ol ghed @) hE) &) 1998; 32: 638646

29le] Z=71uof| A LMP-1 uoh8-A 7-2)
A<= Holof] I3t o4t
Aguista o)sheist walttaa, Aedstn oA, (Uareug s tela),
e g E RS i e
HI|Y - oh2M - 0|HY - 0|5 - FFY - UAHR

Deletion within LMP-1 Oncogene in Hodgkin’s Disease in Korea
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LMP (latent membrane protein)-1 protein is one of the Epstein-Barr viral proteins and it is the most crucial one for
the transforming activity. It 15 known to show considerable variation in its nucleic acid sequence and some biologic
difference is reported to be associated with the variation. Twenty four cases of the EBV-associated Hodgkin's disease
cases were searched for the 30-bp deletion within the C terminal intracytoplasmic domain of LMP-1 oncogene, one
of the well-known genetic variation, by PCR and Southern blot using selected sets of primers and probes. The strain
of the virus was also determined with PCR. Each case was positive both on LMP-1 immunostaining and in sit
hybndization for EBER (Epstein-Barr encoded RNA). Deletion within LMP-1 oncogene was identified in 22 cases (92%),
of which 5 cases showed wild form as well as a deleted form of LMP-1 at the same specimens. In seven cases showing
the non-deleted form, pure or mixed with a deleted form, the distribution of sex and age was similar to that of the
deleted form-only-group, but there was a slight tendency for a higher stage at presentation (4 of the 7 cases presented
with stage IV). Those seven cases comprised of 4 cases of nodular sclerosis (NS), 2 cases of mixed cellularity {(MC)
and a case of lymphocyte depletion subtype while there were 9 and 12 cases of NS and MC among all the examined
cases, respectively. Two cases with both a deleted form and the non-deleted form of LMP-1 showed type 1 and II strain
of the virus while all the others contained only type of the. In conclusion, the rate of deletion in LMP-1 oncogene
in our series was higher than that reported in western countries and there was a slight tendency for higher stages in

cases detecting mixed deleted and non-deleted forms of LMP-1 than in cases a of deleted from of LMP-1. (Korean
J Pathol 1998; 32: 638 —0646)
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Ho|m glch”® Z=71-& EBVE] #HE7tedd 5 4 2
Holl| 4slod FoF A Eo|4 EBNA (Epstein-Barr nu-
clear antigen)-12} LMP (latent membrane protein)-1 %
2 thle] W= =’ o] F LMP-1 gh& 4259
Har B Eoll A ME Bofg HIFAIF|Z HEA wliF]
of| 4] Aaldd 4= eld] #hc) =d contact inhibitionz}
anchorage dependence5 A4 A7 & 52 HalsE do
Ao QA ALAANE /G WAL $24 A
Shabs ubEe] AlES] 2okel] WG UeF|AL CD23,
CD40, ICAM-1, LFA-1, LFA-3%} 72 ofg] 7}=2] Ewm
a2 HilE Fidle 7 uthdds] 43S AV
Ue Aoz IdHA k™ LMP-1 thile 2479 o}
Ul x4te] N wheke| HE W el Ealjsle] C ke
+ 2007H2] etv]icste] gle] oA AE W sl 5]
S 1 Aelelli ofaiAe), AEE HRARE 24
4 eodefo] glowl 1 of4se] e FHE reverse
wmol] ofal] SelElo} Qlek’ o] F AE AYE Yo
= e $R& YRS F2 N wulel Xt
A7wlo] AT Hae Q17 A3 N P 7
AE A FrHeE ERAAE JBE o
C ekl 2292 “Ceterminal activating region (CTAR-
| < residues 194232 >, CTAR-2 < residues 351-386 =)
b4 NF kBe| 43 A2 2l 3% 2] s
Bodle 5 HAZE A A5EHQ] 985 &l 7
o8 4753 ¢

