 7 (latent replication)S WERH = B-HX (2). EBV+ Type I AEF-HAE Wdsto] Ay oA
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o] ofe] 7k oF 54l 7lgitt (1). o]¥g EBV 5
AR vhdet A7 A AT s 3 st
oS S THFig 1), G4 B EE A5 Rl
EBNAI, EBER1/2, miR-BART)= M¥APESA|, 7]5AY
WS A &, A eSS 5ol 7]ofgt) LMPE o)

EBV-associated epithelial malignancies

@ Sustaining proliferative signaling by EBNA1, EBER1/2, LMP1, LMP2
@ Evading growth suppression by miR-BARTs LMP1

@ Avoiding immune destruction by EBNA1, EBER1/2, miR-BARTs
@ Enabling replicative immortality by LMP1

@ Tumor-promoting inflammation by LMP1

@ Activating invasion and metastasis by miR-BARTs, LMP1, LMP2A
@ Inducing angiogenesis by LMP1

® Genomic instability and mutation by EBNA1, LMP1

@ Resisting cell death by EBNA1, miR-BARTs, LMP1

@ Deregulating cellular energetics by LMP1

Figure 1. Oncogenic events to induce EBV-associated epi-
thelial malignancies by EBV latent gene products. EBV gene
products (in blue) induce malignancies by interrupting several anti-
tumor activities and promoting various diverse oncogenic events
in EBV infected epithelial cells.
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Figure 2. Important characteristics of gastric carcinoma subtype. Gastric carcinoma (GC) were classified into four subgroups such
as chromosomally instable GC, Epstein-Barr virus (EBV)-positive GC, genomically stable GC, and microsatellite instable GC. In particular,
EBV-positive GC showed mutation in PIK3CA, overexpression of PD-L1/2, silencing of CDKN2A, and etc. EBV-CIMP and RTK stand
for CpG-island methylation phenotype and receptor tyrosine kinase, respectively.



A4, "H2ZA Z8-(lymphoid infiltration)" ¥} "diffuse-type
zZ4 84 EA"S 717 lymphoepithelioma-like carcinoma
ot} (2). EBV <

3 ke A AA f19ke] oF 10%7)
EBVE 48 FUANEZ 95, EBV %4 $9He
v =3l =] 7Sl xd | Aou °F 16~18%% XPX]*S}

Sl EBV ¥4 Agke] @A g0 Eiﬂ H} gtk ().
HHH o2 EBV A 99he] Wi dAloA oA 9
WAkl 53] Fe |

He Aow Atk wepa dEskate] gt oA
SHH EBV ¥4 919 fHES A9 2y EY v
thal HAlE AT (2). EBV $4 919 "9 22§ F(gastric
stump, 12.5%)", "¢ FIH-(gastric middle, 10.6%)", "
H-1(gastric cardia, 8.1%)", "$17(gastric antrum, 3.9%)" 2
2 YElar, "7 U(gastric remnant carcmoma)”gl 735
25~412% A% EBVZ} A=Y J& Aoz dHA
uj2bx] EBV7F AE3H B %‘316‘7‘4 o2 F84 b‘é%
A9l ¥, EBV A Y192 e Fask Aol
).

= Adlele 20100d ] ARE1(2010-2014) 2
¥ EBV 9 ¢t B3t ATE 971 9] ARFE U
Folal BT 97k 9] AR 1) At wd o)
zFol Aol A EBV A A1kel Wel 1 A, 2)
noncoding-RNA F& o] 2ol Hof| A3 EBV YA 9%
o] el 51 A, 3) A5 °ﬂ 2A% EBV 44 9%t
o] ¥Rl 7t 17, 4) EBV 3 91t Wle] EBV HEE 7
FHE A2 98 sKpolymorphism) 917, 5) EBV &
A ATE % AT AlXEF -5 A 6) EBV %
ol WAs A, 7) EBV A 91l tigh weishs
T, 8) EBV ¥/ 919 o+ % Xtk A+, 9) EBV 44
et A=Al Aot ol g FS F3te], 20108 H
Z117](2015-2019)2] EBV 94 919te] 9] A %3k

2 2N~ AT,

YA A 7S o]

K

HEA

A 2ol Xo|FHo| ZHe EBV &d AY

b B AR Hate dA78IdES
thymidine phosphorylase (TP), promyelocytic leukemia (PML)
nuclear body (NB), ezrin, BARFI, proliferation cell nuclear
antigen (PCNA), c-myc 52| 74} o] EBV 44 4
okl Wl #o] drkar Bk =S|tk FAA

M Lee, et al.

