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EMREEREEC 31T 5 Epstein-Barr v 4 VA BETFEDRS LK
p53 & H, bel2 HADFKIICE T 55

SRAFEFRELHETRBEHERE (EFH)I QD
z B E Z

FMREEE I BT B Epstein-Barr 7 A /v A (Epstein-Barr virus, EBV) OB 5%, REMHEMLEM EBV BEETFESHLE
HEaZ ik DR L. 7, MR ETEY p53 BE, BEEGTEY bel2 EAOKRE LEA, Thb0 LFEE~
DE5 3 X0 EBV & DB EA B Lz, EBV 212 — F4 58K/ RNA (EBV encoded small RNAs, EBERs) ¥ X U'#3:&
&F BHLF &8T5+ ) TR 2 LA+ F 7 e -7 BOTEERRFTI A 7Y F4 £ — > g ¥ (in situ hybridization) 217>
.o Fk, BRRERRBEFIR - VIALIEAREZEB 1 (latent membrane proteinl, LMP1), EBV BEEZH R 2
(EBV-associated nuclear antigen2, EBNA2), #FEv 1 2 L OREIEEE FIC 2 — F 5 BZLFl EH, p53 BB IV
bel-2 BEIEHT L€/ 7 o —F A fifEr AU CTREABRILEREL T, CMEBEBS6IESI-R, EBERs BH¥ 24661 (82%),
BHLF BBtk 6 61 (11%), LMP1 BB 1740 (30%), BZLF1 HEMBMET184] (32%) TH-t. EBNA2 3£&fITClEETH -
fo. HRREEEO ERTERFREEAZRS BRI, SLRIFEALE TIRI264304 (34%), RO(LE TRITHIR 166 (94%) 12
BT EBERs BABMTH »722%, BELERE S #lk X O 2 #1 T2 EBERs ileH Th - . LIREEEAMRS S PCR &
#F\T EBV-DNA ##IE L7 & 25, SILESEA{LE24GIH226] (92%), Ko {Li1361£4FT EBV-DNA Oftirshbh
1, RELEEIFARSIVUIRBE 260538 IRk o, ZALORER» S {ELHIEALE & RMELEBIC BT EBV
DOEELEENTER R, EBV OBRREEETFOREZERC I HSE TR, [HTHEZ EMATRI N, bel2 BRHEHIZ
5001 (89%) TH - 1tcdd, +DORFIL LMPl ORBIKE L T Ted o, BREENSHE Y 7 ~D R A o FHEIEYH
4% BZLFl ZEARTCHMBRECRBE LTED, BHLF OB O THIEBETHIOATHH I L X h, BZLFl EHORE R
BHoTHLEHEFA 7 AEBTLTRLT, MAECHKE L BZLF] BOXAAC » FRELH I LW EE L bR, p53 &
B 123160 (55%) THo7Tohd, FOXKFIL BZLFI EHORBE LABE L TR (p<0.001), MEDOHEEIEAY BZLF] EA

small RNA; EBNA, EBV-associated nuclear

BLUV p53 BEADKBEE TR b L, REO—RCZRD 55 Z LAYREEMFANTR S hiz.

Key words nasopharyngeal carcinoma, Epstein-Barr virus, p53, bcl-2, histopathological study

Epstein-Barr v 1 s\ & (Epstein-Barr virus, EBV) 3, 19645

1= Epstein &#EFPRETHS Barr HIZ L HA—Fy P Y v

NEEERRTCER I AR ATA A ARNCET A Y A
NATHBY, O~V RAT AV AFRBBREREYEHE L
Tkh, EBV fifbEERIZ 2~ 3 W TTO~80%ICEL, A
TIIRIZI0K TH B, e FPORAY A L2 L LT, BEM
ST D LR EBERRIT I ERabR T3, Z0
Ioke bADE¥EETHE>—F T, EBV *FEe +BY v
SEICRBER (in vitro) TR$ X 2D LRI LERBEME A

BITZEnh, BEEMEELEESTLATVWE, BEDOL

THA=F o Y VABERIZLD ETH Y VoS EKEENRER
PHABOEHE~OEENE L bR TS, BHBTE LT
i, EIREERE & OBIEA, mEH EBV HiEfio LR Om
BRBEZHFE?, ¥ vomy rEC I 2BEEEBC BT 5
EBVDNA DR ie b O 4 FAEMPHFE, BREER
(latent membrane protein, LMP) % EBV BAEMHE (EBV-

TR TEI2A 148 %A, PR 8F 1 A24R%HE

associated nuclear antigen, EBNA) 72 & EBV Bi#ZE w1
BRET r oy MEY EBV-DNA I+ 5 EERRFT A4 7V &
1 & — < g v (in situ hybridization, ISH) &2%12 X h B S0
ot B, EMEBEEIIEETICREL EHEERERAE
HMeREIhD Z 25 20, BRZINCESLERF
ERIER RSB, IRBIMAARH O X TEHRMY v Ec
BB ELTI LS. PN, LIRER S EBV OB
BIE % R RMC BT Y v HEBBOBRNCICA L, RE
L. '

P53 BEFIZ, DNA BB 7ANVATHDLY ST VIANLA
(simian virus, SV) 0DBEEGEFICEIH PSS v AT 4 — A 38T
=Y ADBHKT SV 5 — L T (largeT) PR L EAE LT
THMBAOEABORET L LTHEEI L. BETI,
PO3 BETFREMEEETF L LCRBIITEY, KBR", &
&, WY, AEY R LD ETHEL OBEBBTR T,
BWHEETTOREAREIN TV 5. BRE p53 BETEY

Abbreviations : bp, base pair; CTL, cytotoxic T lymphocyte; EA, early ahtigen; EBER, EBV encoded

antigen; EBV, Epstein-Barr virus; FITC, {fluorescein
isothiocyanate ; HIV, human immunodefficiency virus ; ISH, in sitw hybridization ; LCL, lymphoblastoid cell
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THHERK p53 BRI, BACER IR 5 oD REAREN
CEETHZEANTE, 574 VEEEAYHAVZL PR A
RyF o VICEHATETHE. FO—HT, B4EM ps3 EA
12, DNA BERICHESh (Y Gl THEIEEE, DNA &
RANCBEE RS L EDIT, BETE oh - MRIZT £ —
A (apoptosis) #HEZ X THETHIER L ED?. bel-2 &=
FREREBMR Y v ABECERCRD bR HREHEE ¢
(14 18) (q32; @21) DT L - CTREZINLEEGT TH
A9, bel-2 BETFIL, ZORBHRECLI-TREI/RT Y v
HEE (IgH) BEF LA L, IgH m—p AFET B v~V
Gl Lo THEMLENBEILEBEELTUA EELLH T
%

W4E, EBV BRBRECEFAIh 2HNOBEFEDITINL,
EBV iz — F3 28RN D/ RNA (EBV encoded small
RNAs, EBERs) #A %R & hts. LMEEEICRIT5 EBV 04
wowT, EBV BEFEHCHTE I r—TBITE/ 2
B - HiEE BT EBV BETFORRREE BT 5 <
KPR ET 7. o, LRERCEIT 5 pb3 EEDBEFIFH
DEES LT bel-2 BAOBHABR 0K &L LEERZICH
HL, AL EEEEAOESC>WTHRE L. ok,
KB TIL, EBY 0EB%=2—FL > %5 A& D # (open
reading frame, ORF) O @ & HE X FH v, Fl X
BamHI[-Z ¥rh-moZmeE o 1 FHD ORF 13 BZLF1 £&L
Tnb.

WEELUTHE

I. =R

REFNS0LE D b TR 7 S ORI LR KM BRREF SRR RN
BWT, B ICBME2EN»HER 6 EOMCETSRFREE &
MRMERHZ 35\ TR L7 HIRBUBE A0 EMFEES L UEE Y v
SEOERD L ITHEERT, ARENcEBEREMIOED S
haL0EEGE., ERERROBEL 22 O56HIT,
P20, HHERIMFITH 5Tz, ERITIEED B TEDFE
52, 4B THh » 7o, TRV v EKOBE L 22 b DI

Fig.1. The MicroProbe™ system. The apparatus consists
of a slide stainer unit (A), variable temperature incubator
(B) and a slide holder (C). A slide stainer unit contains
enough volume (100 ml) reagent wells (1-8), an absorbent
pad (9) and small volume (150 ul) reagent isolators (10-12).

BT, >Hl6fI EEEERELBBE L L. Ay nd
10%+FL~) VERTEEL, 2574 VIETEELLLDY
B, REEKE I FAEESEHE (World Health Organizat-
jon, WHO) @ FMEE B W CiTv, BRFM > B
UICC » TNM S8 -7, BEERRTLRFATHE
BRFRUO TR TF2EHES LRERCE EE20EMTLD
TL L T2 BRIV T3 & T4 EhbiTohx TERFADELL
. =), BEOEEEZEATRAREFO—2OTHDY
Lk, EEEFSEORG TL & T2 & T3 BIUEHBERHE
DHD TLITHTZhx THFBSEL L.

