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Epstein-Barr Virus and p53 in Laryngeal and Nasopharyngeal Carcinomas

Eun Sook Nam, Duck Hwan Kim, Hyung Sik Shin, Young Euy Park,
Young Sik Kim', and Insun Kim'

Department of Pathology, College of Medicine, Hallym and 'Korea University, Seoul 134-701, Korea

To investigate the correlation between EBV infection and p33 overexpression in laryngeal carcinomas (LC) and nasopharyngeal
carcinomas (NPC) in Korea, we analyzed 37 laryngeal squamous cell carcinomas and 33 nasopharyngeal (11 squamous cell
and 22 undifferentiated) carcinomas. We used the immunohistochemistry and polymerase chain reaction-single stranded
conformational polymorphism (PCR-58CP) for p53 overexpression and p33 gene mutation, respectively, and EBER-1 in situ
hybndization and PCR using pnimer for EBNA-1 and EBNA-2 type 1 and 2 for prevalence and the subtype of EBV. The
results were as follows; 1) The p53 expression was found in 43.2% of squamous cell LCs, in 54.6% of squamous cell NPCs
and in 22.7% of undifferentiasted NPCs. The p53 gene mutation was detected in 6 of 23 squamous cell LCs and 3 of 14
undifferentiated NPCs. 2) EBV was detected more frequently in undifferentiated NPCs (95.5%) than in squamous cell NPCs
(63.6%) and squamous cell LCs (37.0%). Only type 1 was found in squamous cell LCs and NPCs, whereas both type 1 and
tvpe 2 were detected in undifferentiated NPCs. 3) There was no difference according (o EBV infection (EBV+ ;| 7 cases,
EBV- ; 7 cases) in the cases with p53 protein overexpression but mutaion. From the above results, it can be concluded that
squamous cell LCs and NPCs are associated with both p53 and EBY, whereas undifferentiated NPCs are more closely associated
with EBV than p53. In Korea, both type 1 and 2 are detected in undifferentiated NPCs. Also, our result suggests that EBV
infection does not seem to contribute to p33 overexpression. The interrelationship between EBV infection and p33 remains
to be further defined. (Korean J Pathol 1998; 32: 551 -—562)
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4 AEst7lel o «Rlgk Wl PCR-SSCP (poly-
merase chain reaction-single stranded conformational poly-
morphism) ¥ & FF9bE v gl FehEoll 4] ps3
o g3t p53 fAA Seltle] WIES HAselch

%k Epstein-Barr virus (EBV)+= Herpes virusel] a4
o|F vhig el DNA nlo|#| LR FHE Fof F v
2] ol ekl A= Ao 100% Es s vy
o] | A EghEellA 25-72%, wlel e &7
FeHEel A = 0-682% 4 FEEs Hed By
glck” " EBVE #iciwizle]l EBNA 2, 3A, 3B, 3C¢
DNA 7wl 2] Zo] 5 A= Frha] dele] ofdde
2 Bisted” AdHen 2olrl gle] Hulgh 7,
ofAlolel 4] &= 13]e] FE2lal ofLe|7le} ghufla} ol &
F|EelAls 28] ¥ BT AesE deidgla 7 ofy
ol FAloll FE7tee] 5 A4E Hase] gey’ 7
Hell 4= 77 Fghdoll4] EBVE] o} i digt o
T2 o)k Alge|r). Mol A= EBV-encoded
small RNA (EBER)o| ofil A-A|xk5 o] B3t in sit
hybridization "2} DNA FHHLodful23 o] £4)
o] viral DNAS %43]¢ 1 Epstein-Barr vlo|g] A7) &
sl ellell A EBVE] F714] ofg] F of: o}l &l
=A wqlsbeich gk ps3 ch o] SV 409] T gksl,
adenovirus Elb F-42F A5 3! papilloma virus E6 <k
gk 3 g7 Epstein-Barr whe]] 2 #|891¢] EBNA
5o} Z chul A3} Aol 4% gt Has} g
o) FANGHE F u]QlFAFOA psd G| LW E
A p53 S A Selvie]rk EBV el el fhwlo] li=A
srop W oAb st

gl ¥ 4

1. d37 W=

of Faf| 2= 1985y 19 HE] 19954 128 #pA] 3
kit ol mboi el okelui gl HA|wle] Fokw 3

=

chl 1 &
&
=

Z 370]|9} v]olFobE 33c|2 & T0cio]n] FFqt
2 WA EGFoI AT AR ALF 2o, 4T
13ellgieh. H] gl =gk G A E]HE 1169} v] L3t
F 249}

2. A7 WY

1) ps3 CHMOY| CHEE B XX|5)8} 4. T2 el o
o =238 o AxEhas Fell4 ThEe]A
cha=4 3k (Clone DO7, Signet, USA) =4 of41wiz}
Eql wo|glo] BF WhEe 5 Qi s 15002
g 4sle] Agelela olX} kA Bl WS Dakoile]
Labelled swreptavidin biotin kitg A}-2sbed 3 3-diamino-
benzidine tetrachloride(DAB) & uFaslelvl. 7)eksinl
4 pm FA 2] slebdl AHE Fele|tel] £AgA ¢
shebgl wl kb S A F Citrate buffersl] &2}o]
=& YW microwave ovenel]A] 3RzF 33 Fel &

oo o

o

0.05% saponin B4 o 2 4ol 4 3057F A x| abe o
3% gt Aade® 0F7 WA Ik aae] 3
e o447 cbS 0.05M Tris buffer (pH 7.6)5 4%
shat AAddA e g 2087 5ol AubS oA
Ak A2 GAF FRla 40 Al A Al BS
A7}, Biotina} Z 3% o] apakA el 2027 13-4 F] 5L
A EF & sreptavidin-horseradish peroxidase 822 7}a}
b 2053 HEEAlF e HoO- 5 sh5-3F DABE-<Ho]| 4 10
Lk dbaa) Al Hamms hematoxyvlin@ 5 1527 o=
afabn g4 % welsgch Za HAS wer
& oldwlo] ps3 whuf whdo] A ko g i
g B35 A elo] 4000 Alofel]A 200070 2] FokAl
E 5 o4 AEde wigE AbEste] AY gl
gkl A5k 5% vigbolwl HA4, 5% o4k 0% ofzlel
M (1+), 51% e|4telwl (2+)= shgich

2) p53 FHEZXIN CHEF PCR-SSCPHEME.