© 2 Han 5 9792 China Guangzhou #|¥2] EBV &
A Qoo FHES AT, AA 99 6.7%7}
EBV 44 1ol o]eidt EBV ¥4 9I9h2 LMP24,
DNMTI, pl6, cyclin D12] 733 Wt& o] EBV A <
Wz #AHe] A& Folgt F433ITh (4). Koriyama &
ﬁ:ﬁgg EBV Ok/d ﬂ%g—%}oﬂ EBV94 Hﬂo]—cﬂ-xq o:lt‘fLQ.
=2817] ¢15te] EBV A Y193 EBV 24 9 Y(non-
EBVaGC)7tol| Al TPS] o] bo| S A8tk TP
ke hxAloA dHAY E5s 7
dH Rtk 21719 EBV ¥4 193 1 7dA EBV %é
f1ek A9 156712 19k AlElell A TPE] 2
o TP 22 717 F%2] NI EBV YA H19(71%,
= 0.005)°4 EBV &4 919H37%) Tt F v =
ﬁi ATDTAE BT diffuse-type SHFA FAE AT
B3} (5). Sivachandran 5 1782 PML NBol| =4
grofx] 219k AlE Ule] EBNALSY] MEE4 aiE
AFSFATE PML-S AlXEARE, p53 443, FeiA] 5ol
A F83% A sk slew dEA Stk EBVZE A4
AGS 919AIE= EBVell 7H9 % Ho] gl AGS 9%
MR B HL o] PML NBE AR5l & Aoz
W5k EBNAL BEE AGS Al ¥4 PML NBS} &
A s Fested Sid Ao® vEksth PML 7]
—‘aﬂﬂr A5}, EBNAL W& DNA 4ol tigh ps3
sk, MIAPES AaA7]aL, AZEAES ST
ZA3}lol| oJte] PML #H™o] EBV &4 1% A
213 EBV 4 19 AA|Z231e) v aE 1t} EBV
ook/\é E_oo]:o EBV %/ﬂ &oky_dr ég\_ 7l7ﬂ PML gﬂuﬂp_
= Zlo] WAL b ATE A
:—294 EBV 711> DNA &7 whg-& wakshal A4y
13= "EBNA19] &3S F3lo] PML NBS] 7
shthar A9kt (6). Tobo & ATH2 ezrin
o] shids} EBV Akl A wAE skl |
| 7171 $] 9H(gastric carcinoma
with lymphoid stroma (GCLS))+= F=87] HX 4 M-S
Uehl oL EBV el d dEo] Qe 553 99k Wo
Alolth. ezrin WA} S st= T ol
EBV-¥H& H|QIZSke] A o] sS fieght) W x43)
ShA W 9Jsto], A T A4S ezrin (p-ezrin)®l
W& o] 104709] GCLS AbdlollA] ZALE AT o] ol A]
7871¢] EBV %A, 2670¢] EBV S-4, 29701 9] @A) 7]

AS 7RI QA 2 S (gastric carcinoma without
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lymphoid stroma (non-GCLS)) AHdl7} 2= e} &<l
erzin W& 0] non-GCLSS} W]Lsle] GCLSOA] ot =&
Fro s WAYTE GCLS W] p-ezin®] 1% Ud
S AR "z Hdoloh o] e Aom A
ok 2 AT ezrin FLF o] GCLSSH EBV 49| %
2oty 543 Fovdoe] = Ao ARl (7).

