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Epstein-Barr virus (EBV) is frequently associated with nasopharyngeal lymphoepithe-
liomas and certain types of lymphoma, and rare lymphoepithelioma-like carcinomas
occuring in various of organs such as stomach, parotid gland, thymus and lung. We have
investigated the possibility that EBV may be present not only in the rare type of
nasopharyngeal carcinoma, but also in the typical nasopharyngeal carcinoma (NPC) of
squamous cell type. Polymerase chain reaction (PCR) for the W fragment of EBV was per-
formed for the detection of EBV DNA, and in situ hybridization was performed for the
detection of latent EBV infection in formalin-fixed paraffin embedded surgical specimens
with EBER probe. PCR for the variable number of tandem repeat (VNTR) region of the
latent membrane protein-1 gene was also performed for the differentiation of the infected
EBV subtype in the different tumors. Positive reactions of the EBV was shown in 18 (86
%) of 21 cases of NPC. These reactions were detected by all of the above cases only in
the carcinoma tissue specimens. The frequency of EBV gene expression at the NPC was
related to the histologic differentiation of the tumors: All of the 9 cases of the
lymphoepitheliomas and 3 cases of poorly differentiated squamous cell carcinomas were
positive for EBV, § out of 7 squamous cell carcinomas of moderate differentiation were
positive for EBV, and 2 cases of the well differentiated squamous cell carcinomas were
negative for EBV, The EBV found in the NPC has three different number of YVNTR in
the latent membrane protein gene-1. These results suggest that variable subtypes of EBVs
are associated with the NPC and the association of EBV with NPC is late event in the
nasopharyngeal carcinoma progression as evidenced by negative association in the
preneoplastic lesion and frequent association in the more poor differentiated tumors.
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shEAe] gled vhelela zhede] oW d¥E ¢ A
slebe 7ld & FEF A7z short olzizial Ay
wE Aoz gphgAs #de} gl Aoz ozl
vlol2|2t A gt DAY G¥TF L ] ule)
#2124l Epstein-Barr ®pelz|~(EBV)= Burkitt’s
g o olis w7k egis 5 Ae] e
Aoz ¢ qr}. £9 EBVE in vitrooh+] AHg
B3 =7E lymphoblastoid AEF2 sAAPA A
F en¥, He g oEd EXF] YEFh o
B EA 2 YzEY, ulEFgs $ui0e d¥eMx
EBVs}e] A7} 23 54ic),

H)7plEqke BT XY olz vl el
B, ohE Al o] w4 & e By
s gich vldst wizkel¥4st EBVSY gAe A
Aoz ¥t vt gich et ofzrhA] 3l
FEsts AndeAEds EBVeY #A+ B2
Atetch o2 A3HE Hod WAt w A Xtz EBVele
A ob3] B3 wheA A oY EBV7) A
A4 973 At AGiale] ebefoa] R,
AF4u e EBVE 7l5d A7 2480
BaWet, EBV7} elahids F7IIF4u) ey 2
A 4 orkes B3R EBV) v)7telFabget
SN Fay AL § Aoldes A AN
vl ##gk EBV7E shdAfelt obe] Alaad & of
2 A7lel ojd GG sleAe yheA o) gk

webH E qdFlde §FlelA AT wglF
Ak =A5EdE2 EHS ¥, EBV 344€$ in
situ hybridization (ISH) 5& %3l £Age=
A, wAelFeke] 22530 upg EBVsle] gy
£ WA sgen, grEach+ EBVr} gkl #
A2l 7y ARza 9 Ay q EBV#4datg
W RE ZAlste] EBV s uli}alFotale]q
ZAFY 22 Bol|H & st sl sty wAgal
Ft7 |95 EBVellE oW Sold o} ¥e]
A5 «47|#:)4 latent membrane protein-I
(LMP-1}& encodingsl& EBV -4z +x2% nf
ojzjAnit} thakgt 42 33 base pair2 tandem
repeat(various number of tandem repeat;

VNTR)® 4% ¥918 w7 dEgtzaedy 3¢
ErdH-go 2 FEs R3¢ EAse EBV
£ vzt 2 ujF ¥t $dsE EBVIT §
A olgel Bolye] sleAE ZAMslnA stgon o
23] b ohjzk Sz A Ax EBV otjg =4}
gte] wW|7hlFete] b AA EBVAE oln Al7lel
ol AZE FAENSEANE HAHeE ¢ &
et
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AT B 19863 19929712 A
T ooFoEg B Angdauddd 43" 2199
v7}al¥ete) wety EelzAg e sgc F
o =AEA F{HE WHO £7Y9 uia), wma
oA Fabs vt e ERddod, g AE
Y& 2T Pisd wel niHy, Ty, A
5o 2 Aot

