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Expression of Epstein-Barr Yirus Gene Products, Bel-2
and p53 Proteins in Nasopharyngeal Carcinomas

Sun Hee Yoon, M.D., Kang Suek Suh M.ID.* and Chang Hun Lee, M.D.*

Department of Anatomic Pathology, Pusan Maryknoll Hospital
Department of Pathology, Pusan MNational University College of Medicine®

The authors studied EBV genome expression in 40 conventionally processed samples of
nasopharyngeal carcinomas (NPC), using in situ hybridization for EBERs and immunohisto-
chemistry for LMP, Bel-2 and p33 proteins. The NPCs consisted of 6 keratinizing squamous
cell carcinomas (KSCs), 13 nonkeratinizing carcinomas (NKCs) and 21 undifferentiated car-
cinomas (UCs). The results were summarized as follows: 1) EBERs were expressed in 80.0%
of all the NPCs (32/40). As for the subtypes, they were detected in 92.3% of NKCs (12/13),
in 90.5% of the UCs (19/21), and in 16.7% of the KSCs (1/6). In positive cases, the nuclei
of tumor cells displayed uniformly strong staining. 2) LMP was expressed in 10.0% of all the
NPCs (4/40), all of which were UC. The LMP expression in the UCs was not correlated o
the expression of EBERs, Bel-2 and p53 proteins. 3) Bel-2 protein was detected in 85.0% of
all the NPCs (34/40). As for the subtypes, they were detected in 92.3% of the NKCs (12/13),
in 90.5% of the UCs (19/21), and in 50.0% of the K5Cs (3/6). 4) p53 protein was detected
in 75.0% of all the NPCs (30/40). As for the subtypes, they were detected in 81.0% of the
UCs (17/21), in 69.2% of the NKCs (9/13), and in 66.7% of the KSCs (4/6). 5) In the NPCs
the expression of EBER showed a significantly positive correlation with that of p33 or Bel-2
protein. The above results indicate that the association of EBV with NPC is chiefly with poorly
differentiated and undifferentiated carcinomas. Additionally, carcinomas commonly display
widespread, strong immunoreactivity of Bel-2 and p53 proteins over umor cells. In conclusion,
these observations indicate that the EBV-association in NPC appears to contribute to the
overexpression of wmor-related genes during carcinogenesis. (Korean J Pathol 1997; 31: 723~
T34)
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o', Alol# qel £'& 5 4 Qi

EBVE Alxujoll4] glmA] W eli 4w s
of X &S He|l= 172 kba| o]F JHT=E F}
%1 DNA wle]] A a] H AAH912] 20% 6] el 4]
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AEFFol A wpele]ae]l FHE FHY 5 =
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ol-f Heol ZlgHoiE FHE7 ol7n AR
wolZlich 19868 Howe®}l Steitz'"= EBVel| 7hodxl
M Eell 4] riboprobes o] &3lo] EBV encoded small
RNAs(EBERs)S Ha3l= RNA-ISH dubH-& £a)at
gich. EBERs: 25 EBV Gh5-ghedell4] cfgkis®
w10 Ao AAE]= non-translated small viral
RNAsZ 1 7]5e] FddaAnt, 45ddFel o
o] glat FHEA UHE = How v Fof

EBV Fadell4] ol g ela qbds FA#z 10534
4 91}, EBER §# A= EBER 17 27} 9li=d
ek 1e67el 179702 nucleotides = o] Fo]2 g
ch el= AlEe] 9oy cellular Laflupus antigen)
chi]s} EBER associated protein(EAP)T #%}5]e] g
cb " LMPY EBNA-28} @bl Al dbulell s 4}
&2 SHgrowth transformation)el] 5 2%F =82 &
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e, - :
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S (nonkeratinizing carcinoma, NKC)e| 13<], g|=x
o] F-# ek undifferentiated carcinoma, UC)e| 21«9
th. KSC= FobH|ESoll 4 wlufgt hetdaks Mo
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o] gloma] FE(stratified) widz} e M E7H9
AA7E £ HSd, agla UCy Sobd|E 5o
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6354|4970 R Fhabedi el FAE ucet A
S g Eela, JdulE UC 111, NKC7}
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Fig. 1. Box and Whisker plot showing age distribution of
nasopharyngeal carcinoma patients at diagnosis{UC, Un-
differentiated carcinoma; NKC, MNonkeratinizing carcino-
ma; KSC, Keratinizing squamous cell carcinoma),
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Al =grell A 5EFF @9 F sl w4 B8 7Y
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el == 8l eE o492 supersensitive  biotin-strep-
tavidin{SSB-SA S 288 universal LSAB" kit, HRP
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Feella A5 Pk At Edsigich