(1) O2bH ZOfEEUM DNAFSE, slebyl 228
ZH2F 10 pm FHlE 227h wbAE £ 15 ml tubes]|
We o5 ZebE g AlAB7] S8 xylene 1 mlE #hgt
F SEash wAE el 12,000 pmeE 7R H4E
Blebe A S 33 NG F Raoehg | mig 247t
Fhsa ST A TR YA Relels BE 33
Hhelar el ghde] Al 25 7=A1Zck Gnome
kit (Bio 101, CA, USA)Z o] &3] DNAS 2Zalel:
Hl 541 cell suspension solution 0.9 ml, RNAse 25 g,
cell lysis/denaturing solution 50 15 2l = 78k 3 &
E9e)od 55°Col] 153053k vka] sl e}l obA] protease
12.5 x5 7Rk 3 23119} Proteinase K 200 ugs
7}&r F 55°Cef| 4] 24417 vk)elgichzl Gnome kit 5
saltout mixture 250 x5 7}slan 10559k o Sol4 o)
At F QAelelo] 45NE 15 ml wbeol §7lek
o] tbeel] 2 ml TE buffer2} 8 ml Fpoleh-&5 7lala
-20°Cell 4] 1A 7hEqk vk gk F 15F3F 1500 rpm o i
YA oF dENE yela ey g
{4 DNA peller-s 902 b2 100 x1 TE buffer® 25l
T DNAoKS A4S oyl —20°Ce| X aabe] template
DNAZ A-gsiglch

(2) EBEAUMYEZ (polymerase chain reaction); p33
L. exon 5, exon 6, exon 7, exon 853 o] & PCRS 4
A)sbedc), ZE420 7F DNA 2 ] (200400 ng), 0.2 mM
dNTP, <57, 10x buffer, 0.25 U Taq polymerase5- 7}&}
of 25 pl% A §F 4 thermal cycler (Perkin Elmer 2, 400)
£ ABale] 94°Cell A 302, 55Cel| 4 60°CHEA] 2545
Z, 72°Ceol| A 30271 e] kg8 35% vihEefddch 55
PCR 4H2-& 12% agarose gel A 7|d oz olggch
PCR kA= o2 FE8 DNAo|A §-globinol] ot
PCRE A1l AAlalgich b kel digh f#2h
A2 og3 ok
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pi3 exon 5 sense @ 5 TACTCOCCTGCCCTCAACAA 3

antisense ; §° CATCGCTATCTGAGCAGCGC 3

exon 6 sense ; 57 GCTTGGCOCCCTCCTCAGCAT ¥
antisense ; 3° CICAGGCGGCTCATAGGGCA 3

exon 7 sense ; 5" TCTGACTGTACCACCATCCA ¥
antisense ; 53" CTGGAGTCTTCCAGTGTGAT 37

exon 8 sense ; 57 TGGTAATCTACTGGGACGGA Y
antisense ; 5' CGGAGATTCTCTTCCTCTGT 3

(3) Single stranded conformational polymorphism
(SSCP), PCRAHE5 10 pls FHl| FelHA A
3, Ao a3 WA o, 5% glycerols ET
12% polyacrylamide gelef]lA] 250 V& 54|17 # 7]« 53t
of, A7l Ee] Bk gell 10% ollebEE 1087 o3
A)F1 & 2 o) vbg] o T DNA single strand pattern-2- &%
olglch wA] geld 1% nitric acidol] 4] 38 9T ohbF &
S 100 mlS 7al] Al gl oFA] 0.2% silver nitrate-£
100 mlgoll4 2083 wh-SA)F] F by (028 M
sodium carbonate, 0.019% formaldehyde)oll 4] band7} 5
o] HuTlA WA} FHHEFOE 49
gFA Tl A Heldk DNAE o] &w}e] SSCP band o4
£ v Est it

3) Epstein-Barr virus encoded RNA-1 (EBER-1)0§| CH
&b in situ hybridization 2H:

(1) 2|17 % A Hal, =5 7] 1210 o4 153
7F el 3 £ 95% ethanol® 53 3% H202¢| 10
Bk g Jro] Fof wpa|eto 2 0.1% diethylpyrocarbon-
atefdistilled water (DEPC/DW)& #li=tl. DEPC/DW &
=242 ebd Fale] DEPC?) 0IREES #5744
€ %9ch

(@) AFEY; 4~5 pm TR AT AL ly-
sinee @ Mgt el Sote| o] £2AF £ Lupe}
7 g3t BAE AA S, 275wl ekl
=2 atal F oddde] & =35 5 YEFK proteinase K
(10 g g/mhel] 37°Cell 4 2030583k 9bE-A1F1 & 0.1%
DEPC/DW £fe 2 aajelgdch 95%2) 99% cthanole|
F#xHe g AP S A o F AEellA LElch 2
il S DAKOAE] FITCRE 3EA)% EBER-1o] gk
oligonucleotide probe 1~2 w-2-& HWojrgl F coverslip
o o5 37°C humidified chamberel] 4] 24] 7+ ®k-2-2] 7]
ch2 T1 2hEeH0.0% Triton X-1005 353 0.005M
Tris shzalol 4 1470 Eab 97ho} coverslipo] o]
w5 shgich HISolHQl e oalelrl ste]
20% AATFEEAE G Sl 1087 GrhEe
# 3% bovine serum albumini} 0.005M Tris Sk o s
1008 % 424 -FITC/Alkaline phosphatase A]2F5 42
o4 307k H-SAZck TI 3o MY F
A7z A AFHA S ES dhe alkaline

substrate 2} (MgCl22} NaCl-& 254 pH 9.0¢] Tris
SgNyel| A 5370 HEg-A ok b A 2 AR nitro-
blue tetrazolium (NBT)/5-bromo-4-chloro-3-indolphosphate
(BCIP)2} W24 alkaline substrates o a&}7] $]8] 5
7}k levamisole (1 g lfml)2] 418985 alkaline substrate
shazall o 2 506l 3] Hate] wHE B<el] 3084 147}
Fob vkl F T Shapedew AlEslgict. Ethyl
green 2 2 X dlzed ) 3 3 EE = S HE5H2)
T 3glsled HAA# o

4) Epstein-Barr virus nuclear antigen (EBNA)M| CHE
EEE A0S

(1) D2tE ZOjEENM DNA F&; ofebgl o=
HogBE DNA & 42 47 Zlad dda 5
Uwjck.