I. REAREARET

1. w4 r7eda—FvAFLDER

ISH, #ZEE&IcFEEE LY Park 5, Reed 5% B LUV
lezzoni 50 O FElr#E LT~ 1 787 e —-—7 Y ARF A
(MicroProbe™system) (Fisher Scientific, Pittsburgh, USA) %
BUutffot (B1). ASA FNFSRELTT =T+ v75
A (ProbeOn Plus™) (Fisher Scientific) % A\, Mm% AH»
WEbELISICLTRIETAZ Ec k) 150um OFELY
BL, BEHSEFRL TAPCEVTERTLIEFL-
TRIGEEDT: (R2). 57 4 vAEEZ»S 3um EDY)
FafER L.

2. HERRFANAA TV EL -2 g v

FoL v (FEME, KK) L~%5 (Hemo De) (BERER,
KB &1 0 3ICEA LABHICI00C 24, 4 ERGESRTH
R5T7 4 v ERTHTRBINS =2 7 - T e EBEE L. 2
TR~ v (Biomeda, Foster City, USA) 12 C100°C 2 4-30%
REEXet., Fe—FI2@ 7+ L AEAY A VFFVT
% — b (fluorescein isothiocyanate, FITC) 3% EBV (EBER)
# U =% 27 LA F (DAKO, Glostrup, Denmark) % 2512 % ]
LZ, 7 FITC &3 EBV BHLF) #V X272 L+ +F
(DAKOQ) #25fBIC &R L THEA L, 100CT44, 80CTES,
65CTI2 A TV R A X~ g VBT, 7LDV T 3 A
7 » % — €L FITC #ifk G0fEHH, DAKO) %45C T104
RiE& e, RAEBL LTr7 b -4 ASMX V VR
(naphtol AS MX phosphate) & 7 > —% + L » ¥ TR 25
(fast red TR salt) % 1 : 1 TiEA& L7 NASFRTR (Research

Fig.2. Capillary-action. Two ProbeOn™ glass slides form a
150 um-wide capillary channel. Capillary-action channels
are filled with the appropriate reagents.

line; LMP, latent membrane protein; LSAB, lébeled streptavidin biotin; OHL, oral hairy leukoplakia ; ORF,
open reading frame ; SV, simian virus; VCA, viral capsid antigen; WHO, World Health Organization
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Genetics, Huntsville, USA) 26 L T45C TIOHRIG &€z,
BHBRA~AT Y ) VT s, HARRZ VAZALSY
v b (Crystal/Mount) (Research Genetics) {8 L7z, HEiX
SRR LB OE L.

3. REEBLPRE
GEREIIEBRAIL TP T EY vy -4 5 v (labeled
streptavidin biotin, LSAB) YsieTA S A FF 5 A ETfT -7,
FRoFv L E~ETOREEEER L TET 34T 3 EM
RT5T 4 VT, 100%=% /7 — 2T 6 EEE LK.
P53 BEB LU bel-2 BRICHT 2 AERAEOEIIZ<A 7 1
v e—TFAEY LS 2ETo. =V F/7my p— (Endo/
Blocker) ¥ (Biomeda) % 2 & ) ~ /L CH{GRFR L -BKEF
FALTC0CTEHMARME AL I+ v & —EiEHLELE L
B, FEBHRIGEEETALDE ST A v m D~
(Protein Blocker) (Research Genetics) %#50°C T 6 2 MG ¢
fo. DWT 1 &#GEERS0C TISHMEUS /. 1 RFFIIT
wWFhb e, 7 e —FAdifkE LT, 5 LMPL #ifs (CS14,
254 % M, DAKO), #i EBNA2 #{& (PE2, 255 % ],
DAKO), #{ BZLF1 E@#ifs (BZ. 1, 2555 R, DAKO), #l
p53 BHHAEDO-7, 50 F IR, DAKO), #i bel-2 EAHHE
(Clonel24, 40f53# %R, DAKO) #{FH Lic. 2k ii==
NV = %Hi{E (Universal Secondary Antibody) (Research
Genetics) X HEHA L TH0CTEHRIGZ B, At F v 58—
FE#HA M VT 7 €YYV (Research Genetics) #50CT 6 4
Rib&ef#k, 38, 3’ ©7 37 XvFvv (3 3-diaminob-
enzidine, DAB) #{# 8 L T50C CI0HRERIERTT - 7. HEk
BRAT I FV ) VRTT o7, BARKIEZ YV ARZLTY Vb
PR L. YETERCEE LB SE UL, p53 BA
REBEBO—MTLIRAINTVWAEAL, AR NTH
BIRHEOZAI LD 1) 5 %RM, 2) 5%LLLI0NK
#, 3) 109%LL ES0% KM, 4) 50% A LB LEREhY
0, 1,2, 3&ra7{kli. 2270, &kl 227
2, 3REMELHINT LAz, bel2 BEIIRAOEBKICID, 1)
Bb:, 2) BBk, 3) PHEEBRYE, 4) HEBEECHELLER
Fhx0, 1, 2, 3Lra7{bliz. Aa7 0xkEH, A=
71, 2, 3EBELHELA.

4. R _EYE

p53 BH & bel2 BAD EREIL, £BROFIETETH
bel2 BEEFIAERER LTV 4+ v & — € LSAB I &
H 373 7-9-x=FHhnAY — )b (3-amino, 9-ethylcarbazole,
AEC) mTHREIRH, 0.IM 7V v VEHEEE R (pH2.2) %
BV TR TIRER Y 2 EA5# Licat b 3R Y —» —h T
AL, TOHM S BRABEFERLTT A S VAR T 7 £ —
CE# LSAB kb, 5-7rEA4-2m R34 VI ALYV
B/=re7A—5 135V Y ¥ 4 (5-bromo-4-chloro-3-indolyl
phosphate/nitro blue tetrazolium, BCIP/NBT) (DAKO) 12 T3
BERL. pi3 BHE b2 BEHOREBMIC LD a) bel2
EROREINAEES p53 BHOREIhITHEYRAT
WhHD, b) bel2 BHORBINDEFE L pd3 EHORE
THAHEMNIZFE LWL D, ¢) p53 BHORGB I AHE
P bel2 ERORBINLBELEATLAHHD, d) b2 &
HORBIhHEEE p53 BAOREINITEN L R
2D, e) bel-2 BHORBINHHAL pd3 BHOLAEZ
NOEER—BTR—BTBHRED SO0 5D HHLE.

0. NT7 4 2BEHENSD DNA O

1 BB EAF7 4 VIEEBEYER 3um ET L
A%, ERERGERO AT QB U T 5 ~108, T v
NRENTIMER LR, FYLvy, =2 - L BAT Ty
VETOGRE RSB, EARwkE L 0.1MNaCl, ImMED-
TA &% 10mMTris-HCl & (pHT.5) 2L T {EAL
7z. DWT10% SDS % 1/20F&MA, €5 10mg/ml ©F
rFAF—-EK (F¥) BHE 1 /10085EN250°C T 24K
VELR—Y gV EFTol. T2/ =N, ZJEBKRNL, [
TFIANTAI=LE25124 1 DEETREELICLORTIE
% 1T - 7o, 5MNaCl % 3 /50BEML, 2WT2{EED
100% =& /7 — A&z =& 7 —ViEEEfT-7. LEBEXT0%
=& =N TEEE LE#E, ImMEDTA 248 10mMTris-
HCI #287% (pH8.0) Ic#M L, 4 CTHEFF L. DNA DEEIX
260nm DRIEE A BIE LRDT:.

V. PCR %

$6% DNAlug R LT 10X PCR FUGHEE # (100mMTris-
HCl, pH8.3, 500mMKC!, 15mMMgClL) 54, dATP, dGTP,
dCTP, dTTP 4% 100uM, TagDNA £V £ 3 —+1 25847, *
YIRIVFAFFTIA—F UM (F 54 <—FREVTH
LEESE, RE) For, BEARKEMLATEE S0 &L
to. HEEBFIEDT=® § % 5 A 4 L (Perkin Elmer, Branchb-
urg, USA) 7541 # @8 L, PROGRAM TEMP. CONTROL
SYSTEM PD-T00 (7 A7 » 7, &) 2FALT, 98CT3IH
RSN X tk, 93C T2 S0, 54CT20HD 7
==Y vy, 12CTL14D DNA DHRERX 191 701 T30
P A I NFote., FF4 <=4 LT, EBV-DNABamH1-W 8§
B 12285 &% (base pair, bp) 4G RANCHEBET A 771 = —
TCB0, TC61 (Perkin Elmer) 3 XU -7 = £ DNA262bp %
MR IET 5 75 4 = — KM29, KM38 (i) 2 /AL
fo. PCR RIt#, lug/ml =5y a7 v~ FEEL2KT
H e — 2P TERKEI 1T, BAMRBENC THIE SR
DNA Wi A2 & L. DNA 4 X = —3 — & L T
#X174/Haell ¥4 2 = A b (FHEE) AV,

V. 1 EBV HikEORE

#1 EBV BIF#UB (viral capsid antigen, VCA) $U{4{fi, 15
IR (early antigen, EA) HitAffi, #l EBNA PUifffi% fIE L
7. EERLT ) BT OHEEEICHEV, B VCA-IgA HifEM, 1
EA-lgA Hifsflié =1 | 10 B & L.