Chang 5 917-81& EBVS] BARF19)] 2J3lo] %= Al
¥ Wsls Hrislr] flsle], AAAdos EBVZF 1Y
H M EZEE full-length BARF1S #2]3lo] EBV &
3 AGAE FAFY AFTE W AHE R A
Ao} HEte], BARFI-HE AAEE AL A&
S7MA R Begk Wl WL FAFYE A} Blalske]
BARFI-ZE AT = AFAPE, 38, AE o)F 5%
A F=exl Aol YERNA Ut BARFI-LE
LM = nuclear factor kappa B (NF-kB) RelA T2
) S F71A7) 2 NFB 24 cyclin D1 Z7F
NF T} P21 (WAFD)2) E S BARF1 2Tl 2J&td]
HAlaL NF«B Al oJste] Skt & A+
415 BARF19] NF-xB/cyclin D19] '&d Z7Fe} AlXT
AAA p21 (WAFD)S] S 538lo] EBV 44 99t
SAE FHgL ARSI (8). Zhu & ATHS
EBV 4 9193 EBV 24 919 AFe]2] proliferation cell
nuclear antigen (PCNA)2} c-myc & & v]al #2435}t
PCNA®} c-myc T2 &2 13709] EBV 44 9% &
23} 45709] EBV &4 919 F2ollA A xA] 3518}
oste] A=k EBV 44 919k, EBV &4 919, EBV
&g kel 1d3e 22 5] PCNA labeling index(LI,
ghlE] x9S 493768(EBV YAl $19h), 14.839(EBV 24
219h), 35.613(215 %4)), 27.2735(¢13 % 2)o] AT} PCNA
LI= EBV 94 9197} EBV 24 §¢hztell Atket zjo)
A& HERISTE cmye T A 587119 919k FellA 33
o] FoA AR 58719] EBV A 9% 1A
2] FollA] 2171¢] A AR ) Egh cmye T
A S 13719 EBV A 1 i FellA 8719
oA WAL, 45719] EBV 43 919 E Foll
Al 25709] A LAFHITE e-mye THH AL WA
T EBV %A $19H EBV 24 919zl 2polH S

ERNA] & SFATE emye EE EBV A A Ul
EBVS] &R} optel Aate] gl Ao= UEhstth 2
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3t 9).

2. Non—coding RNA &89 Xlo|Fof| ZAHSH EBV

oy 9lot el 7Y ol

At 51 S}t el Sehs AT Y= MiR-
E
[e]

o] itk =EECIdnh FAH e

ATHLE 36709 HH o HAlE 9t rellA] -
1l §3 7 Hepithelial-mesenchymal) A $+3} FHed &
miR-200a, miR-200B 2] W&AZFS
quantitative PCR (RT-qPCR)= -A1&}o] £z} w149
microRNA®] 7|3 ¢] &S 37}alqlvh MiR-2002] 2
< EBV &4 fl¢tell Blulste] EBV A fltellA v
k. MiR-2009] 23] Az EBVZ A4dd ¢
OFA EF+(MKN74-EBV, MKN7-EBV, NUGC3-EBV)ol| 4] 2t
A=A} o]21dk miR-2002] Al ZH-2ke] 74 B-
cadherin ¥l 744, ZEBI-ZEB29| 2d TV} 55 Huksl
STt BARFO, EBNAI, LMP24°] MKN74 34592 pri-
miR-2002] A4S ZSFAAIRE, EBERS] AL pri-
miR-2009] 7HAE ZlskA] &okrh ol 4714 3
BH5AARE A543 miR-200 familye] & A3}, ZEBI/
ZEB29] &5, E-cadherin & 7~ 5ol 7]o)8k3i Tk
mEkbe 2E A 53 1 A (latency type 1 gene)™
miR-200 family2] =& A 3}e} E-cadherin HE BAaE F

reverse transcriptase

e

AN

Lok A|A &ks 7R AL glvkar Barsksict (10).

EBVO| ¢ AIAMXES In vitro 7+

Ll ksl
EBV ©@ld-& W& 3t} EBV 744 expression
o] ke i kA

Ao YEAHHIHOF of|5¥ BART miRNA 3421
Aow gyttt mEbA 2 A= BART miRNA7} EBV
HAMNETF] FAAIG AEGG] w9 Bol ot
3 AT (11). Marquitz 5 792 EBV %4 9
o el miRNA B3 Fde A3 EBVOl
At AlZ+= EBV BART miRNAS 52 Wd 5]
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tumor suppressor miRNAS] & A3s}E Ul 7|5
AlE miRNA 45-0] WS A Zlek ole]dh W=
EBV noncoding RNA 9] 8-S b3} %] vt #Ha v
s WgskAl st (12).