(2) Epstein-Barr virus EZJHE2I0} 0IHERE 2l
primer ME&{; 288k 27 primers ob3 b ol

EBMA-1 sense 3 TOATAACCATGOGACGAGGAC ¥
antisense 5" CTTCAAGTTGCATTGGCTGC 3
EBNA-2 common sense 5° AGGGATGCCTGGACACAAGA ¥

antisense 5" TGTGCTGGTGCTGCTGGTGGT 3
EBNA-2 type | sense 5" AGGGATGCCTGGACACAAGA ¥

antisense 5" TGGTGACAGAGGTGACAAAT ¥
EBNA-2 type 2 sense 5 AGGOATGCCTGOACACAAGA ¥

antisense 3° YYGAAGAGTATGTCCTAAGG 3

(3) SEAYES; ps3e] FalwolPdAE o] +
5 DNAe|A] g -globin 3 2] o3t primers o] &
3 F4tiEA oddbES Aflele] DNAZE 2 3
71 3ol 4] EBNA-1, EBNA-2 141, EBNA-2 2% EBNA-
commonol] & FHEL AL Aldfelsich
Eppendorf tubeed] 10x dNTF 2 mM, 10x PCR buffer, 15
mM MgCl2, Tag polymerase lunitf25 12] PCRYHG-< &
W 200500 ng template DNA2F B o tef| ] 218 =
primers 7+7} vhato] HEH o w wbg NS 25 wlE &}
gk FeAa bS] =2 A Sl 95°CollA SET
denaturationdh 5 94°Cel] 4] 157} denaturation, 55°Cef] 4
15L7b annealing, 72°Col| 4] 183} extensiong 353 b5
g} 3 vpa|ulbel] 72°Cofl4] 557 extensiond &hich. of
HREE o oz 2 BYS-§ cell lines type 1 a4 ol
=7, Jijove cell lines type 2 b4 HER At e}
LAY ZRE template DNAS 7heba] 982 HBGoHE
A-g-s1gi ek

(4) PCRAIS Q| 20l glo) 7l FHaA Yhaita+ 20
pg cthidium bromide?} 3% 12% agarose gelol]
loading dve®} 7l 10 p14 =42} Frbgh & 100 Vel 4]
20--2557F A7 «dEA7] oS UV wansilluminator &
hand2 #Hels}at polaroid A3 7] 2 #edalgc)

5) EAF2: oftEA Zzaicl BMDP2] Chi-
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Fig. 1. Immunchistochemical staing for p53 protein. The brown

nuclear stains are seen in most wmor cells (2+) of syuamous
cell carcinoma of lammx {ABC method),

et (Fig. 1. =P Aol 9 Aeo[ & BRI Al
- L U o R R R e b | i
s WEE A Fo4d (0n)H ey, e
ohE T 1+ ofAE 3], 1+ ofAd 2 Oelli AL
2ol ol & 120 (444%) Yo}, LA RS of] afiE o]
g W] AEddeEE 2+ ghde] 34, 1+ kA2 59
FFE B (3[34FpH ey A PR 2+ aRdle] 14, 1+
obAlZ Tddlg] F 8] (61.5%) % AlEdd e Mol k4l
Fo] ekot FEshEdld =adhE Rilsel dbed
FHell ub2 psighile] w3 S E A E-E 41 e}
gt (p=0.09),

Hl el -5k 33ed] 4 p33 gheliof] 2+ okl 34, 1+
a3 Bz UHE el A ER Ll
(333%)% o Apgkael A Bl dld go] Yal o] LA
shzlel ooz giqlcl (p>005) (Table 2). v]2olF2 &
H A LS el 2+ o] 24, 1+ bAHE a2 £
Gefl (34.53%)7F delHon] v Rl FdF 5
okAT O 1of], 1+ ok S dof|lid F Sef] (2270l Allvlal
pe A= L) B o S B e S e B e o S
ps3 whude] dbdfa] 2lu]glA] Eabc) (p005),

HAEFAE el it Ae]E B9 et ufelfo FH
MIZESHE & 48¢]] 3 226 (458500l AN
ol wh m)EdehEo] 4= 224] < 5o (22.7%)Fhe] oF
Hon Sl LTl e] WHERC Jaken] ofg
SATAS 2l 2)rh glgdvl (p=0.0652).