olxjgh 52 Bel2 shwlol] o3l W3 chEEA

Hhafl(Mo Ab 124; Dako, Carpinteria, CA), p53chufe]|
et A5 gbEEY dhalliMo Ab DO-T, Dako, Car-
pinteria, CA), L&l LMP-1o] o3t @3] iz
g A(CS 1—4; Dako, Carpinteria, CA)5 phosphate-buff-
ered saline(PBS)©. & #F2} 150, 1:50, —ralst 1:200
o8 HHsbe] o] o] Esisich whS F ubaya}
4o diammobenzidine(DAB)YS- 5571 #8431,
Mayer #lul54] Sdoz 127k =4S A%
g F Hu|Fd ez absbg S ETE g4
datgha] o A4Y ek SAE FHEBS S A8
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¢ HE=E, p53 o2 ps3 o4 A gF=A,
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3 M0 BE § ENEY

BE Fellell A o4 A 2we] wel o Aol o
# 7b7h SRlHeg ghEs|gdar, o]He| gl o
ol diHlAE ook Wl e Agsie] el o
& Mgk medzzset o) Fe 7 FeE
ol 4 Bel-2 g2 A E 2ol 4], ps3 ghef2 #le]] 4],
Telal LMP= AlEA wl s Eutell4 zhzb zhagg]
AAEe Mol A4S d4dutiew sislw, o
WA H 2 e MIE4 # (frequency score) i} 7}
41 % (intensity score)& E4He A wE 4

Balqct WIEAHANA ZF Zoll= FSAES] 10%
ol el 4 ofAdulg-E Hol:= 7 fo] FA4oR, 10%
o dhofl4] ckdulES Ho|lr Z 5ol ebAlelln g3
slck. dHollgolla Adukge] AEAHE o4
=72 ofdubs PEF ase] 4+, v+ 47,
A+ + + "R Fialeic)

ISH wbg-2 2} FellEela #20E A=)k 4 E2]
djedodefl 4] FFHe] FAgd yhEe]l Hel= A&
ddoe g #Aaledd.

FAN-HE w9l FebEe] 7b gelell ub2 EBERs,
LMP, Bel-2 ©iwf, 9] p53 chef wléo] goldl
dabr] slel » U E HEI} Fishere] #Hsbstg
HEE, zela vglsektdly 2} Ha)azls
o] ABTAE S1el Spearmans] Ajd4batA A
& ol&siglel. Z AFelH folF2E p=005Z
LR

3 4t
1. ISH(EBERs)

W] Q1 FotE 40ellF EBERs2] o} &2 80.0%(32/40)
Hek 7F FEMEE UC?h 905%(19721), NKC7} 92.3%
(12/13), Telal KSCF 16.7%(1/6)2] k452 Ha,
UCe} NKC+= KSCel| vsf #Ha]s] 2 okdigs W
%3l(Table 1), 7+ %7} EBERs2| Wl &2 §o|3
Aol E Hdckp<005). 7+ 9F 2] kAl Selly o
Ak 5o Pr4d2p uces “+7F 14, “+ +7}
Toll, “+ + 477} 16|22, NKCell4] “+"7} 1o, “+
+77F do], “+ + +"7} 7o, 2E]3 KSColA] “4
++77F A 16lE el oo (Table 2), 7FHEAA
o FEL A8 o A[PAE QA=A gt
Chr.=0.0437, p >0.05).

Tahle 1. Expression of EBERs, LMP, p53 and Bel-2 proteins in nasopharyngeal carcinomas

Positive( %)
Subtvpe Case No. -
EBERs' LMP ps3 Bel-2
uC 21 19(90.5) 4(19.0) 17(81.0) 19(90.5)
NKC 13 12(92.3) O 0.0) 9(69.2) 12{92.3)
KSC 6 1(16.7) O 0,00 4(66.7) 3(50.0)
Total 40 4(10.0) I0N(T5.00 J(B5.0)

F2(80.0)

Abbreviations: Refer o Fig. 1.
T p< 005
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lation) #bH 9] 2ol o HATWE Y Aol Tt
50 QAT edeqahadef 4] HelAd alkaline
phosphatasesl] =14 glekalel oHe4l s AR 5 gl
oug, o JUThE okdalre ® 45w
EBERs okAll]lE 4 U2 2efl2} NKCE] 3e|ef]4]
= o)8 A dysplasic) MRS Mol w|elk FHelid]
AlA% shEat FU kdsbEE BAlcFEe 3)