3. ME STl 2AB EBV UM 9ol Wol
17

B ARF ATE A sd 5ok ATHNEE &
e HH, AR, AGH BT, Bape] A, BAe] A
% S50] BBV 4 9Igkel 9l wivle] Irkm uw
3 =RE0|A. Kim 5 ATHe At 1 9 o
2 89150l R I ES

hybridizationS =3 3}3I T}, 24795 2] $4b= 18 <] EBV
g 919k ket 2997 9] EBV o4 919 AR
ek ool fHASS 92 WS EBV 44 14
o] AUANL, Wk e 55 S92 EBV &
et #do] ATt shAIRE, AIA] 84 A9F(body mass
index), ?193 W=, Helicobacter pylori 7+, ABO d &,
A 7HAL WSFE, AT, A9, 715E, Aola
Ql(dietary factor) 55> EBV 44 #1943} EBV &4 ¢
s TSk owgh G WA FERgit) whebA
9l Adre slshA g eh 32 Al WEe] EBV %
d Sigte] el 7odstal, das AF= EBV A S
UHTR= EBV o4 %ol ©of #do] glrkar ®astgl
t} (13). Li 5 A789L 7|E0 wxd 249 =i
o] ANE FAHA wEREA (meta-analysis)S A AISFIT
AR 5475719] 919k AlElell A 411417F EBV 943 9
o} AHH(7.5%)ATE EBV A $1F Foll A 11.1%7) B4
oA AN, 3.0%7F AN LAHAT. EBV
d f1eb4 HlaLste], EBV 4 919k gl Holvrt
g =) =3k EBV A 1ol A diffuse 82
7.9%%1 11, intestinal 32 8.0%3A T} EBV %A 999
2 B B w2, EBV ¥4 919k BA &S
nl=rol| Al 9.4%, oFAotellA] 6.1%, A 9.1%3] AL
2 EAES ) o]# 8 meta-analysiss EBV #3o] S+
ZA A ol A RE A AL, Skrte] A, flEd o], ¢k
Zlo] WhAgl K9] 2|9 A Ha 53 yeo] glrial Bl