VI. #eEtEeehnE

£ Ea Ay 2R F B %17 5 EBERs, BHLF, LMP1, BZLF1 &
H, p53 EH, bcl-2 BHDEADRBEORER I VI LD
EBV EETFEY, p53 BE, bel2 EEEORBEOBREICIL A
4% () BREXAV. p53 BEK LV bel2 EAD A= T
BEHELEERECTRL, FREREIRR, 2BEHMTE
Mann-Whitney U &% B\, 3 T2 Kruskal-Wallis 87E
AW, Wihd p<005 ¥ EEEZEHD L L.

X &

[. hrRSEEOREBERS .

LEEREEEEYALOFE, IORHFALOLORSIL
Erlbho—owrhd, 1) BFLE®B (squamous cell
carcinoma, WHO-1 & &%), 2) S {LBIEMAILE (differenti-
ated non-keratinizing carcinoma, WHO-2 & 3%38), 3) Fk&k
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Fig.3. Squamous cell carcinoma (WHO type 1) of the
nasopharynx. The tumor cells show squamous differentia-
tion with the presence of intercellular bridges and

keratinization. HE staining. Scale bar indicates 50 um.

Fig. 5.

L
SRR

0y 4G 3 S X
BARC I p
Undifferentiated carcinoma (WHO type 3) of the
nasopharynx. The tumor cells have oval vesicular nuclei

and prominent nucleoli with indistinct cell margins.

Infiltration of normal lymphocytes is obvious. HE staining.

"

Fig.4. Differentiated non-keratinizing carcinoma

R

< e

£h

G ey
(WHO type

2) of the nasopharynx. The tumor cells have well defined
cell margins and show an arrangement that is stratified or
The tumor grows in common plexiform

pavemented.
pattern and lacks keratinization.

indicates 100 gm.

HE staining. Scale bar

Scale bar indicates 50 um.

Fig. 6.

Photomicrograph of
EBERs oligonucleotides

probe.

~

in situ hybridization
Positive

k9
with
reaction s

observed in almost all tumor cells not in lymphocytes.
Counterstain is not performed. Scale bar indicates 50 um.

Table 1. Expression of EBV genes and proteins, p33 protein and bcl-2 protein in 56 primary nasopharyngeal carcinoma cases

i No. of
) No. of positive cases
Clinical No. of p53 protein p?octlrezin‘ bel-2 score
factors cases BZLF1 p33 (x=SD) L % =SD)
EBERs BHLF  LMP1 EBNAz BZLFL <2 positive (%
Sl 2 3 2 9 3
ale 4 6 Bger e 0 179 oose 237nes 1551197 nae  367nae  1.672 103 naes
Female 14 10 1INST T3NSt 1 Jp<005®  TgINST 32s g INST JRINST 1700 o g0 INS
Histology
WHO1 5 <00 T0] ooor 0 0 0 1 1.00<1.23 5 1.800.84
et TRl e St § e e FEiiB e Bl Lot
adenocarcinoma 2 1} p<t. ¢ 0 0 0 0 0.00%0.00 2 1.00+0.00
T’E‘actor (A) , 670,96
142 27 o T Tnee BBnae 1445119 ane 2yges  1.67%0. .-
T3+4 29 26 NS gINS® - gINS® 11 N8 13INST TeeT1i1g NS 56INST 2ot IgeINS
TR ® 2 23 66+1.1 1.76+0.94
- 3 30ar S L3 vee O 137es 2enar 1.66%1.15are HMner  1.76%0. -
T4 is 168 $INST TINST g 5INS gINST 113301 g NS JgINS® yrgely g INS
N fer 8 4 0 1.72%1.18 1 1.78%1.00
1 ligae . Tanee O 5 Hnes 17251187 gaee 1Tqnges 1781 -
N1-3 38 30 INS gINS® pINST g 3INS poINST 11471 INST g3 INST yiggiygpINS
My 2 2 28 54=1.16 1.7140.96
52 4210ae Sgae 17nar 0 17 1ngas 28nas  LB4E116aee 4T nae  171E0. "
M1 4 NS 1INS® SpINST 1INS gINS™ 17551 9g INS™ g INS* 1rgni) 5gINS
e ier 501.11 21 57+1.10
ositive 2% 2 fyer W0 0 1lees 5nge | 1.50£1.1 . 2nes  1.57%1 “
Negative 9 Tl P<000L INST TpINST oINS NS - {Eg g INS™ GINST 5ry1igigpINS

Pretreatment EBV titers were measured in 35 cases.”chi-square test. **Mann-Whitney U test. ***Kruskal-Wallis test. NS, not significant, EBER§ and
BHLF were detected by in situ hydridization. LMP1, EBNA2, BZLF1 protein, p53 protein and bcl-2 protein were detected by immunohistochemistry-
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% (undifferentiated carcinoma, WHO-3 & 3&30) @ 3 Bz /4
Ltz. WHO-1 /N ORRERHR Lo-o®iE-¢ 5 EEMRC
a(LERER X URREE S VS BRERELEADOSEPRD
ERBSDTHD, SEKRE Lcs6FIF 561 (9%) TH -7 (K
3), WHO-2 3 ERFRIAED D 5 BHRSLHEN AR O
AWM Lo tERIIRED 200, KEMICIRTELRE L
TOHLDBBIZEHE LM TIZIRS , WHO-1 RELMED Y v
AERRBERR L, 56613261 (57%) TH -7z (B 4). WHO-3
i, fx oEBMBIIFARSG LBAKOEYE LESRIEM
CEMCEETAERL ) vARBEE S bOTHS. BE
FREATHA RS O ERPR e RREEY R LEE LY
v ARERE TEINAERDO Y v L FED Regaud # & 1F
Bhitcbo®, BEMRICIEE A FREEEEITRUEA
B EHRERRL Y v BkrEHEE LEBERREEELDD
BT ARERD Y v EEED Schmincke & L FEiEhic {0,

SHRBEEMRORH S ARRCHEET S L 5 il chd b

N5\ AEHEMAE (spindle cell carcinoma) 23& ¥
56EFF1TH (30%) TH -tz (M 5). EMHEARREET S LEEE
UEBCRRFLEROMIBCIRELRD b, SEOKER
TI25651 2l (4%) TH -1z,

i

Fig.7. Photomicrograph of in situ hybridization with BHLF
oligonucleotides probe. Positive reaction is observed in
only a few tumor cells (arrow). Scale bar indicates 50
um.

I. BRKREREFLONE (& 1)

1. AR A TV EL - g v

1) EBERs

EBERs ZEEMROZIC—HKLTAHELA, ZIEFTXTOE
BRIEABETH e, BETE ) vABRiRA bhieh -
7o (K 6). EBERs 1% LMRBURFEHO661H466] (82%) THYE:T
BHoto. FBEINTIE WHO-1 5 T _CHEWTH -7
2%, WHO-2 123241304 (94%) T, WHO-3 121741 164
(94%) THBAETH Y, BEZ 261 bBMETH o7, WHO-L &
WHO-2 O3 L0t WHO-1 & WHO-3 0l EEXE*> T
(p<0.001), %7 WHO-2 & DM % X 08 WHO-3 & I D]

LHEBEXRD I (p<0.02). BBl iz Bi426]+ 3641
(86%), M 14B-R1061 (T1%) TH b, BEEIXEh -7, TR
FASBETE TI+TL HCTEEAOSVEEY, TRTFBOE
Tt T4 BBEARS MERAND » A EEE R o1,
NEFIZY Y HEBDOR N BHE ) v AHiEBRO D5
N1-3 B0 2 BT TREf L. NO B2 NI1-3 OB
BIFE LLEEER L o7, METRRWTE, Ml Bitg
% EBERs BB¥:TH - e NFRER ) » 7. MEH EBV 1
EMIR3SF B THRRIh, FIEMBEMEA266122H6

A}

Fig.9. Photomicrograph of immunohistochemical staining
using anti-BZLF1 monoclonal antibody. Cytoplasmic
staining is observed in tumor cells (arrows). Scale bar
indicated 50 um.

Fig. 8. Photomicrograph of immunohistochemical staining
using anti-LMP1 monoclonal antibody. Cytoplasmic
staining is observed in tumor cells (arrows). Scale bar
indicates 50 um.

Fig. 12. Photomicrograph of double immunohistochemical
staining for both p53 (purple) and bcl-2 (red). Double
positive cells are observed (arrows). Scale bar indicates
100 gm.
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EBERs #BETH - o dt, HiMEEF T2 8 Fik 2 6l
(22%) D& EBERs BT b, EBERs DRB & o L
FicAEBs A bt (p<0.001).