2) A7 Uy

(1) In situ hybridization: =2 EBV 2¥
& 24817] $18k4 in situ hybridizatioin (ISH)
YE A dlgrl. ALY probeZ: EBV H2d|
iste Eeldelziz ¢33l EBERs™ & AH4314
b Z3g 6pm# sialined HEAZ] Loy
ubAsle] 56°Col4] 3087 WA £ xylened] 38
4 23d @9 setEg AAsIgoh ol 09% W©
95% olEUd I &ol 384 7 2319 ¢ £ 255
ol walEle] FAAct ol F 0.00l mg% A pro-
teinase K(Sigma, St. Louis, MO, U.S.A)9) 37°C
A 1087 242171 F FH52 AYstzm, 379
20870 =244 =L 443 A=A A Az d
FA4 ¢ FITCR label® EBER probe (DAKO,
Denmark)& 40~100 x4 "ei=q] F 37°Cel 4 2
ARZk wb-g-Alzich o) # 0.1M Tris buffered saline
(TBS)ol 583t =+ F 0.1% Triton X-1007} %
8 TBSe 5871 33 AAstele). AA &2fe)n
of anti-FITC (DAKOQ, Denmark)E 10044
e & 3087 Aol 4 ukg-AFHeh tha] TBSH
43¢ ¥ alkaline phosphataser} AYE anti-
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mouse Igel 30%7F yhg-A|zl #+ BCIP/NBTZ %
s},

(2) StELHYuR(polymerase chain reac-
tion; PCR)& ol8# EBV REXIWM Al

@ =3ez Me DNA #§; 433 =x1ds
o) Fstol ] A4z oz ajo g Fofsle micro-
centrifuge tubeo] ¥, | ml xylenec® [0E7}
#elslod paraffing AAstgc), Y42=ste xy-
lene® AA& R, 400449 100 mM Tris-HCl, pH
85 5mM EDTA, 1% SDS, 500 xg/ml2] pro-
teinase K2 56°ColA 12A12F whgAlglc}, o) f
200 #12] buffered phenol®} %22 chloroform
& Wi 1027 vortext ¥ HAIRE st AEAE
Pepshich, Relg 43¢ 10049 10 M sodi-
um acetates} 80049 ¢4FEE ¥y HE ¥
—70°Coll A 3027 DNAE F"Azch olF 4°Ce
A 1587 Y4E4e ¥ A4FdE vz DNA 3
HEE 50042 70% oldgdsmeE ANl
DNA FAHEL 3049 FF5d 5 F = &
F& Y78 o485 DNA 55 78 § 4°Col 2
#Hahdch

@ W FEHel PCR; EBV #da W Agxeg] o
Hal 124 bp DNA ¥4& $=44 5 9= prim-
er (TC60; 5-CCA GAG GTA AGT GGA
CTT-3, TC6l; 5-GAC CGG TGC CTT CTT
AGG-3)2 :<sled, DNA synthesizer (Ap-
plied Biosystems, Foster City, CA, USA)E A
zale] Az q whg'e g HAscl HF EE
§Ee z2A4e A4 i DNA 249, 274
200mM ¢} dATP, dTTP, dCTP, dGTP &
0.! mM primer, 10mM Tris-HCI, pH 8.3,
50 mM KCl, 2mM MgCL, 0.01% geiatin, 0.5
Unit Taq DNA polymerase (Perkin-Elmer
Cetus Corporation, Emeryville, CA, US.A}E
Eiete) F 2049 4P Hoe), FEEAGY
-2 & thermal cycler (Perkin-Elmer Cetus
Corporation}s ol4#-8ke] 3532 uhg§ Axjstd
o}, z}+ cycle# 94°Cell4 30 &7t2] denaturation,
50°CelA] 1¥7+4 annealing, 72°Cetd 1379
primer extension e 2 FA=gich vpAuto 2 72°C
A 587 AR Aeldlw 4°CE J48e] w34 F

ol ¢ gal

igich, S Esddubsol 459 HapEA 10
HE Ml 249 gel loading buffer (0.25%
bromophenol blue, 0.25% xylene cyanol FF,
15% Ficoll in water)e} E¥sled 2 % agarose
gel® #719% 813, 0.54g/ml ethidium bromide
{Sigma, St Louis, Mo, USA)=E 303t d4sly
Ao dF A2 $Z5 DNA bandg ##stgict