a3t (1)
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Tunisia, Perun, China RHKD 552 Aol A]
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BenAyed-Guerfali 5 1782 Tunisia®] EBV &4 ¢
o] FHES 4] st 817h] fl9t oF el
EBER @ 7S 543815 EBER T2 817019 914
Haol A PEE L 3 EBV 4 A
% ek Fale] gzpe] volol] WAgE vho] SIS,
o] Babol duk HEy= HopE Bdo] iUk EBV
DNA t}gA] #2490 25, Tunisia®] EBV straine T4-
i F 9% (prototype) & AP Stk = 143k} A
% EBV strain®] Tunisia A} A4 274 % EBV strain?}
ARSI Wb EBV strain: oW A9 A Q1 Lo
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2HE FHE gp350/220 A2 sequenceS 431
t}. gp350/2202] N-Zet Wo| |9} EBNA3C WHo]A| ke
X3hA o] Q= Ao Ex¥ It} NPCe} EBV
| ARy *014 el gp350/220 WolA ] FAL
= gp350220 WolA7F £ o)A thgA H}
Waro) AgtEhal AT (16). Chen
A2l £ U (conventional gastric carcinoma,
CGC)X.t} gastric remnant carcinoma (GRC)°|4] EBV
$to] == AHE-S $3}aLA), China Guangzhouol 4]
W3 26 GRC FHS AHEsH] 2 We] EBV &4,
EBV ¥4 21t Ul9] EBV A% tf@dAdS 48kt &
gk GRC We] EBV 93 #19+2] EBV AHadd ®=3k %
A=A 26712] GRC FEollA 8712] Eio] EBV A
ALl Aoz Bt} Type A strain (87.5%), prototype
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A& AlQstari= €GC Wl EBV 44 91947 GRC U<
EBV ¥ #19r2 vll-¢- frAbstch 9 Aute] A w=s
9] (remnant stomach) 2] w43k 9] W3s}7} GRC 9]
=2 EBV A 91he] e #AAFNS ol &
Skt (17). Cheng & 178 gastric lymphoepithelioma-
like carcinoma (LELC)®] #|35 th&/d 3} EBV #Hajedzk
o] 45 A S F2A3HH China Guangzhou #| <<
EBV ¥ ¢ LELC®| #3 th@A3 EBV Zfdlo]
ZAFEI AT 702719] 919k Abele] 10710] 9] LELCE &
3= A
EBV %413 (genotype) -21- type A strain(8AF], 100%),
type F variant(6A}d], 75%), type 1 varint(8AFZ], 100%),
mut-W 1/I variant(7A}#], 87.5%), Xhol-LMP1 variant(5A}2]l,
62.5%), del-LMP1 variant(6A}2l, 65%)7F EBV-4A] gastric
LELCOlA tE o] Fi &S el ol
EBV 3482 444 EBV 94 1 9] EBV
AR5 3 Hlszatth EBNAL tHdAd 49 Vleu$} P-ala
oFF3o] EBV 443 gastric LELCOA thE& o] FiL 3l
S5 YeERNIEh o213 EBNAL T8 A2 Vavalo] th
£ o= AAQ EBV 4 919k o] EBNAL tHEA
3} 2polE HATh T3k EBV %A LELC (median survival
time=43.0 months)= 4’344 <l EBV ¥4 ¢ % (median
survival time=18.0 months)¥} H]ulsle] £ oS5 71X
AATE A= 919k LELC7E 4Esl EBVE ¢
o] 91il, EBV ¥ LELCS 441 EBV ¥4 A
53 opp g om BREofok gk AlSksllt

(18).
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2 AR Fate Ad s Bt dFRE
YCCEL13} NCC-242}= Al9F EBV A YSAEF
o] #3F =503t Kim 5 A7 82 E

4 91t B2 5E F3E YCCELI MXFE EBV
3 21 U9l EBV o3t Aol ARSE 5 A P
17| fJste] EASIQIT). o] MEF= EBNAIY LMP24
2 31Xt EBNA2, LMP2B, LMP1-& 2&3k<] 9k
o} o522 EBV Iytic @22 12-O-tetradecanoylphorbol-
13-acetate®] Aol AFglo] &A= A e¥ekrt. YCCELL
2 BART miRNAS 2 552 A3 A 1, BHRFI
miRNAT &3] 23kth YCCEL1<> cytokerating &
SAAINE, CD213} CD19-S ¥ EA] ekgktl. YCCELLS]

4

o
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31, o] % 871¢] Ahell(80%)7F EBV 4ol sith.
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F2 EBV 449} EBV miRNA &S duk# <l EBV
3 919k Abelet vlszEkgith & A5+ YCCELL Al
b fishddolr EBVE] Ags Agshotl £ BHlo]
g 5= JSS AetEi (19). Ku 5 d79S =9l
A gEOoRRE Fuy ¢7hx o M2 AUdAEF
(NCC-19, NCC-24, NCC-59, SNU-1750, SNU-1967)2 -]
3ISIT). 47142 AlEF= F-2 monolayer= A5k, 1
7S] AEFE B5A AETeR Ak, v 17}
Ao] METFE FAAN F5d AEgolg] 2 Asit) o
Zoll A NCC-24 919+ AlEF7)F EBVOll #dsl Ao=
ytth EBV 73S NCC-24 A|EF2] Hefe] ofx2d]
M BEETE B AT NCC-247)F 91938 3ol
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EBVS] 43 982 FRshze ol 239 wd A
sgoR ALgE 5 9 Aolekn ATt 0)