2) BHLF

BHLF 03511 EBERs I L 8 ®THL obThiH
ZELTHABRDDRTH -7 (B 7). 56604 6 £ (11%6) ik
T BHLF % BBtk & i Uic. ARAZ JIix WHO-1 TIX 5 61
NCEMTH H, WHO-2 TiX3260+ 4 4] (13%) 3, WHO-3 T
121600 2 4 (13%) 2B Th D, EEBREFCERERR
Dote. E PR A266F 4 51 (15%) A BHET, S
et O BIT_THRMETH D, HifEfiE BHLF ORJRK
VAR e h o . X HKHEME T VCAIgA, #l EA-IgA
EHIANELL EORBMEE L FAUNOBFRER LT D
L, mEEMETIR1260% 4 61 (33%), BBMERFTIRIFTNT
AE#ETH D, BHLF OB TRCHBEUBETH - R FE
E L - 7z (p=0.08).

2. REERtERE

1) LMP1

LMP1 i2—#0ESBAROMREZED it (K 8). 564
FR1TH1 (30%) HEEMETH b, BEH B WHO-1 Tk 5 6l
~NTHEMTH D, WHO-2 Ti33241+ 9 £l (28%), WHO-3 T
VE1TEIR 8 B (47%) BT H D IRED 2 flizvTh bk T
ot BEHECEEER R e, BLECIFRERL
Mhote. TEAFASDE, TRFBHHEL I TEFOETCID
BURMETTAEARADAEACTREEWTHEEER
o, NEFTIZ NI-3 Bios W iBERMETT2EA
NESLRANEBZ X -, MEFTIIMI Bz 46lEd
M Th o e BNEEEITh - 7. FIBMBESIT22661R10
£ (38%) BT H b, FEMEENREFARBYE TS -7t
HEERIRD o7 (p=0.07).

2) EBNA2

EBNA2 R&fles wTRETH 1.

3) BZLF1 &R

BZLFl EpuEEORE—K L THREZRDbhi (K
9). ¥l —HoMB TR LTD L. BZLFl &R
12566171841 (32%) T TH », MBI BT WHO-1 TiX

Fig. 10. Photomicrograph of immunohistochemical staining
using anti-p53 monoclonal antibody. Both intensive
nuclear accumulation (wide arrow) and weak nuclear
accumulation (narrow arrow) are observed in tumor cells.
Counterstain is not performed. Scale bar indicates 100
um.

L5

5EIT-NTHEETH D, WHO2 TI2324I4 1061 (31%),
WHO-3 Ci2178l% 8 fl (47%) BB TH > e FEE XL
Motz BUEETIRA2FAFLITH (40%), THETIX14804 1 6
(1%) DHEPBHTEEEZYTD (p<0.05). TRFAZHE,
TEFBAEVWThERWTOEEEI oo, NEF, M
EFBWTHEEEZI b - 7. HAAMEBEF CI22661+11
Bl (42%) BBHETH b, FUSMEEG TR 9 FITNTHEMT
Dol BNEBEEILICH -7z (p=0.05).

4) p53 A

p53 BARBACEMEY 7 A REDd bhl (K10). age
BHAREINAFL D -, BERCEBEARIASELT,
B EE L TERCEET 280 Sh o0, FA—RENK
BNTHE DAEIRLMEAPKR REIhDHENELELL
B, ELBMEHE L. p53 BEABEAIEEFIFILE
(55%) THEHR 2 7121.55TH H , MBI Fhc: WHO-1 Tt
A = 7 281,00, 5FIF1H(20%) ABME, WHO-2 Ty
P a7 H31.59, 326141961 (59%) ik, WHO-3 Tl
22 741,82, 1THIFF11H] (65%) BBMTH 7o, BED 24
BWThiichh, RELEE TREAISESET2HAL
BotehFiHA a7, BERE EEBEMCERER -
. BEEcERA =7, BHEREGEBREIN 7. TR
FASE, TRFBHEE LERMCTHA =7, BUERLD
HEZiXhot. NEFIEWT N0 BHEOR 27 38 WHE
T, MEFIZEWTE Ml BrRERS VERARbRINE
BECEHA 27, BERE SEEZINIL) . USRS
BlOFH A 2 7131.50T27HIFH 155 (58%) BBHETH Y, Hith
MBI O A 2 7131.56T 9 Flrh 4 B (44%) B TH
h, Figxa7, BERLGEEZER 7.

5) bel-2 BA

bel-2 BHEBAE: SARECrFT THRESI L (RI1D.
RS LR AERERCHRAIND I ENSEn . EETR
FROEEMRBRREY vARK ALNDZ Lbb 1.
bel-2 BEODOFHA = 711,70 TH6HIFE504] (89%) THBET
B oto. BN WHO-1 CidEA 2 7 411.80T 5 i
STHBMT, WHO-2 TIZFH A 2 7 211,75 T324H 2941
(91%) 2\BB¥ET, WHO-3 TixFigA = 7 231,65 TL7HI=R 1461
(82%) HBHETH 1. BRBETHATAL.0T2HLLE
HTH T, FEAKEHMCTEEA a7, BERE LFRERL

Fig. 11. Photomicrograph of immunohistochemical staining
using anti-bcl-2 monoclonal antibody. Cytoplasmic staining
is observed in tumor cells (arrows). Counterstain is not
performed. Scale bar indicates 100 um.
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LIRESCRIT B EBV, p53, bel-2

ot WHBUAFITXTHRBE TH - ohd, BRECELEA
27, BRI LEEER o, TRTFADSE, TRFB
S, NEF, MEFOLThIEEWT, EREICESR 2
7, BURELEEER L o, FEEEBEATIZESA 2
TIix1.57T26815 2141 (81%) BT, HEMEMSITIx T
Aa T2 11T IFITNTHBE,TH H, HREMEEFITA =
THBVWEAK S -8R 27, BUHEERL LEEERR
iy

0. FREEFRSEE SEEER ) N DR
Y v RHEBYRDITLOD S HISHITHRNATETH
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D, 3L16HIE EEMERRER L AL TR TE, BH o2l
RERY v AHOKRE TE. £ 2 TLUT OBENILZ 01661
FREE LI (2, 3). FREBRTBECT TR v
NEEBEELTWA L ESHL, FRERROBRBILES
WWEHE Y v I ERETHZ L0 %<, 16ARHZCHET S
L. RGP, BRAR AT BRI
WHO-1 231 i, WHO-2 #3104, WHO-3 2561 TH » =

EBERs 12166151341 81%) B THEMTH H, WHO-1 0 1
Bl TAH D, WHO-2 12104l 9 fi (30%), WHO-3 (.5 41
B4 ] (B0%) THote, ER16HI0 5L, FERE, Sk v

Table 2. Expression of EBV genes and proteins, p53 protein and bcl-2 protein in primary nasopharygeal

carcinoma and metastatic cervical lymph nodes

Expression in

No. of cases

Nasopharynx Cervical LN EBERs BHLF LMP1 Erzo%grll pl%stgein pggigin
+ + 13 0 1 1 7 11
- + 0 1 3 1 4 2
+ - 0 1 6 3 0 3
- - 3 14 6 11 5 0
LN, lymph nodes; +, positive; —, negative.

Table 3. Expression of EBV genes and proteins, p53 protein and bel-2 protein in primary nasopharyngeal carcinoma and in
metastatic cervical lymph nodes in untreated cases and in recurrent cases respectively

No. of positive cases No. of p53 No. of bel-2
Cases No. of Location p53 score protein-  bcl-2 score protein-
cases BZLF1 (X+SD) positive (xR £SD) positive
EBERs BHLF LMPI protein cases cases
Untreated 9 Cervical LN 7 0 1 0- 1.56%1.33 5 22+0.97 3
:]NS* :|NS* Ins* JNS* JNS** NS* ]NS** ]N%*
Nasopharynx 7 0 4= 1 1.33+1.23 4 1.67£0.87 8
Recurrent 7 Cervical LN 6 1 3 2 2.43x0.79 6 1.43+1.274 5
1NS* j!NS* WNS* JNS* NS*  |NS* JNS** ]NS*
Nasopharynx 6- 1 3- 1.861.07 3 1.57=1.13 6

*chi-square test. **Mann-Whitney U test. LN, Iymph nodes; NS, not significant.