2) PCR-S5CP YO 2 HEE ps3 FEHA SO
2R E Ao sk ol 98 exon 5,6, T, § o4 5O
T AR Foe] A Yol SSCPE A2 gleld el
S0 23el], WIQFoHE 1acll® & A7elglel 4
Hall4 pi3 Fodo| = B Oaf (243%)e]4 253
1] exon 59] 6o], exon 7ol 3efl7} PEE G on] 57

ol4hy] exonef] 4] ARl A5 e 50 exon 63 caon

lable 1. p53 prowin overexpression and pene mulation in squamous cell carcinomas of larvns

Mo, of

Immunchistochemical stain of p33 proten

S

PCR-55CP

LalEits

Moo of positive cses(%)] P

Baont 5 Exon 7 Noo of mutationftoal (%)

Histalogic grade

WD 10 & 3 1
MD 3 L5 9 3
Site
Supra 24 it 3 3
Glottic 13 5 ! 1
Toal(%) 37

2I(56.8) 12(324)  4(10.8)

4(40.0) NS 3 1 417(57.13
12(44.4) l 1 2016(12.5)
8(33.4) NS 1 ] 314214
R(61.5) 1 ] 3/9(33.3)
16{43.7) 4 2 623260

WD owell difterentisted, MD: moderately differentiated, Supra: supraglottic carcinoma, Glottic: glottic carcinoma, PCR-S5CP:
pelymernse chain reaction-single stranded confonmativnal polymorphism, B p value, NS non significant
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Table 2. p53 protein overexpression and gene mutation in nasopharyngeal carcinomas

Histologic  No. of

Immunohistochemical stain of p53 protein

PCR-55CF

P antad 4 ++  No. of positive cases(%) P Exon 5 Exon 7 No. of mutation/total(%)
SCC 3 5 4 2 6(54.5) 0 0 0/2(0)
0,05
uc 22 17 4 1 5(22.7) 2 1 312(25.0)
Total(%) 33 2667) 8(242)  3(9.1) 11(33.3) NS 2 1 314(21.4)

SCC: squamous cell carcinoma, UC: undifferentiated carcinoma, P: p value, NS Non significant in p value of p53 expression between

layngeal vs nasopharyngeal carcinoma

1 2 3 4 5 6

Fig. 2. Detection of p53 gene mutations by PCR-S5CP analysis
for exon 5. Armowheads in lane 3, denote the bands with
mobility shift relative to control electrophoresis (Lane 1.2;
normal contol, Lane 3 to 6; squamous cell carcinoma of larynx).

Boll A &= Eolwio]r) Fas)z] okelbc).

F5etEel A ps3 Egvlol7l F 6ef] (26.0% )04 T
=] 2l exon Sef] 4of], exon o] 2o WHE]| ¢ on u]

Qlghell Ay ps3 Faedle]= ol REpghEellynh 34
(21.4%)ell 4] #2=E] ¢l =d] o] exon 50l 24|, exon Toll
led|%dcl (Table 1, Table 2, Fig. 2).

3) Moz xsiEe{Moolst ps3 By WS PCR-
SSCPEHH O o8 ps3 7HE SHH0| HEBQ 7
Of: 2 edtel] A8 & 70o]] 5 w22 387 Aol
A p53 chuf 2] WhElg2 386%% on] PCR-SSCPHMY o
2 F&5 Sdde] HlEE 243% 9 Wy =28 ey
Apell 4] p53 whulol] kAl ow WEE D FAld] PCR-
SSCPub el 4] Belmo]7} 24% AL % 376l F 1
of @ 2.7%¢ew, F #HA R4 % =T Hel
ol 14dd|E 3T8%E T A2 dA &2 .5%*}!:{1:}.

2. R5U3 ¥ HAFHSUHAM EBV 2HdED} 0}
gEF

) #52AEMHAM EBY 2HE 3 OIEHER: 37¢4F
% EBV7E #9lxl ofli= 37¢]] 5 106 2 37.0%] 8l <t=]

ou| 1 F 207} 1P 22 FiEgen 2383 &
i 58l wpE Aol gladc} (Table ’ill

228 oo o g el & Bl n X E3shE 34
(30.0%)¢) 4] EBER-1¢]| g} in situ hvbndtzﬂ[mnnﬁ akA}
ojglon g F2 MLy FHLE K ii"
H A4S A2 g 8ol A2lbA da=glen £
A4 atst dFAEAME S0} -ﬁli*‘t‘x‘iﬁ
vh2lof|e]dl EBVE] =3 ol of# B R 10¢] 525
4 EBNA-lef] S 3} =X o] 5]z olelr}) 2w H)
¢tE.2 EBER-14] 4:4]PPc-] akAlul2S Hedt o] F 3
ol|¢} EBER-10]] S-4H2 S Holt] 3afol|4] EBNA-lo]
A A S5l Jl‘ii‘-"“i EBNﬁ 2 typelol] S5 H5
7} 2|2 type 122 FiEe] EBVZLE &l = o= %
Toll (239%)H o X FehehEtel okl fe] dele
v FAE 2ofE glsdd (p>0035).

b8l i zle|5 Hm A FAlelokEo|s= 6
ojell4] EBER-1ef] <F4HF-&5 K%l o] F oA
EBNA-1¢]] &%0] El-iij I:BI:RI-?H] a Meo]gl 24 o
4] EBNA-1¢]| ek4] dl&- eclJ_ EBNA-2 type 1ol 2
o7} SHE e type lﬂE F59leu EBV7L &l
dlc & Eﬁll (33.2%)%c}. *‘:JE"#?E EBER-1of] 1of]of]
A ckAube-2 Hol 7 EBNA-19] 4 = EBER-19¢] 24 o]
e ledlellA] 55 Hgeu EBNA-2d = 55 X
o| A giskel. EBVZE gl ¥ &l F 2o (154%)50 3
AEdddEFEo g gwo] dgtey foj42 glaid
(p >0.05).

1) HIgISFEHAM EBYV S48 & OHEER: vIglF
o}F & 330]| = EBV7} 2}o1%] o]t 28¢]] (R4.8%)2 &
T5hE2] EBY oF4E (37.0%) 5} 2|ujglH] Eakor
(p<0.05), type |-:-l ﬁni], type 27} Soflgick (Table 4). #H
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Table 3. Positivity and subtype of EBV in squamous cell carcinomas of larynx

EBNA-2 No. of
No. of cases EBER-1 EBNA-I T P
type 1 type 2 positive cases(%)
Histologic grade
WD 10 3 0 - - 330,00
NS
MD 27 4 6 2 - 7(25.9)
Site
Supra 24 6 5 2 — 8(33.2)
NS
Glottic 13 1 1 ~ - 2(15.4)
Total{ %) 37 T(18.9) 6(16.2) 2 10037.0)