2 ATl Fobe Ad s ke A RES
EBV A A U9 6712 514 loci®t WNT54 pro-

moterol| A A 37} HAT L B adk =FEEo|dth
Saito & ATEH-S EBV Y4 91947 EBV &4 197t
w23} =S H)uSski= case control TS G333 T
¥ A5= 25709 EBER-1 43 EBV ¥4 S} 5070
o] EBV &4 #1¢HS A8tk EBV 43 919k 5014
DNA #Z3s}E Vel §3AE wZal] skl %
3 APE FHzket BEE 16719 locie] W Z s et
PCR Aol eJate] A= Qe 16719] A& <ol
A 12709 FrEAEe] wEst RIEZF EBV 94 Sl
Al EBV £4 fItith A yehdth 53] 67119 5ol
A loci (MINT2, MINT31, pl4, pl6, p73, RUNX3)2] w23}
W= EBV &4 f1%tell vlaste] 538s] EBV 443 9
oA =keh. et WS index™= EBV 24 YR
T} EBV ¥4 919tollA 53] okt waha] 2 A4+
DNA | Z3}7} EBV 4 19ke] wdat 1S =g
Aolgka Aetelgltt (21). Liv 5 ATES EBV 94 ¢
¢re] wrdol] EBVZ}E ow 3t qehs sk A& Yol
2} 5701 EBV %A 9193} 15702] EBV &4 9 Al
FEANA WNT54 L83 WNT54 Z2EE WHsts
ettt & Aol gJste] EBV A 192 mi¢-
At Al WNT54S LA3HA] %3l WNT54 ZZEEH
FoeA F2 a7 wAstE 7 sle 3lo] A

At Wb 2 A= BBV 93 WNT549] 3|2l

s}

SEdN
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S7F EBV 4 91ghe] ol vlofgittar A|erakglc
(22).

7.EBV 24 Q0] Cht BIojSHY o1

Zairel &ake Ad sd sete] AFAEHRES
FasL 3 57}, tumor-infiltrating lymphocyte (TIL)] |32

kil & 5°] EBV ¥4 #1¢te] et 1
oghttal Badh =50tk He 5 A7HS
2 Aol A Fas/FasL H& o] E%A|E9} TILS]
AEAPE R oju gt FAAIE T e AE AV
Stk WAZzA s skS ALE-ste] Fas/Fasl ES 49719

4 91 ®E, 20709] EBV 24 919 HE, 127
o] 44 ¢ H9h(normal gastric mucosa)ol| Al 21}t
Apoptotic index(AL, M| XA} X]4%)= terminal deoxynu-
cleotidyl transferase (TdT)-mediated dUTP-biotin nick end
labeling (TUBEL)?ll 2J3te] SH AT Fas FHES A
9 Aol A 91.7%0] 3L, f1tell Al 76.8% (p < 0.05)
o[tk FasL® YIES A 9 HHellA 16.7%°1A 1L,
L9kl A 58%01 AT Fas®l 45 EBV 743 SItE
t EBV 4 f1dtolA #53] wakth90.0% vs. 71.4%,
p < 0.05). FasLo] ¥4 EL EBV 24 YW} EBV %
2] Qoboll A D53 =ATHA5% vs. 63.2%, p < 0.05). Al
= EBV 4 9ETt EBV A ltel 453 wigh
tHp = 0.002). TIL2] =9} A= EBV &4 9% R} EBV
G AUl =X < 0.05). TFAEZ WellA TILS
A= FasL®] 2& 53 A ow s o] stk
A 2 A= EBV A A1 U9 FasL 2E F7F
oF TILS] AlEZAPE s SEAE7) 7]59] A4
258 oyt f8stal, ol ofe] e xlee
7118k Aolgka BWalslith (23). Lee 5 AT8-S EBV

N v

o FReu o] BBV B4 AU T ALTE 29T
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T-cell receptor (TCR)2] &
DNA®} EBER RNAY 3074 9] 4} 5
It} Reverse Transcriptase Polymerase Chain Reaction (RT-
PCR) #4ef] oJste] RE 499 EBV ¥4 StolA
EBNAI, BART, LMP2a®] mRNA7} ©# 521t} CD8(+) T
AlE= EBV A 919 Wo] &4 "2 v o5
A3t = 471x]9] EBV 44 Az AolA] 107)€]
=

2
FE8% W=7} TCR VB complement determine region

M Lee, et al.