Table 4. Correlation between EBV genes and proteins, p33 protein and bcl-2 protein expression in

carcinoma cases

56 primary nasopharyngeal

No. of cases filling each condition

Targets p53 score bcl-2 score
BHLF LMP1 BZLF1 protein p53 protein bel-2 protein (X=3D) (x£SD)
EBERs +  + 6 +17 +18 +297 +407 1,70 1.11 1.65+0.99
+ —48JNS* ;ZgJNS* T8 Ip<00st TN jp<o0sr L0 INST , ]p<ons* ]NS”
- + 2 + +
_ —10 ~10 — 10~ — g ~ o 0.90+1.20 1.90+0.88
BHLF + 1 + 5 T A =1 1.000.89
-+ - 5 * * - £ * — 4 * : - TG k* ’ - ol
NS NS 2 INs NS }ms ]ns
- AVIGJ +15 +27 +46 s 1m o0 o
— — 34 —35- — 93 4 1.54+1.15 1.784+0.95
IMPL + +.6 +127 +167 1.82£0.95 1.65+0.86
* “Uins 5 Ns 4 Ns* ns JEES
- +12 +19 + 1.44+1.23 1.72+1.03
- — 274 — 20 - 5 ,
BZLFL + 16 T8 2.39+0 2.00+1.09
protein + T2 p<oo0rr 7,2 |Nst ]p<amv* JNs"
1.16+1.13 1.5540.89
- —23 — 4
* chi-square test. ** Mann-Whitney U test. +, positive; —, negative; NS, not significant.
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VAHIELBETH ST b DRI, LBl THoTbD
SETHY, ERBELIERY v AHOMTRIESFIZ L) -
To. BORT XS, A—EMAD LRERBLEEHTERY v
NETOREM, EBERs 54— L, BHLF $i3iE—%
L7:-#%, LMPI, BZLF1 &[4, p53 &H, bel2 BEI—HK Lic
WA OF, A, 481, 5HIASR. ZThbk, KB
B L BRACHTTATLRAKOEATH > . RERFID
LMPl ORBEB I UOERFATO pi3 BEROXELERE LB
WEBY v AHOMTREIFAACD >R FEERL, -
fo.

V. EBV B{ETEY, p53 EA, HIU bel-2 BEHORRD

B (&4, E5)

1. EBERs & BHLF

BHLF #\BB¥ D 6 #liz\ i d EBERs BABMTH 7. T
% 0TI b o e

2. EBERs & LMPI

LMP1 2BHD1THIzF*hd EBERs BBMETH 7. b
THhOECHEDOREFICHE e 5 72 (p=0.05).

3. EBERs & BZLFl &R

BZLF B 1 B0 18FzvTAd EBERs M TH -
fo. MEOFRRHEELR DL (p<0.05).

4. EBERs & p53 &H

EBERs BB p53 BEFHA 2 7i21.70CTH 0, Bi:a
120.90TH b, BEFRIBEERICED - 7 (<0.05). EIEACK
HLTHMAEORRICHEL T D (p<0.05).

5. EBERs & bcl-2 BR

EBERs #\BB# T bel-2 BB BHEOH234041 (71%) 2 &%

#-. EBERs BB D bel-2 iR 2 7 LIEHEOEH 2 2 7z
FEER e olc. BEORRICHAEREIZch -7,

6. BHLF & LMP1

& OFRICHEER I Teh -7z,

7. BHLF & BZLFl 98

iEOREFICHRE e o7z,

8. BHLF & p33 &H

BHLF MR LEMRHD pi3 EOTFHA T EEE L
ot MEBORIICHEEE LT -7,

9. BHLF & bel-2 &H

BHLF PEH#E LMD bel-2 EBEEH A a2 TEEERR
Mot WEOREFIHRIL e 7.

10. LMP1 & BZLF1 &AH

FE DB A 5 2.

11. LMP1 & p53 ZEH

LMP] B LEHRT pb3 ERFHAaTICEEER LR
Motz WEOREIC LRI e - 7.

12. LMPI1 & bcl-2 EH

LMPI1 BBHRED bel-2 ERFHA = 7I121.65TH D, R
DFHA 3T IXL.T2TH D EEZILIh - 7. LMP1 BT
1661 (94%) 25 bel-2 BEEMTH -7, LMP1 E# 6
39%0F bel-2 BABMDOFIE34B] (87%) B tc. WEDRR
WCAHES I e s e

13. BZLF1 &H & p53 &H

BZLF1 EEBHHO p53 BAFHA = 7122.39T»H 0, &
HHEOFHA 271 16K _EEREELRL 72 (p<0.001).
ML LBUEDOFINIEH (29%), FEE MO G236

Table 5. Correlation between p53 protein and bcl-2 protein expression

No. of cases filling

h condition p33 score bc-2 score
Targets eac ~ o
(x£SD) (x£SD)
p53 protein  bcl-2 protein

P53 + + 28 1.84%0.97 NS

+ -3 . ]

- + %:}NS 1.520.96

- - 3
bel-2 + + 28 .

E 1.60+1.14
i LA JNS* s
_ - 3 1.17+1.33

*chi-square test. **Mann-Whitney U test. -+, positive; —, negative; NS, not significant.

Table 6. Distribution of both p53 protein and bel-2 protein detection-positive cases in primary nasopharyngeal car-

cinoma and metastatic cervical lymph nodes

‘No. of both p53 protein and bcl-2 protein-positive cases

Histology Type of expression in nasopharynx Type of expression in cervical LN
a b c d e a b c d e
WHO-1 0 0 1 0 0 0 0 0 0 0
WHO-2 3 8 2 2 2 3 0 2 0
WHO-3 1 4 0 1 3 2 2 0 0 1
total 6 12 3 2 5 1 5 0 2 1

LN, lymph nodes.
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(A1%) THH, MEORBAEELZZED 7 (p<0.001).

14. BZLF1 Z&H & bel-2 EH

BZLF1 ZOBMHEBERED bel2 BEHEHA 27 ZEE
EiXirh ot WEDORINTHEREII e o 1.

15. p53 ZBH & bel-2 &EH

1) %D HE

p53 BEBMRFED bel2 BHEH A2 7I121.84TH D, Bl
B2 LEWERRD - A EER R . HED
ZECHEBII e 572, —7F bel-2 BEBMRED p53 BHTEY
A2 7R1.60THDBERDLITI VEVEANRS - - EE
EiXieh oz,

2) RECERE (K12

p53 BH, bcl-2 BEA L LBUO L DT bbb p53 BEHA =
THR2LAEDD bel2 BEHAI7H1LL DS D1 FIEEES
BTi328f, S Y v AETIRLREITH - o, KT, B
GEHAC L 2ELZOSEAECHES £, ERERRRICE LT
RO ) 2661 (21%), b)) #3126 (43%), 48 c) 73
Bl (11%), S%d) H 26 (71%), H¥e) 254 (18%) TH
h, =AY v A BTROEa) 480 33%), 58

Table 7. Detection of Aglobin and EBV-DNA in meta-
static cervical lymph nodes and comparison with ex-
pression of EBERs

Cases Detection of
No. Histology -
! /-globin EBV-DNA EBERs
1 WHO-1 + - -
2 WHO-2 + — -
3 WHO-2 + + +
4 WHO-2 + + f
5 WHO-2 + + +
6 WHO-2 + + +
7 WHO-2 + + +
8 WHO-2 + + +
9 WHO-2 + + +
10 WHO-2 + + +
11 WHO-2 + _ .
12 WHO-3 + + +
13 WHO-3 + 4
14 WHO-3 + ~ +
fBglobin and EBV-DNA were detected by PCR. EBERs
was detected by in situ hydridization. 4+, detected; —, not
detected.

RJ 123465867

Fig.13. Analysis of EBV DNA obtained from cervical lymph
node metastases of nasopharyngeal carcinoma using PCR
and electrophoresis. The lanes are as follows: R, Raji cell
(positive control); J, Jurkat cell (negative control); 1,
WHO-1 (case No. 1 in Table 7); 2, WHO-2 (case No. 2 in
Table 7); 3-5, WHO-2 (case No. 11, 4 and 5 in Table 7); 6
and 7, WHO-3 (case No. 12 and 13 in Table 7). PCR
product was not detected in numbers 1-3. $X174/Haell
was used as DNA size marker. Samples were loaded on
2% agarose gel.

1234567 8

Fig.14. Analysis of EBV DNA obtained from primary
nasopharyngeal carcinoma using PCR and electrophoresis.
The lanes are as follows: R, Raji cell (positive control); ],
Jurkat cell (negative control); 1, random selected one case
of WHO-1 which did not show EBERs; 2, random selected
one case of WHO-2 which did not show EBERs; 3 and 4,
random selected two cases of WHO-2 which showed
EBERs; 5-7, random selected three cases of WHO-3 which
showed EBERs; 8, random selected one case of adenoca-
rcinoma which did not show EBERs. PCR product was
not detected in numbers 1, 2 and 8. ¢X174/Haell was
used as DNA size marker. Samples were loaded on 2%
agarose gel.

Table 8. Detection of EBV-DNA in primary nasopharyngeal carcinoma and comparison with expression

of EBERs
No. of cases
Histology No. of cases  ppy.pDNA(+) EBV.DNA(+), EBV-DNA(—), EBV-DNA(-),
EBERs(+) EBERs(—) EBERs (+) EBERs (—)
WHO-1 3 0 0 0 3
WHO-2 24 21 1 1 1
WHO-3 13 13 0 0 0
Adenocarcinoma 2 0 0 0 2

A-globin positive cases are listed. EBV-DNA was detected by PCR. EBERs was detected by in situ

hybridization. (+), positive; (—), negative
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b) 2356 (42%), ¥ c) AL, D) B 261 (17%), &
He) 1H(8%) ThH-7 (£6). H¥a) LHED) OHEE
P ERERISE TIX64Y, TR v TIRTER L& E®D
fo.