SCC: squamous cell carcinoma, WD: well differentiated. MD: moderately differentiated, Supra: supraglottic carcinoma, Glottic: glottic

carcinoma, F: p value, NS: non significant

Table 4. Positivity and subtype of EBY in nasopharyngeal carcinomas

EBNA-2

No. of
Histologic type No.of cases EBER-1 EBNA-1 . © ‘? . P
- positive cases( )
tvpe | type 2

SCC 11 7 1 1 — 1{63.6)
< 0.05

uc 22 20 12 5 5 21(95.5)
Total(%) 33 27(81.8) 13(39.4) 6 5 28(84.8) <0.05"

SCC: squamous cell carcinoma, UC: undifferentiated carcinoma, P: p value, ™ p value of EBV positivity between laryngeal vs

nagsopharyngeal carcinoma

HA 295 EBER-10]] Todl7} gfAub35 Hex 1
G 1dol]4] EBNA-1of] ek4lo]gl i1 EBNA-2 type lof] =
FE Mol 7o (63.6%)clA EBV7} #elx|glc) n]i
B}QFE G 2047} EBER-lel] ok4de|%) on (Fig. 3). 2
% 11ej|9} EBER-1¢l] S-4lo]2itd 1oflel]4] EBNA-l¢]] &
Nz =Zo] ¢lglil o] 5 EBNA-2 type lef] 54,
EBNA-2 type 20l 5ol|7} =Zx5]eo] 1313} 23]e] 217} 5
off o Fiw itk (Fig. 4). vlfshghFell4 EBV7}
gelgl ol F 216)(95.5% )0l aigE glow| HJEHAE
SEell MRt 2o glAl E=ahvt (p<0.05).

) HEMERAE 0|E2EEUHM EBY 24 B2 A
Of: FF} viglFe] HHAESFT F 48] F 174
(35.4%)cll 4 EBV7} #el=]9lan 13ab 3o Zixgle
Lb ol gl el A = 226 T 21ef] (95.5%) 2 HAF AL
shEoll vl 2ol elA =Zskem (p<0.05), 137 2% ¢]

42} Sef| 4 F4r] 2ol
4) EBER-104|CHE} in situ hybridizationZ} DNA S8 &
A CiMUES 0 2/# EBV DNA SEIL| ®0|: F 70«
Z EBER-1¢] o452 543%4] 51 EBNA-1¢]4 k4 E
2 27.1%q

EBER-10l] ak4le]g] 3 EBNA-lof|s =X 8 Hol &
15| 2 214%5l o 5 A4 BEFE S4us2 B
2l o= 324 (45.7%)E YU EF2 67.1%A}

3. EBV 2Fd S2F0{|M ps3 Lo MR

FFebE & EBVAE #eld 106 = w22y
Aol 4] p53 chl2 gel] (40.0%)ol] 4] HFE =g o] EBV
o] S4d9l 27allofl 4] = 120]] (44.4%)el] 4 p53 tlulo] b
Hulglch wlel 5] S EeE & EBVIL #elsl 7
o F p53 chel2 4o (57.1%)el A W ¢ EBVZ)
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A0l 4eflell A = 2ef] (50.0%)ell 4] b E glcl v gl
u] {-3qHE 5 EBVZE 3918 21e] F p53 whefjel] ok
o] efl&= dol] (19.1%)31 5 EBV7} 2412l leflell4] = p53
chefle] whd sl gieh 37 ol welFe] HElAEeEat
o] L Ehqhgell A EBVEFA 5-el wh vl g4 ps3 iy
fi-e] atels FAITHG ool @lgidt (p>0.05).
pS3 chalj Wi¥.2 gle] o1} PCR-SSCP wheflq p53 &

fu]
1
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4
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EBMA-1
g 1 2

343 67 85 10

bp bp

- 38

= e g=f - - - = F g -
cAedo| 7} 7l #] st of 5 EBVZE o} 3 54l of
b EBNA-2
) b e o R s 123 4 56 7885 ++
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¥ vtun iy SRR S NG kT a— 300(tye 2)
I'|1-|-1I ""j-‘:'l 1"!?;-‘ ';‘. . ..I -."H-'_:‘h:".':.'.' -EASII:PI;E 1:|
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O« A e g W
-;--ll - ."t- ‘e N - .‘ - q'\--. & *‘ "-I .+':;|-. l'"'
P Y 3 fat. f'.-l‘ti - }.. *.'rd-..; M g“rl";-h.-i- e "_,. - . . . _ . B}
TR e A I i (98 A L e e T Fig. 4. PCR detection and subtyping of EBV, PCR ampli-
L1 l‘-i-'l‘ ET s L-"." T - = I'- L - ml r'. Y = gl Ly - . . i -
i: et " ¢ Tt 1= o) "li:é”; '-..::‘“ A TR fications using primer EBNA-1, EBNA-2 type 1, EENA-2 type
£ B & T Saedt B, e sTw s g - e ’
.'-“?-4‘. ';.5-',"",: E':‘ B }--_-.--_h - 3.:: 'q:}__, 2 2 were performed. Products were analyzed by aparose gel
- o T R w E 5 ga . ' v "
i R a6 _'.{.' ._H::ﬂ:..' P_"_h"' t:lﬂt;h'; electrophoresis and ethidium bromide staining. a: EBNA-1. lane
_"?-a} % \-'-"':;' :-::s ._'1:- e T "’i: :M-i-: 1 to 10; undifferentiated nasopharyngeal carcinoma. All cases
e w - - i .F Y 3 ;-l "d._l _' " ".-._ i a 5
e | !',T-r' i) *"'J‘_"-." R *:,'f-.., generate 138 bp fragment. lane (+); positive control, lane (-);
| e L l‘-' = R il . SRy o gy = . 1 - a
R T S "F'."f-?: . :;5;:_""? g 7wt no DNA, b: EBNA-2. lane | to 9; undifferentiated nasopharyn-
LT R e s Wi b - phary
HE- B TR = = SR ey