(CDR) 3 5°]% RT-PCR|| 2|5} BAH AT &2 A=
20| 95t HE T AIEE In vivo AolA EBV %A
Aol Hk-g-s= 58 cytotoxic T AT Aolgkar A
3FATE (24). Strong 5 ATHS EBVe}F $1te] Ast
ARAFE FAfstaA A EBV 34 B3-S ARS8}
o] EBV %A 919t W9 EBV #3d# wralyl EBV ¥
A A HskE #4830 EBV A M= &9
17%14 FA = AT 7H =& EBV 3% 7H 471
o] AEeA BamHl A #9185 71 AAMAIE diF-7e
EBV read& 18It 7]FAILe] Ak 24
< EBV HAHAIE s EE ddshs MEhEBY 44
Aol s FuEHN A9HAE a2 453 interferon
HAANE &
ol9ld| &, agke] AXEZENAd TH XE(cytotoxic T-cell)2}

4 2] A E£ A A(natural killer cell inhibitor) IDO1
7} EBV AAME 15 Eg $este AZ(hiEBV %4
Ahell HEH AT} gk FEAAFHAAES FH T
FAARES hiEBV 473 f1¢kollA B 2 A o]
3 #2S Falo] B AGE EBV/F 92 dFHow

A= S AT (29).
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8. EBV 2&+d @9l o= & X A+

Aol =rhal Baldk =750l 9t) Song & ATES
LELCS] A& o|=o] EBV #4Y 1 AA| = EBV I&
S e AdFo] JEAE ZAEIGITE 19943 F-E

20083714 SR Eol A, 123719] EBV A A}
40571¢] EBV & = AT o] T 123719
EBV ¥4 9%k 3714 2438H4] el ow vyl
t}. = A4l LELC (n=53, 43.1%), Cronhn's disease-like
lymphocytic reaction (CLR) (n=52, 42.3%), conventional
adenocarcinoma (n=18, 14.6%)°] %t} EBV 44 914 3
A= B TR Zoll 9] 3Hproximal location)] FUH<
7R 2 AT 5, thE T (control, p = .003)T} H]1lE},
lower T stage (p < .0001), lower T stage (p =.02)°] At} 4™
& 3 (univariate analysis)oll 23}, EBV ¥4 91+ $x}
= HET(p < .004) B} o] 11 ABETZRS 7HAAL QAL
th 7|52 1Y vkl 99k EBV M4 9ol Alsst

)
K

[o
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(stratification) +47-2 LELCS®} LELC+CLRS 714l 3=
o] ] 71 overall survival time(hazard ratio”} Z+Z} 0.099}¢
0.429)%} disease-free survival(hazard ratio”} 22} 0.059}
0469 7H= As AN mebs, - AT
EBV ¥4 A% o5 ghate] dF wkgol o)Eqiha
B3}t e CLRE 712 EBV ¥4 INEBV &
2] 9J$k-CLR)©] LELCOl B]S=3h o 5
LELCel thet A e]= EBV 44 9I-CLRS X3317] 9
ato] strfjs|ofof drhal ®arskgltt (26). Hung & A
g 1A 9% A& (radical gastrostomy)S W <
17158 37]¢] 1,020 2] &AF ®3E EAste] EBV %
73 el dFdAkE A BT 1,0207 9] €A} el
A 5271¢] EBV 8 A AHIE g8, @ EE
Al gi522] EBV 44 1ol HAEA(p = 0.003), 7
S(stump cancer)ol| A =2 HI=Z BAE (P < 0.001),
iz vlasiA] 237 @ E e = 0.010)°130tk A
< 42 EBV ¥4 9193 EBV &4 A1 AlolollA
AEES] 2ol7) s UERIATHp = 0.977). thH
4] (multivariate analysis)t= %% 7|7} 5 cm ©]/do]aL
(hazard ratio=2.884, p = 0.027), non-LELC®]™ (hazard ratio
12.187, p = 0.005), H24 H|Eo] 5 o]R](hazard ratio”}
193529, p < 0.0001) EBV &4 $19+& t ofshel #44
9 AEES A3 AT FFEE Zolp = 083495
Hzd dolap = 0833)= S T8 mdeA] X

%%
B ol dFeIAEe] EBY B4 Ael THe] =
=3 §89 W e Aol Bk Atad @7).