=g

W% Fig. 2. In silo hylwidization for
; « EBEM: in undifferentiated cansi-
% poma. Tumuor cells exhibit steong
positive rcaction with bright  red
color in heir nuclear arcus other
than nucleolii EBERs, ~ 2007,

Fig. % In sim hybrdizaton for
EBERs in nonkoratinizing Ccaroin-
tni. Dvsplastic epithelium over car-
vinwrna also displays some EBER-
powilive cells(RRER, < OO
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Table 2. Intensity score of EBERs positive cases in
nasopharyngeal carcinomas

Table 4. Intensity score of Bel-2 positive cases in

nasopharyngeal carcinomas

EBERs EBERs
Subtype Case Mo Subtype Case No. — S
- + + + + + + + + F + +
uc 19 | 7 11 LuC 19 3 8 B
NKC 12 1 4 7 NEC 12 1 4 7
KSC 1 ] a 1 KSC 3 | 1 1
Total 32 2 11 19 Total Al 5 13 16
Abbreviations: Refer w Fig. | Abbreviations: Refer o Fig. 1.
r=0.0437(p = 0.05). r,=0.0596(p > 0.05).
Tahble 3. Intensity score of pS3 positive cases in naso- 1A 7} ol W) okgk .
pharvngeal carcinomas FAIZE AAE A pEgiHr=0.1622, p>0.05).
2 kol EellA ps3 ghuf g

ps3
Subtype Case No. —
f F -+
ucC 17 3 8 6
NKC 9 2 2 5
KSC 4 | {0
Total 30 G 10 14

Abbreviations: Refer 1w Fig. 1.
r.=0.1622(p > 0.03).

2 HYZHEHEH &0

H| Q1 5ok E d0ed|el] 4] 4 AJ%E p53 the, Bel-2 g
wj, 2|3l LMPoll oigt wHe == set3 2] 4
He o537 2l

1) p53 g w]el=qhE d0ollF p53 ghwie] ok
H2 75.0%(3040sch 7 SEWRE UCTE 81L.0%
(17/21), NKC7} 69.2%(9/13), 18] 3t KSC7} 66.7%(4/6)
o] ok E-E Heof, UCT 7hak E& HEE 249

S} (Table 1), 2+ {83k p53 whele] P2 f2
gk Zo]7b glddehp =0.05). 7 hF2] A4S r-l'lﬂl
o Aub-2-o] e EE UCHlld “+ 7} 34, ¢
7} 8ed|, “+ + +"7} 6ol &, NKCell4] “+"g} =
7} 7hEb 2ed), v+ = 477 Sell®, Elar KSCof 4
“+77k 1ed), *+ +"7F 0ad], *+ + +7F 3od| 5 vhebut
2v(Table 3), ZE4He] FE£= F8o o it

Foka 2]
wof] FA o] HYe] Mgl vhE-E Bga, Ei
Tk E Nl 4 EFEeA BEEEE 9HES BEg
ch(Fig. 4).

2) Bel-2 ] w|glFokF: 404 Bel-2 thufe]
ok A)-8-0 B5.0%(34/a0Hx). 7} fEW A EE UC
b 90.5%(1921), NKC7} 923%(12/13), &l KSC
7} 50.0%(36)5 Heol, EBERs3} wl2lzl=]l3 UCs)
NKCt KSColl dlal] ®i#s] =2 okdEgs Hen
(Table 1), 2 %7+ Bel-2 ghefs] HHEFS Fe)g
Ape] 5 Elrhp<0.05). 7+ 3F2] Bel-2 clef ok
olEeoll 4 "hg-2] FEAHE UCHH “+77F 3d|,
"++"2F "+ ++"7F 42 BollE, NKColl4 =47}
1], “+ +77} e, “+ + +77F Tel| 2, el KSCe
“+ 4 +"7F 22 1ol E el e
(Table 4), ZFEAH 2] BEE F8o ulid Ayl
7} el& = 2] ebebckr.=00596, p>0.05).

2] ok SellEelld Bel-2 shwif FokiE
o] HEAe] gHEEe] Z4e] I |HEE
at, Sk Lol skAubE2 ulnE FEEA F
EE = 98 HelcHFig 5.