Fig. 3. EBER-1 in situ hybrndization. Dark EBER-1 hybridi-
zation signals are seen in the nuclei of tumor cells of undiffer-
entiated nasopharyngeal carcinoma,

Tahle 5. Correlation between EBY

geal carcinoma, Lane 4,3,0 generate 300 bp- fragments (type 2)
and lane 3 generates 248 bp fragment (type 1). lane (+); positive
control for type 1 (B95-8 cell ling), lane (+); positive control
for type 2 (Jlijoye cell line).

positivity and p53 overexpression/mutation

s

EBV No{%)

p33 Protein P
Laryngeal SCC i 440.M M+0 12{44.4) M-+ 1 NS
M-3* M—5 "
6600} M—+2 15(55.6) M+3
M1 M—8
Nasopharyngeal SCC + 4(57.1) M-+ 2050.0y M+0 NS
M-1° M—1"
3(42.9)  M-+0 205000 M+0
M—0 M—0
Masopharyngeal UC + #19.1) M+0 1{100) M-+0 NS
M-3" M—1"
17(809) M-+3 o 0 M+0
M-—5 M—-0

-

SCC: squamous cell carcinoma, UC: undifferentiated carcinoma, P: p value, M+: No of cases with p53 mutation, M —: No of cases
without p33 mutation, *: cases showing EBV positivity with p53 overexpression but pS3 mutatio,  cases showing EBV negativity
with p33 overexpression but p53 mutation, NS: non significant



558 opEbadelEtd]a] oA 32 A 85 1998

ot ol 7Hz; Tel|gc)h (Table 5).
| &

p33 SA A= 1Tpldled] fx)ebe] 117] exono i T
Axlo] 9l 2 4kE<l ps3 ol 2 30371 2] ofo|eito
2 o|Folx] gl ¥ clchion F|EAog HAz
HARA 7e5 sl AEFI|=E, §H82 5T
apoptosis F2t, FHALY] A A Sel] Bedgiel” wl
ol Sdwold ps3 FH A} 422 A4 ps3 ghule]
Tes ddsia eely] A A W FAE FEsE
o fAHAE ZEslrE ghol Eokella] ps3 fHA
AEE BEEYAT= Z1AHE a9%dH A A &
& FgWolE Folo], 2 vielEl A FdFHA A=
T} S5kl E YA sked, Als mdm 28} L HAE F
WA AEa As o], YA 2 75 Feow
p33 chefE A E2A Je] 34 A 2o §51E 4
Aste 71 A E sl o] FojAha g}

ps3 Zedwde] 2] whal 2 ps3 fralabe] BEA e A
AH 44, H S¢ie], FolF SHde] (frame shift
mutation) %) 4F§] F ekt WS T 5 glen of
Z AY dlHg AL vhe H Fonioje|r). FH 9w
o= p53 S ST 9le 393 e ofu|edl F
exon 52} exon 9 Ateleld] dl¥] o] Folz|w 27|, =
2 = Soko] fdlf] wel fAEAe] M2 obE LY
ofl 4] Fdo]F Ho|7] ulFoll Foke] etz o 2
PEAE sk el el 2EE F 5 Ak ¥
7 H-gbell 4= exon 58} 7] hot spot® LA ¢}

ps3 FH A Folwe] E HEsle w2 17 A4
o] ch2lof] i RFLP (restriction fraction length poly-
morphism)+~4] 2.2 LOH (loss of heterozygosity)s X7
Lb SSCP v a2 FJazle] 342 7|93 4E A
slal= wlidle] gle). PCR-SSCP 4] & o)L} 4Fzol
DNAE #5odA WAAT ¢ 712 4 F=& F33]
Wzbaled dRAde] 9le g AA E3la 22 f&
& galstA s=dl o] FHAE ) 7l Aol Wi}
7t slew HE o F2F HASAEEA ol 5H
of] Zlo]7} A7) wigel H Sciwle], g2, £33 LOH
2} 7Fe FaFel A& o|-gg HEE Aol wpE T
Hak ubo|ch” #a] fAAld /A G EA e SRR B
Aol & #4ls| #Helsl= o)Ak FHz 7129
BEE exoni GAY AR A w2 A7k 9
o] &%} PCR-55CPulel] 2lsf #HE3 ol F# %7}
DNA 2744 4oy #HEss §3424 5o
o} Arggicim sho] welzA ety P4 g
8 Aol 45 screening d=d] YEPAHo T A L5
W Zqlvio] HEo] it} Hol4d g = $ g} ”
A4sl 2] ps3 chf 2] Wiz = 10208 AR E #§-24d
vl&l Ho|¥ p53 ghul 2 = Azthe] vz & e 9k
I ATz wste] dozAtzl ey &

o Alsfo] golstn el Hao] shseiehs 2
Aol glek”

TS GFTAA T psIZ vhak E8| WE S Kol §
AR 2 el AFo| 3%l 100%71A] E¥x]
2 glen]’ Su FARetEe] Wl dejA Fal
9 3 Ea AugAzl Zoa bt Hupe) o3y
oA p53 We] FobElo] ulA] 27] Welkaby o4
HEl Eeduio] psde] weslchy & ™ p33 Fokeis
T A o] HiEte] de FAFYE BApellA of|FE7) o
Haksbrbs Mas gla” Foke] Ao wjel urdE§

o] Al Hu% glou} olubd oz o] Auialsh

Hel ol¥F AdAE o] HAE Fevta deA 3l
ob 5 el B R R ebE i3l ps3 ol T ket
stw] £2 p53 ghilo]] i ft W= seE FAu o
24 psd chu) wlad Kol 313%0)4 66.7% 7] Wk
51 211:-’__1?,25