V. INT 74 8188, 5D EBV-DNA O

1. BEEBY vofissb o EBV-DNA o#kH & 7)

IR Y v o f{ih 5@ DNA OHIZ 1A 38\ THETT L7z,
MR BN WHO-1 28 1 1, WHO-2 #3104, WHO-3 2% 3 i
Thote. -7 m v DNA © PCR RIGHRTHROBELXKER T
X, 2N B\T B-F v ¥y DNA OHIERTRT 262bp D
DNA Wi »iH 1t %42, EBV-DNA @ PCR RIGHK T
DEKKEETIE WHO-1 © 1 #3 L0 WHO-2 @ 2 %<
11ffiz 35\ ~C EBV-DNA D#§i§4 7R3 122bp © DNA #iH 25
BHEESh (M13v— v 4~T).PCRIZk % EBV-DNA 0&H
D8 % ISH w1 % EBERs OB ORR LB LTALB L,
PCR & & b EBV-DNA O I hz11flizvFh b EBERs
BEMTH -7, PCRICL H EBV-DNA OB Zhish o7
3FD 5%, WHO-2 @ 2 i 1 #lid EBERs dBMTH -7
(R13v—> 2) #Mbo 1 #it EBERs M TH 0 (K13L —
v 3), ¥ WHO-1 © 14k EBERs BAe¥ TH » 7= (K13
v—v1).

2. FIREESEN S0 EBV-DNA oKl (%8)

IR R R H D DNA ORHNZ4FNC IS\ THEFT L1z,
B-7m¥v DNA @ PCR RIGKRTHROESK kB & TI1T,
WHO-1 @ 3], WHO-2 246, WHO-3 D 13f3 X Ol D
2 FIOABNZT I NT B-2' v ¥ DNA OHIERRT 262bp D
DNA A dH iz, T ZTUTO®REIZ -2 vk
HT&72F %8 & L. EBV-DNA @ PCR RIGKT#D
BRXEME TIX, WHO-2 128\ Cid24fish 2240z, WHO-3 12
134&#Iic EBV-DNA OHiF%/R$ 122bp © DNA #i A 23
HEhi (Kl4v—v 3~17). WHO-1 @ 3], WHO-2 o 2 fi
B I UBED 2 Flic B\ Tik EBV-DNA O#8IE4# 7R3 122bp
@ DNA B8 Ehish -7, PCR iw &% EBV-DNA @
B OREY ISHIC L% EBERs ORHOMR L B LTH 2D
&, PCRiz X b EBV-DNA 0t E 35414, WHO-2 0 |
#lix EBERs 12 TH -7 (K14Lv— v 2) », D34F
EBERs MM Th »7-. PCRic L h EBV-DNA D S hie
Motz THD5H, WHO-1 @36 (Kidv—v1), BED 2
Bl (K14 — v 8) VL O WHO-2 @ 1 f] (R14Lv—> 2) ik
EBERs 4 a#ETH - 2, WHO2 @ 1 il 8\ Tk
EBERs MBHTH -7z, Titb b Z D424l EBV-DNA,
EBERs & LB TH » 7o D234 (81%), BHTH -7 1 D
V16 %1 (14%) TH bH, EBV-DNA O#H & EBERs D &EEIZI2
FEIHERD bt (p<0.001).

z 7®

LRI AR B TR BB RS O TR E
ARG, BRMILREER, YR VIFRTS.
FHTREBARIOTADI V0 2ADREEXBZ B DHRTH
BH, PEEHICEGCTIZADLIE AbR D 20ARETIRIES
Zbha., ZThiy, HAEETOEBEASBE (humanleukocyte
antigen, HLA) A2 %, FEADBEHAY TH 5 HIET RS
Fha=try vl ABYH, REVETOESEREL A
TWw5b., HfiZNeRksbind D4 <, Regaud™ &

Schmincke®? X Fhiz, WA RELCBERY v 5
BEY S R EEY ) VAL EEE TR LUTURY v
FEEERIIER T W, BEREEEZY, SEEREOF
P I BRI ERETHOBEY vARIRERED DT
HAEZENHBEL, BETIRY VA ELEBOAFIRITIAT
Wighy, EBV & EMRBEEOBEL, FBEBEZFECEVT
VCA, EA bt 5 1gG B XU [gA Hitflio LAY RD 52
£ X b MERREANCHE L It o7, F o FIRBEEAERN
TO EBV-DNA®™ 2 EBNAY o#H, X5k, LIHEEAG
T H EBV OB e — vHOFREP I L b, FMRIEEEA 1
fAD EBV B¥lr bRE L Z EAHEE -7, 0%
L FEMEHFEOREICLE, PCRERFIFLTL gl
B ERESEMRT D EBV-DNA »BIET5 2 L RN6EEL
5o 728 4 Tt e SR X 7z EBV-DNA D EEM
BR~ORIER, EBV it T ~12EBHELCELETS
BamHI-W AR E L1z ISH X DB TE HP 5K
BEBFEMZS EBV L FREFEOBEENTH I D ILES
fo.

EBERs {2 EBV #i=— F+5#) AgiD7z\ &\ RNA T,
EBER-1 & EBER-2 D 2D H, ThFNI66F L VIT2%
VAF Vinbied. @EE bEBRBRMEIZE VT 1 Mgk
DIOEEAKBICEEINTL A, BAR I~ FETEOB
BIRREEL TR, ¥, BRREHERTRENER LR
HLTHEELTV A7 RNA SEEROEAY SR
ETHD. ZOBELRALLEWR® L, EBERs k4257
-7 ISHIC L0057 4 vERFEBWTLEEL
TEHREIZ EBV #BRHTE 5. £D7»KE T, EBERs A
gD EBV OREDLDOR LHMIcIEEL LTES LD
ATLARYD ~Dr 52D REIC LY, WHO-2 8L
WHO-3 =313 % EBV OBEIZBE & 7c»ohy, WHO-1 it
LTis— Lo RENIE S TV 7oL, Raab-Traub H¥ i34+
vFe ., FEEIZ L D WHO-2 # WHO-3 It~ T o e —$ii &
HBTELS DD WHO-1 0241T EBV-DNA & i
LHE&ELTED, PCR @iz & h Chang 5% 13 4 sk 2 i,
Walter 5 (2 2 a1 &, Akao H* 12 7 i 5 flic
EBV-DNA ¥ LTV 5. Wu ¥ ISHI X b 1 fid 1 #
12 EBERs ##%»T\+%, —Jf5, Niedobitek 513 ISHIZ & H
8 I+ ~TH EBV-DNA s\ Th 5z &, JUz¥ISHIC & b
9#i+-~XT» EBERs 23&MTH 5 Z &, Dictor 5 8L
fe2 B8t EBERs M THH I EXH/EL TV, 5
E QR TIE, ISH 1K X b WHO-1 8\ ~C EBERs i &
h¥, ¥512 PCR T d EBV-DNA #8H Lich -7tz —F
WHO-2 % L v WHO-3 4% ISH 1z & » EBERs D&,
PCR 1z X% EBV-DNA OB WThd EbDTEETH -
7z. WHO-2 & WHO-3 TO&HdTEWVBEIELHRLE L
iz, WHO-1 tD EBV 0B ERBTENEE L LR,
WHO-1 & WHO-2 38 X' WHO-3 DEBERERIZRLHIDE
Erbhl., #3535/ %4 bEE~D LMP1 BEFDO 5 VA
T2l vaVIED, SEAEEIRRY, hiEmRREol
RBIZZ LT 5% Z Lk, EBV OB%, 512V xiE LMP1 ©
REPHMLECEVCEBORECHET I LERELTY
5. FRBRE BT 26l & b EBERs, EBV-DNA (ZE#T
»b, EBV oFEREBEENEBbhiz.