3) LMP: u]el5ebE 40e] 5 LMPE| sk F52
10.0% 440y} ek S Mol 4ol BE UCHI,
o] 4ol EBERs# p33 whwie] 71§ 25 o4&,
Bel-2 whef 2] T’é%’-t— 2of|oll 4] abd S Heledl, oA
Hh2-o] 5432 EBERsel|4] “+ +77F 1d), “+ +
+ "7} 3], p33 E.'*ﬂl!ﬂﬂ*i "+ 72k 4+ + 77 7R 1],
“+ ++"7F 2], 2E|3 Bel-2 chuefla] v 477} 2
o|gdch UC 21adlel 4] LMP2] uba sl EBERs(r=0.1574,

'-{1 Wk + 'I". ik + + 11"
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pr005), Bel2 ghilin=0.1574, po=0.05), “E]at psd
ghel(n=02353, p-0.0512] ¥hE ey Hag A
A giedch kgl masan SoE fak
MEEo)4 AEAN fEe 4] Gy HAZ 55
o] 7k sl o Ak BelaFig 6, <
Habe] e 9le]A Holgh A Ihke ] ol
gl

Fig. 4. Immumoveactivicy for ps3
proin in nonkeratinizing  cared-
noma. Tumor dolls cxhibic stromyg
positive roeaction in their noclsd,
but the reacriom is rather vocven
in distribution{pi3, " 200),

Fig. 5. Trnirumoreactivity for Bel-
2 prodein in nonkeratingzing car-
citiomna. Tumaor cella exhibit steong
posidve reacton im therr cylo-
plasmn, and the roacticm 1s even in
ditmbution(Bel-2, <2000,

3. EBERsT} ps3 3! Bel-z SHEY QWS S| ARRE
oA
Hlel 52t 40dlel| 4] EBERs. p5d ~tg| st Bel-2 oh
e aka oy -S4 yrde] ARTRTE AT Table 5%t
fodld M npgb flvh ERERs3F pS3 oghulz] ok
YA 650%26M400) 2l &8 HATRE 100F(4040)
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Table 5. Corrclative expression of EBERs and p53 protein
i musopharyngeal carcinomas

Fig. 6. Immumorenclivity Tor LMP
in undiffersnlisesd carcinoma. Tu-
mor ciells cxhibit fooally weak pos-
itive rcaction in their eyloplusm
(LA, =200,

Table 6. Corclative cxpression of EBERs and Bel-2

pristein n nusophamyngesl careimomas

a3 Ral-2
EBER= Tuotal EBERs — - Tidal
Positive  Megalive Positive Megative
Positive 26 v 32 Posilive 29 3 32
MNegative 4 4 5 Mogative 3 3 &
Tolal 30 10 40 Tuslal : 34 o 40

Mote: Observed apresement §8 73.0%( ¢ <040

A AR YA X observed  ssmocment)tc 73.0%
(A4l e}, YH 2] FASE g2 S5k«
=0.29). ERERsi} Bol-2 chefe] ab4l 2ld£2 715%
(2aDie] . S slalasE TIRAMNEA 53]
al¥ el BOOBAY4ME ok, o 4] X e T4
Ho2] eyl vk p=031)

a &

EBV= nliql&se] whalslsz RErl ol = ol
Bopohdst £ d@sled, olE Eeks] Ao
100%a 4] Apeols 2ol ldxlel” 717040604
A A vleldAE B RS 8 comparment)
el 3 FHEFbed 2 el m A5k 2 S E] A, 27

Mote: Observed agreement 35 BOO%C <0040,

off whith Sl direplicaive) Fg2] el bz
ot Alglal ey A4 B 8] ESe] BBVE 74
AFE gl Alzhdn ]l whe] Sk 54
HE Holiz 1ERAeR A3 Al lymphoblastad ool
lincs, LCLs) 2 HEHE T+ 2=l o 75 npeld)X
- aofe] WEAR(EBNA-1, -2, -3A, 3B, -3C tE|ar
leader prowm), 342 54 LL!‘E;}'“J-](!&M.M memhrane
prodeins; LMP-1, <24, -2R) 2ul1 2702 ERERsT &
ak AT ok #leb, ol E ghwle) F]wael el o
shole A A 97 ger), o|5F EBNA29}
LMPE Siae4llaie] HAdHa gt d3kEe] 3l
e ERY a4 wleld] A GRS g2 Fok
e AFEs] A8 o} fhh Aol E 2900 F
EBY fedd] &8 Alab 3 s-E Bl LOLsy
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o A7|E el REE wbalslsd) ok
Burkitt % = &2] 7% EBNA-IuhS wh#sla, 7E}
gl 5e F3 2 £ AR 5+ @E A=
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