@ VNTR gt4; EBV LMP-1 #3322l car-
boxyl?l 29| od¥-& FAs: 33bpH9 VNTRE
ZZ 7)== primer (SL18; 5-GGC GCA CCT
GGA GGT GGT CC-3, SL1% 5-TTT CCA
GCA GAG TCG CTA GG-3')F arahstgdch®. #
ke EHEe AL Al Fel® 249
DNAs<}, Zzt 200 mM 4 dATP, dTTP, dGTPs
5mM dCTP, 1.6xCi [«-*PIdCTP (3,000 Ci/
mmol), 0.1 mM primer, 10 mM Tris-HCI, pH
8.3, 50 mM KCl, 2mM MgClL, 0.5% DMSO, 0.5
Unit Tag DNA polymerase (Perkin-Elmer
Cetus Corporation)d &¢Hste] & 20418 Lo
2 &lod S¢Faadsiubgg A sl dbso] B
AHEE stop buffer (95% formamide, 10 mM
EDTA, 0.1% bromophenol blue, 0.1% xylene
cyanol FF)2} 4& ¥, 95°CelA 387 gy
¥efl 8M urea”} Z%3¥ denaturating 6% poly-
acrylamide gels| 2,500 voltald 247} H7l4%
stelel, H7jdFe] ¥ £ geld 3MM Whatman
papers] < t}l¢ plastic wrape g el gel
dryer2 23 F —70°Col4d X-ray film (Fuji
Co., Tokyo, Japan)o 2447t autoradiography
B Al kZe] 9 filme "HASlY DNA
band® #=71& wildte] VNTRS T8 A3l

< =
1) vigelxgtolMel EBV #&A Wi

vi7bel®qtg HeldHoR Ry A £ 21-4%F
97} w|R-Hetelglm, 12617} Hagaba) M Estolgich,
Hygagodzeys =28 FFez g A, 24
7b EEskeldy, TH7 SRslotelglen, 347]
AEstolgict. v QEg4 EBERs 4
ISHHe 2 HaAg Az, By zete 124% 8
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—g=ralel w7kl Fghe] 4Rl Epstein-Barr niel#|x2) £4 -

ol 4] w)i-steb2 94 F¥-of4] EBERs ¥e| &
=9l iz(Table 1), oj F2 #HtFwo] ZalA o
A =lelcH{Fig, 1), #=Aato) A Lot 2 2551 EBERs
WaEg At S we) vlws B AR, 258
YL 2o BE SAHesln, FEEYL 745 bdel
A, 3L 34 25 kAot B[kl Fotel A
2] EBERs #d& gto| xaldtz Fibo| Wi
2 WEsL FrlEe A%e Rdrh a2y ey o4

el = EBERs2] w#2 &o¥d 7} g,
FHel A4¥ GFAT G A Al B Az e
EBERs ##-& &% 5 gl
Hi7ZFlFghE o 4le] EBV #3l2tel Eafeiis
A 214% DNA F2o| shssiddd 1844
EBV WaHE S a4 datgste] atelrghe} 2
A= ISHYS % 2zt f2stgc(Table 1)
ettt A W AHE 7o REeA Ha=Egz,

a. EBVe] 242 #2529 glaAeqt Seojspy) whalsfo] $24 a4 Hgydoe £ 4 A72elth b EBERs
gk Ee) defnt dfFH o= oFYutgg Balvh ¢ FEHR WHda) AEgelA EBERs?| Wde] gad
thod. =l Eleke] AS Eolgl oF AT HellMnt gdelo 2 EBERse] Wdle] #alge}

- 809 —



s A28 Y A5 5

Table 1. #)7ql ¥t 48] EBV W&

In Situ THEAgNE
244 Hybn(do;z)atlon VNTR W fragment
(%) (%)
A= A 2t
TR 0/2(0) 0/2(0) 0/2(0)
835 5/7(71) 4/6(67) 4/6(67)
s 3/3(100) 1/3(33) 1/3(33)
o] gt 9/9(100) 5/7(71) /7(100)

HygdaAEegs] AFE 1143 5904 Fal=gle
o, 2AFAHo 2 uFYe WP Ete) A
ISH2) Zz}e} nizirial2 EBV WAHH-E g% o
A ziet,

2) v|Zelgdolsd ZEE EBVS VNTRo of
& ¥in

EBV9 LMP-1 #3a 4 VNTRE F438
e 9 FPaaAALES 8o 4 Fony
Hj7kalFqke] Zajo] W@ EBVe VNTR 2718
Zabe £ AR, st A¥ T4F SelelA dy
A9g4 A¥ 1149F 5ele)d VNTRE &g
Asdeh. widdFstel A&¥ EBVE VNTRS &
71E olgste] wingk 2, 3709 el THE #
2% 7 slalew, o]&& 77 33 bpe &e)7)t sled
VNTRS] gheo] 13 9 238 aelr} sle R
& o 9lgich(Fig. 2). VNTRe] &atsl 5¢ 3 24
AXE o2 2719 VNTRE A7 dal=e A4
7F slglent o k2 mulsb gk, Ak 1845 A4
Zxel X EBVAAat walel = oo} A4
9 oz Ae| AL FH2 EBVE o8 dd=dEx
= 94 9 slo(Fig. 2).