2 AT F FEETelA pi3 ghe UHED 43252
S B ulseie 2 2i 3 Fo
A5g)ell whel ps3 chaf whEl fof 2o glelch £5
ehE F PCR-SSCPHP 22 748 ps3 Faluie]= A
slo] 7lagiel 236 5 exon Sel| 4¢], exon 7ol 2¢]| 2 6
of| (26% )01l 4 HE =% ch 2]=5el] A PCR-SSCP vy o2
A1 p53 Eodwe] AEE F AAFHA=AF A8
A @3-75%"7 7wl el FojzEs AL 7
§ 42%" 9 49%" ohul el vhAd oEHe] i
SSCPe| ql g4 PCR 4H2] Zo|2} d7)22a]] uie},
primer®] F5ol] whz}, gel2] Aol ArldE =700
wbeh 255 7] el Agr|gte] el clokile]
v)Zsl 77} elgde}™ PCR-SSCP wlwla}l wied == 3} s}
A g T A AeE A Calzolarig”
2wz ohete] Aol A p53 chefo] 41%el]4] wkH
5|7 PCR-SSCPHMujellA] 42%el|4] Zelwe]7} zbalx]
o] 71%2 YUz 8< Bglon] AhomadegbeS™ S §5%2)
A& Basiglich B oalelly =2l g4
£y 38.6%l4] ps53 gheie] uh ]9l onj PCR-SSCPY
He 2 243%el4 ps3 FH A Fodvie]rh 2babE]g on
T4 Aelol 40.5%7F Yasle et o) Calzolaris™
o HAzte} v szatgdch. ps3 chekEl sl PCR-SSCP v+
Zhe] B4xe] e s pid FAHR} he A 54
Ho| o]g]e] 7|H & oplY p53e] FAale Wiz
p33 ghle] IS H AL, MEFLFHAL vle]2] A
Fokf Azl Aol 2] o445 ps3 o] kA &
slo] Wl z=A e o MollA] f|okAle] 2ujE] F 3l
o vhdol] AAFAEE (swop codomE Frdshs T2
o] ZeldHe] (nonsense mutation), 42 44, & 54
Ho| 2 olsle] ps3 thee] 47|72 Fwls 7 felle H
Az 3] Aol 4] S SA4e] 8 Ut =gk g
exon 5-8 2|2 zbdelld FAAe|7E gle A=
PCR-SSCPoll 4] §1g-Alel 2o 4 glehs ™

H Q1 FgkFoll 4 ps3 Eelvlo]l= 10% o e =4 7



o o] 5ol 1 F5ebE w) u]el el oA ps3 §41719} Epstein-Barr w7 2ol fHa olF 559

o2 Base] 9leu} SheuS  Porter5¥L u|olFok
FollA] e =3 o Mel] &gt pS3 b dbHEE
05%e} 75% & 77 Hasln gle] HSoduie]rl =iy
£ pS3 chfe] E¥EE e fHeem, wgliel] A
100% Fed=l+ EBY wlo|ds FA AL 4HE3he] 3A)7)
p33 chlS b3l 7|= fgle] o Ao FHHY
o} 2odqtollA o =E| 3 HALR A8 pS3 oy
of| tHit &2 FFehE (43.2%)e] vlal wiglF4F
9] Wi & (333%)2 dgten @3 w|elmgbE 5 H
HAEGF (64.5%) v} v F5dF 22.7%)e M 2
#-go| 9|l Ygte}. o] Sheu i} PorierF o] B
& ps3 vl WH E R o} YekA|nt B ok Y
= Zvdsledot. vl eliFgtael A PCR-SSCP2| A]de] 7}
Falgnl 14¢)] S exon 5o 24|, exon 7o l1d|E 34
214%)ell4] Ealo]7} HatE|o] Changs" A} (20%)
s} yatd om sunS’e] Ha Eole =g
Epstein-Barr vle]g] 25 19641de]] 22 Epsteins
of] 2124 Burkitt 2] ZFoflA] 2.5 wtHE|gjon| 0 X
chal] 4| £5-7F5, Hodgkin B 23, W2 T 4F =3,
Z7| o] A ZkA}ol| 4] wbABEE RlEE Fo] QlEZ4A A
31 9ol w]olFehE, ko] BybuublE o] e
Aoz A Y™ HT FA, eplA, =, 2AFH
e HA, ], o]eld Goll A dbAlglh g ZguEek ¢hF
(lymphoepithelioma-like carcinoma)ell4] = EBV2]| % &}
wtalo] #elsm glel” EBVE &y wen A
A0 g o] &uk AHEW virong] ol AE o &
g wiod =2 3het ol 4fw | Southern blot hybridization, in
sit hybridization (ISH), polvmerase chain reaction (PCR)
52 wWio] slrl. o] F ISHHZ Fgd AE Ax
| F 2 E et g geld 5 gle 4] qlon
B oollef] AEE [SHe] =37} 5 EBER: EBER-13}
EBER-27} ¢lew| o}z 7|52 4 4eiA 1A o
Fu7elA] AEG WAAA SeoluiA ko] F7lel=
RNAZ HE o4 LaghufAsr Hgfelo] kXl 234
TZ25 YAste] ¥ el glRslAdciwez FEAfsle]
Fedel s spelsl Eejz oK ISH A4
duto] olZFef] s e] J4HoE FElA ARE
== alebt e 7b M| FEe] 502007 o)A+ wle]]
A A A7} glojop Hao] 7hE=d}A] wlfol Southern
blot hybridization o|v} PCRel| vlele] w13t x7} "HolF
vl che] glvh® FddA adaub2 o Aako] 32
of| 4] 53 DNA 7|95 Fohdl= A ez
Murono 512 ) el5elEol| 4] EBERe]| tlgh ISH vl
7} §h#l EBV-DNAC| gl PCRIgl e 2 EBV HEF&
H| 2l 5 AT 42« 5 a0efjof| 4] 7 Hapr} PA|slgln
] Gutermans"2 ISH o] iy HaEgo] =oba F
ob A iLef] Fabale] EAelE 25 S 5 glov 1
i3 whE boleba whglel. B gltell 4] EBVE F
o] HE A Eokdel| = 37%, w952 A EqE
el M i= 63.6%S] om p]Rilu]ol Tkl BARGE