EHe tBY v AHCRBREANT EBV 2RI eHE, T

P
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ORIEIZXAEREL L Y vt F BBk (lymphoblastoid cell line,
LCL) AT &5, LCL TRESNBEH LA B LD E LTI
EBERs 0z 6 & EBNA & 38D LMP 2AAREZhT
w%. EBNAL i2fh> EBNA ER/c b, HLA-1 #E ¥ EBV
e RAMAREEMN T Y vtk (cytotoxic T lymphocyte, CTL)
DEMREIIE BT, BR EBV ¥/ A0 LELER
<%%. EBNA2 3RBERNTOB VY v BROKAEHELICR
LD BEYRETEATH D, oK EBV EEFT
»5 LMP1, LMP2A, LMP2B /¢ & DBEFRiERILT .
EBNAS B EBNA3A, -3B, -3C @ 5% EBNA3A, -3C 2B Y
VABRDOXABEELCHELE R Twwb . EBNA-LP (leader
protein) & BV v ERDXAHR LT LEILER T EBNA2 &
LIz EBV OBV VERADOREEEICRERETS. LMPI1
REEET, LMPI BETFEMTS » M ORBRHEFMREC
BEEM IS VAT 3 —A—Y g YRBITIENTEDY.
#7, LMP1 28 bel-2 SBEFR YV v AEKATE®RILL, 7%
Fev AR L ARRFERIET AT Z L2 bR TR, BM
BROBESBLIcEEREHEYH LT3, LMP2A, LMP2B @ 3
% LMP2A i3 EBV #REBEOMFCEETH L LEALAT
5. Zhb EBERs & 9D EBV HRHELIIEAD
EBV BEBEBMHC & » CHEBEHI Rz - TR D, EBV KRB
CTL 0y & 7 & 7c\» EBERs & EBNAl D& LWTHOER
WRaTLERELTW5. EBV BHEERX EBNA LEEH{OR
BRI 3o A (18, TH, IHLERE CHES
ha, [BzA—-—%, b)Y v ABIREIN, EBERs &
EBNAl @izl ahs, THIZ LCL RBEDREFEK
IORETAEBMREY v RBERASHTRTOBRKEEFE R
BLTWA., FREBII S F VRPN - BEOKRMEETY
VRELAR IR THB I EAH BN TE O™, EBERs &
EBNAl oftic LMP1 ® LMP2A, LMP2B st & hn. K
PRI B CREMGENICERBRE S5 T% EBV #E&T
ENORBLEREY I 7 VOBEFEHORE LR ED
%, LMP1 2% 1/ 3 DI THY TH - 725y, EBNA2 1344T
BETHD, IHTHHZ LABRIR. BRERE»H YA
NAETES A 2 LA~NDAAL » F13 BZLFl EEIME TV 5.
BZLF1 BHIIHEEY 1 2 VORTEIEEZTED TH Y, UF
AK BB B (diffuse early antigen, EAD) # =2 — V9 5
BHLF1 ®RRBMEREHE (restricted early antigen, EA-R) %
2— 4% BHRF! e EOFEARIET, ¥HIC VCA X = —F
+3% BcLFl ® EBV OFBE=v~<n—~7Th 5 EEH350/
220% 2 — F3% BLLFl 7t X OBMBEFLEMELTBER
wHED . KFFge Tt BHLF O#H A BZLFl EEICEFE LT
s\ &, BHLF 2R3+ 54M» EBERs »&H T 5Ma
HLELDTAORTHBZ NG, BHEY 1 785D
BEALEILL, A4 v FEANRB IR T L OHOWIPER
FOFM(L2E U2 &, Ticbb BZLFl BEEOTEM(L
PREI NIz, Uh LIEEHE, M1 72 VOB GETE
HWTHB VCA ® EA T AP BMA LRSS D, BELTA
bhi: BHLF BHEMchE T 0L Bbhh. Ll
%35 Brousset 5% BHLF] 28 LTx 6T, RHBRLUT
DV~LT BHLF 7 ¥ 0@ - HIREFHIREFE LTV 57
BEHEAE % B 1% . Niedobitek 5%, Sam®i2 BZLF1 BH &
HaRi ke LT\w5a2, #l BZLF] BEIAMo LRy
ROBFHDWEN 2 BZLFl BEHOEFE*RBL TR,

VCA Hi{sifi® EA fitsliO LAY L 5TWE 1 7 L0/
BizlER T2 EHBPIATHE. LELAWETREIAS X
51z BZLF1 HAZEBE T AWV A 2 V3BT LV
Bk THHLLOMERL LTELLRS. & FEEAR
£ % 4 L A (human immunodefficiency virus; HIV) BB E i1
EFHHEDOEEZRQIRE (oral hairy leukoplakia; OHL) TiX
EBV-DNA O & 8 . BZLFImRNA A& HEXZh B b,

LMPImRNA 31 #®HIN 55— EBERs i EhTE LT,

W (in vivo) IZB TRV 1 2 /L Tl EBERs 12 AR TiX
7eu ¥, Becker 513 OHL T2, EHEOERB LB R\ T
¥ BZLF] ZEA*BAKRD, SHLENVHEETEY
BRLF1, #ii#&fs FEZ% BHRF1, BMLF], #i&EFEY
BeLFl $BACED LB H, LEBICHE\Tix BZLF1 X
AEREBCED N E, HIV RRBEDE TREEB S
W7 BZLFl EHv#E & %» %53 BRLF1, BMLFI,
BcLFl RB®HWZ E2@E LTV, #ibid, BZLFl BH
OFERLTIIBETOREVNSLETH D, TODITIRAD
EOALEL ShHTEE, MRE» GBICBT L TEELRS
AT ARE LT\ 5. %7z Cochet H™2 BZLFL &ETF
DEFEDEBTRELATSA VYV IEhitbD, 2754w
VIWRFELILLED, ATFTA VI ERITTLILWEDOREF
ETHZEERL, RELLLDODOPIZIIEARESL DNA &
Bl DX BEXE IV ORDDTRELREL TV
%. KPFFE Tk BZLFl ZEEOEH I bFhizfilR T
LRI HDOKRB L BHREBECED LN, BA~NOBEOT
AHETE, ANEEMATSA VvV 7T L AEAYRAELTWAT
BEMERREE LTV A, Zhang H® i3, BZLF! &8 & pb3 BEH
PEABHBRC I VRRENTHEFNTOLEEMCHEER
THZERRL, AR pb3 EOORRIL BZILFl BEIC LD
EBV BRI LB A1 7 AL~NOBT»M% 3T 52 &,

BZLF1 &AM p53 BHKFROEFERLrHHTIZ L%
RLTWA. ZOEEMNHBEEEAL, BREEISHEEY 1 7
NNOBITORTCKEHEELTVAZLETRELTWA,

MarRECEL I, BEERETOERYAEI EENRT
B, ZTAKITBREFOBEEL LENFEETFOREE LY
ExbhTW5, p53 BETRITEREGER B2 b 5 G4
BEFT, BADBUHBBICBVWTEOERIAEDLRTE
b, ¥REREGTEY FRY p53 EA) "EXEGFEYD
(AR pB3 ER) KARTHRE LTV B Z L2 FIH LTRER
BERZZNEPRETHRZVEE SR TELY pS3EAD
NEEEY b icbTORERE ps3 EADOATIE/LS, SV40
S—-UTHE, 75/ 941 A EIB EAESe HEHEY 1 v
2 (human papilloma virus) E6 ZELEDHAED 74 L AE
H&A5WMRERTHSH MDM2 BETFEY & EEEL T
L-B4EH pb3 BEHIAERLIh T2, v v ABET
% SV4A0 5~ 2 THIE, EIBEBRIESBHEIC L 2EE(L
P53 BHOBELXET €52, E6 B2 ph3 EADOREY
EDTHEELET S22". AN CORBEBENRE TIZ,
TREB BT 5 p53 BADORBRIZ55% TH D, Niedobitek
5%, Porter 5% & 3IZAROBRCH »7. —H LBEBER
T BT B p53 BEFOERICOWTIL, Effert bPZER
BALI8H TIRETHOMTEHRES V) v #15fF 24iT=2
VS Hh L=V VBTDI AL/ AEES, Spruckll
B X1sHlETizAabAT, Sun B IX2FR 1 FHT=2Y v
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8§ TD I AV AKERY, Nasrin 5™ 12258F 1 flT=2 vV v
TTD I AV AERYRADTVEH, WFhd LRERCS
5 p53 BEFOERCEERIELDTEVWEFHR/L TS,
DX FRERICRT A p53 BETFOEENE LD TH
THHLERERT AL, APRTH LR pb3 EHORER
i, AR pSIBANTNELLTREIRTWEEEXDL T E
MTE % . Niedobitek 5% EBV & p53 BEDOFHEICIZFEE
T E LTWAORKL, SEOWE T, EBERs OFR
b p53 BHORBICHBEMAS bRz &, EBERs B D
p53 B A= 72 EBERs BUFHORA 27 X H bEERTF LI
“Embd, pb3 BEHORET EBV 0FFHICHEL TS T
L, Tichy, FHEERZBTS p53 BHDOHRBL p53 &R
FERITE D ADTIZA L, EBV Biuc X 2H4R p53 EH
OFREICI B SO EHATES. FILIZ p83 ER &
BZLFl BHOXKBIHRVEERA SR Z &, BZLF1 Z5E
RO p53 A 2 74 BZLFl ZaBEHC L LERALEEYT
L7z &3, BZLF] EEAFER p53 BAORELICEEL
TWATHEREZRETS. Zhix Zhang HbAARLI L D7
p53 B & BILFl BHOMREFRLEMTZDTHS A,
LN X 5, pb3 BHEBACREERE AL DA,
BZLFl ZHOZEEIIBEATRHTHOMBEOR TE < 1Lk
Bz bt 2 L2, Zhang 5HAVR LIcEEMNREROIRMIC
RS R EEAOREY TR T A b0 THS. VF VERE
W o R TF kB¥ A BZILFl EHELOMEFRIC LD
BZLFl BEHOBELETERALOHELDD, 20X 57
HRELS, H5UVIZBENRED EBV fiko v 1 v AKH
1w, p53 BE & BZLF1 BHOMSMHEELEROBBETEL
TORRESERELLRS.