9. EBV & 2% A=A S+

B Al Soke Ad 5d skl A @
HUA docetaxel?} 5-FUZF EBVY] Iytic 725 doXIch
I B3 =757} Bacille de Calmette et Guérin (BCG)
7]8ke] EBV WAlS A3 =REolQitl. A H 0w,
Shin 5 ATEH-> EBV 7Hlo] 91¢ke] sh8ha] iAol of
w3k s FEAE B8] sk, AMESA A,
M EF7] B2, Western blot 4 5= A A|5}e], EBV
A Y1HAGS-EBV)SF EBV 24 997H] docetaxel o]
gk skehA Aol kol S EA8HATE Bel2 e
AGS-EBV Aol A w9~ 3%9k3L, p2] %= AGS Al
o A =t} thAlZ EBV Iytic £32F ¥&o] docetaxel
Al ofste] FrE ek webA £ d9= EBV #4

E Hol7] ujZd,

3} EBV lytic fr%=7F 19kl tigk sheh] s 5
thal AekatiTt (28). Seo 5 ATEE EBV 7

o] slsta] WAdell omgt Jaks FEAE 8] 9
ale], EBV 94 $19HAGS-EBV)9} EBV &4 $19HAGS)
Z+e] 5-fluorouracil (5-FU)ll digh 31814 WAde] 2o d&
AT EBV A 91%F A= 5-Fuel gk Wk
7F EBV 4 A AR Y St} PARP cleavage9}
capase-3 B E=E EBV 4 91 AlX T EBV 44
9ot M FA Ytk Bel-2 S EBV 9 919kl A
=Y. 5-FUs= BZLFI, BRLFI, BMRFI, BHRFI¥} 7+
EBV-ytic 44 &S F8lith uebd 2 Aqe
EBVO| FH¢lo] AlzAbda dde frdxte] dds =4
sto] flgtel tigh 5-FUS sh8hH A @kdel 7]ofghrhar
A QF3HATH (29).

Xue 5 ATYLS EBV LMP249} BZLFIS 33k A)
Z3H-BCG #AlS AlZ=stolA, EBV 4 fistellA o] ¥
2e] 7HeA S AAEFITE BCG-Ag8SB -7 A+9} EBV
LMP2A4-BALF] A= E. coli-BCG shuttle-vector pMV261
of 2249 skl o] AMxF Evhiv|=x= BZLF1#
LMP2A fusion proteins 2 UA3I3lct. Ax3 BCG &
20 BZLF1 (LMP2A) Ao ©A| = At o2k §5
A e om Az, AZF BCGE Phe-2

oA ANzt AEG AGUEES Fr=akltt (30).
CONSLUSIONS

201090t e] Aub7)o] AT FES HAS A, wel=
"EBV ¥ AU e "He
gaks] o] Folx)a Atk HANE ol A= EBV ¥
4 dAgte] WHELS vl B, 1 thAlel] 919k
E2 w5 =T EE}EW T ejeh= ] sujellAE 3
H%L HL 52 EBV Ok/d HOL,] uLtﬂ 55 = 7
041*&%4. Bk w9 A7AEC] EBV 44 919
7174 A= 3] AFAERT 953 =2 T
o E=Eskal 7] wEel, {1t =
< I AAANA =] ARl w9 AFAREel
A4 7FsAds Wzt itk webA =le] EBV
At A5te] A3y do8Eith olgg deAdS
WEke dqaEsiel 553 el 2
<78k,

we},

m o X )
oX ¥ oX
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EBV strain®] =<1 EBV ¥4 $lghddol ojwA o1 o
&5 Fshs A5 Ak QA WA
] ATtEo] &Es] o]Fo] AAlolgt ZgiHrh dE &
™, EBV bacmid 7|¥F &5 Eh(reverse genetics) = 4324
o7 FEHa}o], :?LHS’J EBV <5 2b=<l Al
1 &5ko], =l EBV 9 & FXA7)=Y A
ole] g GATre] ©

F

] }\]_)_:Eﬂ

o :{o g
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