2lu| QA ioka EBER-le| oidh ISHHMYS o] &8 #
Z5(543%)0] EBNA-le| ofgt PCR ZH 3} (27.1%)el| H]
8l FEEol o Eghey F HAseldlz 67.1%2] ¢
Zgo] QU olv EEug 3 Eofzz o4
DNA %9 ol&l&, +55 DNA2| 232 Tag T8HE
A gAoAEde] Ao 7|¢ldhn gk

EBVe] 28 7hed 2] sl4b Zalil= EBNA-1-S primer
2 EBV &2 3olslw EBNA-2E encoding ahe
U; edoj9] of71M e xe|E eo|&ste] ZH7He] primer
£ Azd ohE 534 55 Al S3% 434
Agol 77]2 47 EBVY ofg 571 sHsuich” of
F71A ol AEFGA wEsEE vlolEl A FHA
o] 7|4 de] Ao ¥k opdel B Rl =55 w3 A7
© HE Ze|7h 9lo] type le| type 2 W} HEH 5
o] B o} WY AHs} g} HEHH | o]de] d=
FA7 Well4 = ype 2 EBVZL o A5 FlEsa 93
A o4 MEFo A ype | EBY7E Beh™ 3 2
of| wle} ofdle| zto|7} gloen] Hojgh f&, ofAlole]
HE type o] Edlar opZe|Flel 4 = ype 27} o} B
Ao Hasln glew v|Felqs Frhal ofFHe] o
EAlete Aer Baseld F ole] FA e F5
odo] B 4 gl 7HsAE AAsigich” el o}
Bl didh AFE ofF] ojug dadelw] mE e o
Fof whEwl ol EE 72¢] F 21l (29.2%)ell4]
EBV oF45 KA o] F type 2 EBVZ} o itite]qlct
st ghe). #abake] dghE W oA g EFol] it 3
=80l Aol % Aol e type 13} type 27} 1 EE]
A A2 g diztdl s ype 298 HEF o4 LAR
ot o] el wiel EBV of el le]7} 9le A
& A Al

nl ol Fe}Ea] 4] Nadal“#} Hendersons-"e] EBV7}
u] el E-ebE2] kAl wlelE] A2 A 9 FLe4dE A4
olef wlelfEetE: W opz} w|RlF-2]o] £ FeEel
s A = EBVel] it od77t shilsle] el Ak v
ol X-olEef| 4] EBV uH¥ fFo| 79.2%, 852% 8 M %3
e E RekEel] gk el A 9] ofE i o}
ol 4= glglon] LEI FaolAs wpe lo] W
Aer Hasojgch” B oA ol i FRE FF
gt Zoll A= type 15F 2¢)] HEE U v FHElE
type 19] 6all, type 27} 5ol FE=o] Kunimotos o] ©]
Bipu| ol 59} 13ef] - type 1o] 129, type 27} 1ef] 247
g Hxpsch B oalqtell A= type 271 T Wel EE gl

psie] ulelz| A F ufele)x Fob 4 abebe] o3k
o] sl Qe 2 F EBVElS] B4 &
#17] 918k elFEo] shdalch B AlE2] Aol Hadl
EBNA 5 p33 vhelh Ziglaled pS3/EBNA 5 S3talls
sl Aabe],” op Ay ps3 chulH o] EBVE] #H& 7hedel 4
AEGa7)2 A7) A43hs dhoha %) BZLF-]
(EBV Z ghu 2o} p53 ghelalshe] 3288 Futod
AE fal7le) wlolela%AlE 24tn Z A
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Ayl )|HE A ghorA|ul oy ps3o] whal
QA7 5E dAsteEy wete] 7]ejghcln e}
Burkitt £} &4 p33 F3H 2 Sodwie]?} EBV k4Tl
SAelgdy HSoll4 2% AEE g ol EBV e
] ¢l F3holl M & p3d FH 2 Sode|r} =5k B
g ol F 2] Heisli= EBV §4 7
Y8l A= b2 7)elstelha =58k EfenS e
18al] 2] fIub4] wjelFgkFoll A g ofloll A= ps3 Edw
o7} giglen] 15602 He|xl w]QlFgtEel sz 2¢]ol|
A Eeile] 7} A& 593 nude mouseel] A ciufekzl b
ol4FobEo| A= 9ef] F 6edlol|4] Eadwo]r} TH2s|o]
A v]olFekEe] E7|dgchAlels Thejala] okeon)
FoF SHSFEE AN Aoy Ayl 3
Nicdobiteck ™2} ChangS-'] el 5etEola 2] ol o]
o]z EBVE} p53 42} Abo)o] fhale winw]z] gk
shebar shglch B dyol HGAEYE F ps3 g
-2 EBV ob4 5o o2 zbo|7} giglew gl
UEolAe EBVZE oFA49l Fok 5 19.1%<]4 psio]
HHA g ot EBVEE G40 e|glwl Leflell e ps3 ghuel
W gl 2 nk Falal 6] We)gly] wFdl| EAEHE el
o4l gleich ps3 ghutele] glgl e} PCR-SSCP
ol FedWelz} 2= A ¢kekvl o & EBV 9k4la}
Aol 247} T Moz zhoton] wofz 25} dted Ao
4] p53 chefulE o] glelo g EBV §Hz A-EL
o] 9l Aoz Azkalgic).
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Z =

Pgle] Frekd: ul w|elfokEol A ps3 Fokel 4
i 249b Epstein-Barr virus®] el & el
Flale] 37of]8] FEbE 33ce] wjelFelES o4t
o oz gl eba] 7 Abel PCR-SSCP W] o & ps3 cf
W kel Folwle|E =AY, EBVE 536 9
4] = EBER-1¢|| th&}t in situ hybridization®} EBNA-1e]]
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1% 3} 28] of] i3} PCRE AltHe}e] cha) 2 AnE
edaixt.
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dlE % EBV oF4l3} Ao 2 7elM o EBV ob4
F5ef] w2 Aol glglch

ol o HiHE ok dharele] FEel el
A MbAEE S A E9HT el pS3 -4 442} Epstein-Barr
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