a &

vjzkeldetst EBV e 34 4 helal padeln
Tt EBV7E S8 el #4ste AU F¢L o1
#AsA g £ ATAEE @I Al EAg v
AelEsdol A EBV faabe] g2 S #Q ¥ 5
SIS, ol ghe] 2AEE FFo] @&4E EBVe}

olAwl 2 6l

1 2 K] 4 5 & 31 B 9

Muker NCNCNCNCNCNCNCNOCNC

-
o
254bp
- &
21bp €
-

188bp

Fig. 2. 3¢z sd4tgd Bd widadFst 244
A% EBVe] LMP-1 %344 VNTR %9
DNAS® &z, drl<dF4 34, 44, 54, 64 @
A2 2 Yo 4 $4% DNAZ Eolsn] o &
& 33bp4 Aolrt = AFHYE & 4 sl

HE Ay FArE ole A% ¥yl =¢ EBV
friabe] e P gaFaleld AguueAe
Hal=A ket ¢l EBVr) ujzbelFel 28ty
T Frle Uag #dde] sl&g Alable AR 4
zZ R, 24 EBV LMP-12]1 VYNTRe] 744
vie} ot =712 FE EHgled, dReNE o
27]1%] VNTRE 71A& EBVE &% glger}
2 ok = minjEdn), oled Ade wlZlFy
4 945 EBVE F2 3 52 EBV7L 4498 A
°lw M& o} EBV7 &% #4¥ A%y =gvde
HE AlAbge)

HiZE1Fata EBVee] gde AAA ez 3
$5HA gel® ApAolxgl, &zt RaEl diRE
e =gy or vlisiglalel FATNE wHHE
¥ A zegay @AF 7Y% dFE 5By
uuzel npe} Aa}s} 4Folsti . Raab-TraubS®
& Southern blot hybridizationg %§ A%l
5708 BIAFE g Eefela] AL okl EBV
HAAE gastedds e}, NiedobitekEe
DNA-DNA ISH® 3! EBERsZ o|&%F ISHY 4
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— g2 ol2] u]7}aletel Wl Epstein-Barr wlejz| =g B4

gel A EBVE £A8 #5A ety Rustg
o} & Agdse ISHYE $sbed niddF Agy
HA LGN ME EL WE2(8/12, 75%) EBVe &
AE #AE dsled ol FHEALANUEE o]
4§ EBV #42 A&z g%k £ 474
A2 ¥ol viFel¥gst EBVY #Ae o9 &
225 8o T8 Ae] olie} AA Y BAF9el 2
4§ Age] slckm AR o)A E AL L w]FalE
o] ulRaetat FAE ZAHHE Roj b9l o
o4 EBVe w#g #Hastx Ed¥c:s o E B3
AEe Adgw YA,

£ AfdAME ISHH® Fgascidges
EBV #3#4 &g 2astged 2 Adeld A4
¢ Aart gepn Tojzale|gdy] E) THEALA
A2 F¢ DNA 404 chazbe] #elzt sl
ch, zeu} ISHY R F4F A+ S4aadqts
ol g8k JAl 25 djige] w|7bqFEgelq EBV ¥
geo] g2 #Hgln olzlst LA Rl FE¢A
Ao 2 gy Wi, uladEgst EBVE #AE
st T defrte FAE Abaslch

£ 79 a2 w)7kalfebe] 45 EBVY
ol 8o Aaoic} b Ao vehdeon F Fakol
A2 EBV&AAE HEEAolgich vl7kalfstal A
fH¢l" EBV ###tdA EBERsz LMP7} =ii-8
ge] A =E o4 wHEEHAS, HEATAEY
12403 BellhA HE=HAhe B Ay A s
aleil Mg W)zl Foke} Aol e EBVZ} FoAl
o s AEgEe 9= Ae] ofuiet ahAg
Aol o AFE d Zolehis 7L hAlgth &
EBVrl 7t @ AESF g4 EBVsS
Folgr «d¥hg e wzbolEctel WA, oleid
259 ot A 2AAME EBVsL 2452 4
Lohis abAlsd obe) wba g9l 2ldstAe] wi§ QA7
o] ZAH= Ze BBV &g wizkalgsh A4
#HE Fuzld dig s e Aladch

F<| =
HAEe 479 slgdEdold & EBV £4

A GHEF ol wHe A {FHH et o)
it 22 AL Jehdm, ssae]g e

AME HEsFANA TEHFRE & USE e
G e talsgen, ol AMRlY ¥ @
& Bojg BAlolW shUAHHF £ Hekshe W
£9¢ w5 olele Az %5 EBV ¥ %
QFare a2 A2 B ohJe FWAAA
EBVS <atel njar 4g¢d wae vy & o
S DECEVE TEREEICERE L
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