bel-2 BEIE I b v MY 7HBERTY R P — v A2 HIH
ThzElL Y, BROEFCENCE  fER 2 &Y.
bel2 BEIZ A ¢ (14; 18) BEOH HMAMEENE Y v EIC
ERAERETDL L bR TWE® B, TORIBEDS S D
CORBLVEAMERY vAETORANRE IR, B
TR VAKKERCRL T, KIBEY, Mg, KEE s
FTLrORBEAGFEIATHE,. RBRERECEWTIT,
LMP1 SRIEFH bel-2 BEFORBYED T A+ — v A&
59 - L hTsh, EBV BAEEBIC BT 5 bel-2 EH
DOEERER SR T WA, FBEEMEHCERER T E YT
T U ABRMERERTHILASFVRTORENR S,
Armstrong 5@, Khan 5™, Jiwa 5P RVFhd, xOF VR
i3 bel2 BEHORIIL LMP ORBIERF Ly EiGHR
LTwb. FEEFECEVTIE, Lu 528 bel2 EHOREA
RA{LRE DR R B220IFR186], TEB Y v <HiT234H1861
TCHbRBEHEL TS, EHIRINDLFADENLT
EBV-DNA At & 0374173081, Bt o b0 8 fish 6 fIT
bel-2 BEOREER L HN, Fiz LMP ¥ EHE L X 72294107
e LMP BBHE5 9 flsk 6 41, B AI20fIH 178 bel-2 BE
DREFABHLAD T LD, bel2 BEORRIL LMP IEFL
e LTW5 ., AT, bel-2 BEIE WHO 0 BE 21
by, FRBBICLBERLLN, TORRRIIN L EHD
TE\EZV2, LMPl 0XH Lo, FHAITL
LMP1 BBiERe & et TI2ERETH D, bel2 EHDRER
12 LMP WEFE Lig\ 2 E2VHBI L7z,

bol2 BEIT R F—vARHE T @S2 b, BEH

P53 BART A+ — v A%FETHHE L L0, HUEEE
FEY, BEIFENFRETEDELTEXLLRTED, L
CRBECBELUCEEREHY LD, Wang 5™, THlRY v
NEMBERCBEREN p53 BEEFRII VAT =2V gy
LEAMLRBRIRCT R~V AYBERTHER, bel2 B
BFLABC S VA7 227 ¥ a VT HET R — Y AR
IhBHZEXHE L. AEARLEMC, BEBETR
bel-2 BEOFKBIIERA pb3 BHARA L LD X D HFAE
53 BARRBA L DDODRIFEBRLBEVO I ENREh
TED, ZOL 5 bel-2 BY LAREL LEHAER p53 EAD
BIEATRM I D, AFFETIL, p53 EHE bel2 EHORE
BRSO TEZEOHEFADL W ERFRB SRR,
T B TH - EMI0E TH D, FELLATFER
p53 BH & bel2 BHEXAMBIBRL V2D EZEbhi.
Ehiz, AFCEREOKRIT, FRERRRTIZ64Y, B
BB VAHOBRHEZEOSED a B LR b EEY
L, $-REaIhsMiao%ledd bel2 BERBED S ONEE
B, BOSBEEEEF L ELTRAS7eD, b2 ER
DBERBE1BZ D, EBV ORPEFWC L2 EFAET p53 EQO
TEEERZIUDETHRMBEHORENELD DO LFHLIA
5.

AP TR ERAGYNC, EBY BETFEY, RREAT
EBV LBSE D » 5 EEETFEY b2 BH, & F D4 DET
TR FERERFRIATOAEBAFEETEY pdS EHOD
KB ELHEBEGCOVWTRE L., BBOA A=A 41220k
EHEBOLOTHELATVERLLDOTH D, Thbll
BOLOD HIEEB~ORE S DWTRR L. EHEEEL
EBV OBIENTE Sh THI0ERE Lc2d, EEERIIHR
BREFLOERVEL L, EBV BAED X RBCEEL
TVABRETSIRERIIELR TV, BHEETHILE
EBV %/ »g%E FEMRak NPC-KT ¥ A\WT, AR TOR
FAGEORE OB RY D FEDRICHE LT BLEND
5.

& L

FIRIEE O RS ES6H], WNEB Y v o@IsHlIc s
<, GEEMk{Lac EBV BETEY, p53 &, bel2 BR
DOEH RS\, ¥7c PCR &Iz & b EBV-DNA ofHx L,
LT ofahx B,

1. EBERs BB, 5661-R46(1 (82%) i, 5!
124k WHO 480 2 8 (5 {LBIZEA(LE) Tix32615 306
(94%), 3T GRAH{LE) TIX1THIR166] (94%) Bt TH -1
2, 18 (BELEm TisflTTagchdy, 18EE
% EBV OESRETENLELLRI.

9 . EBV-DNA i3, & Li-42¢1354 (83%) THHsh
#-. EBERs &Rz WHO S8 1 o 3 flTizgil Ehis
# -7 . EBERs O#H &, EBV-DNA Otttz & i EBV %
RAETHD0OHBciEETH S - EHNTREINL.

3. EBV WREMRERLREC S D, LMP1L OB 666417
1 (30%), EBNA2 DR H b e\ T & HEREHRAT
Hehs o LRI, BZLF B A B AIEs55l+ 180
(32%) R = hy, BHLF DZ&Hi35661% 6 4 (11%) THEL
THENBDRTH -7, BHLF OREH B HRE U T OE
¥ BB, BILFl BE QBRI bRy 1 7 v~ DA
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£ o FHEEDRIE(L L, WA 7 ViC@BT LTV IsWwZ
HREIRT.

4. pb3 BEBEMFIZE56FF 3140 (55%) W Iz 4
EBERs D&H L #BI L TH b (p<0.05), p53 BEHOREBRIC B
% EBV OBENRE®RInT. #Hiz, BZLFl ZEORH L OM
sy HEBE R 3B (p<0.001), ME(EAIL L » T, BZLF1 &EH
I AEAR p53 BEONEM(L, p53 EHIL L 5 BZLFI &
BOREWENE LTV DD EHERIE R,

5. bel-2 EABHFIIS6HIRE04] (89%) B D rd,
bel-2 EADORTIL EBERs OFRHE 3R LU LMPL L 0FER LM
Bapi7e ¢, EBV BRPHKHETH O TIZRLEZ DRI,

g. EEEEERTF L LT, EBV #iisfi & EBERs DRFIHA
ViR R &7 (p<0.001). EBERs O st EBV BED 1o
TR FETHB I b, EBV FUEMORE R
27 ) —= Vv I~NDOFRLEEERETHD L BEbhk.

# B

FeRrsebich, HEY, AREYEL O LcBEE) A%
BrEEsREYRTALE LT, Kb, EEMEE, ARDYEL
h ¥ L-EAEGENEDFERT—Ecg e LET. £, RE
REBE, HHIYBb 0 ¥ LALEAERERAY (BH) REXEE
Chang-Soo Park iz A LET. REBCEAFEOXRTICELE
BOYEE ¥ LAEAEEHEREOERCECELE LT ET.

R O—EILE6E A A F AEEAEAES (199, FH) IZBWT
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Abstract

A role of Epstein-Barr virus (EBV) in nasopharyngeal carcinoma was histopathologically investigated by detection of
EBV gene prodcuts. In situ hybridization using EBV encoded smail RNAs (EBERs) probe, BHLF probe, and
immunohistochemistry using monoclonal antibodies against latent membrane protein 1 (LMP1), EBV-associated nuclear
antigen 2 (EBNA?2), and BZLF]1 protein, was performed in 56 primary nasopharyngeal carcinomas. Expression of both the
p53 tumor suppressor gene product and the bcl-2 proto-oncogene prodcut was also investigated by immunohistochemistry
using monoclonal antibodies. EBERs was detected in 46 cases (82%), LMP1 was detected in 17 cases (30%) whereas
EBNA2 was not detectable. According to the World Health Organization classification, 30 of 32 cases (94%) in
differentiated non-keratinizing carcinoma (NKC) and 16 of 17 cases (94%) in undifferentiated carcinoma (UC) showed
EBERs, but none of 5 cases of squamous cell carcinoma (SCC) nor 2 cases of adenocarcinoma showed EBERs. EBV-DNA
was also detected in 22 of 24 cases of NKC and in all 13 cases of UC by polymerase chain reaction but not in 3 cases of SCC
or 2 cases of adenocarcinoma. These findings confirm latent infection of EBV, especially phenotypical latency-II, in NKC
and U€ but not in SCC. bcl-2 protein was positive in 50 cases (89%), but its expression did not depend on expression of
LMP1, which did not demonstrate induction of bcl-2 by LMP1 as seen in vitro . Cytoplasmic BZLF1 expression was
detectable in 18 cases (32%) whereas BHLF was positive only in 6 cases (11%). This finding suggests BZLF1, which
disrupts viral latency, does not function despite its expression. p53 protein was positive in 31 cases (55%), and there was a
distinct correlation between expression of BZLF1 protein and p53 protein (p < 0.001). This finding suggests the interaction
between BZLF1 protein and p53 protein, which inactivate each other, is one of the tumorigenic factors in NPC.