R4 EBVeE d3kH pF2] shugl Fglelld 4371
v| el5-9ka (nasopharyngeal carcinoma) #|ES2] CAO
A EFl A LMP-1 FHAFe] 7] Mqdg £43% Ay
ke Fedwle]l & IS o sleisdl, o el
TE C Ugheld HHE|HI, o|& olv]indl 32204
3660]] £]2)4F exon Apo)ell A et 30-bpe] HEw 7
el whedz] wolgch HlE Aol Fag JEF &
= C weke]] A7) Hile|ng AESE S HEE
aloF 4= eloglgl &8 4 ooy SCID 9 nude
micee]] 4] %’ﬂz&é’ﬂ 4 ﬁd‘% 3“-1';'.- 751‘11, CAO 4| EF2
LMP-1 tkufo] ofsidd ¢l ERV strain B95.82] LMP-1 ©
MRl Eokd o] 24 HAgdE A8 o ddd”
mhr o] el F 7HA& wlelE]Arh 1 FHHY
el E Holx= Hoz AEv T=FwdlA] =A:
2 oAdn), o|g} P WHelg e AN 1) Y AEY
o}& (mixed cellularity subtype)ell st ZS57F @,
2} Reed-Sternberg (RS)A|E7F & ] Fre] #3E R 3)
AL 287 el Hl7) £33 4) RS Al EL] B
ofo] WAH A H 97} Eel BREE 5 o]z wel7}
GehdAl ek Aol ulel & O AR 52 27
o4 e weldhe st ek $a 4ge
ol o4 o] 249 HEo) e ukgg A"
2 71AE AT4E 5 dAAT Felv] 4EF v
alar, fdEel SHellA g HE A4 Sl o] Fe]A
A o2 Aeoly ERS AT 7] it #7134

mj rte

e 8] 50 0 F=7Iale 4] LMP-12] 24 so] 639

o a7} Hagh 43tole) et &, o]g] wo]7}
HEEE aEs 243 Au) fglola) Aefgh 2] o
Foll A E=Flwie] 10% el Mgt el o]}
Z& wlel7l 2 ofAlo} Al FFHE Hog 42
5lgler} o) F9 ool oF 30%9 dEE el
= 7& 3l v EBVR}F el 345 peripheral T cell lym-
phoma (PTCL)2| 75 2] FellelAx Aut o] el
A ole} e midtE MAY 5 glenz” Aol
Zhol= HFell AB2El Al Kl =24 g4F 7he4 ol
gk E=7Wa PTCL o) 2ol B WHHRAEY 7
2%, A4 997E." EBY At g=g4 5"
oAl HE o]g} T2 we]7} B usl uf dled faluel
ol = o}F] rof] widt @7} o] FelF u} g}

#3 EBVE 5% Epstein Barr nuclear antigens
(EBNAs -2, 3A, 3B and 3C)ef 2f8f] 13 wl ¥ 22 o
ro A= o] & EBNA-2 7} A|E Adte] qlo] &
28t A%E sl 5 7HA] vires FHellA] vl B Aa)
1% EBVell4] AL M2 F8e] 1] 2o He| o
A gk ™ ghate] zaell A =A% wf i A
1% virus?} =] 2]uk AIDS S Hadefqgr) ol 4o
ol = 118 virus7} 7135 0] A8 LMP-1 #3122] 2
& Hol= &Y viruse} 5] A7 B Aoz
eefA] gl

Seele] 78 EBVE) e vl o g=71we] 7}
ofdEl o] 4 Fo| w4 AFets Ae|F Helx gla
o wehA] FE 22AEE EBVE o8 9 LMP-1 §3
el Ao S ol g BY rheAel ¥
= 7o d&=o] § dFE AldeA Hdch

gz 3 2l
A

ARzl 1986dell A 1996w Apeolel] A]-ZriE
M g HEFhEY, HaEy ey Z=Fl¥os
gk #ap 5 LMP-1 W z=2]d%qd 4] 9l EBER
in sitw hybridization 2. 8 EBV=}2] o34 & 3lelg) 24
Zelle|gl e (Table 1) Fallof|4 E2vtql w4, =)}
3 FzAE e

2. i WY

1) LMP-1 Cheyof cist X EEE g4 8 5
ale}3 Eef =2 ellA 5 um Fo|o HHE o2 F 60°C
9 Mol 4] 60370 Wl 3 xyleneol] 324 43] Yoi g}
ebHdAS A3 E absolute alcoholel] 2%, 90%
alcoholed] 2%, 80% alcoholel] 1%, 70% alcoholel] 1]
W 7t 2870 Aelalel AT SHEE 3 S
I 43S 24717 38k microwave ovene 2 10
b Aelstn oA FReE 3 AR FO03%
H:Owol] 15870 o] Q14 peroxidase®] 48-2 o]
Azleh AelsdB o 08 WMEAA 5ol
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Table 1. Clinical and histological profile of the 24 cases

Case Age Sex Organ Rye Classification Stage
1 3 F LN, neck Mixed cellularity 1
2 5 M Spleen Mixed cellularity s
3 f M LN, neck Lymphocyte depletion v
4 9 M LN, neck Mixed cellularity [la
5 13 M LN, neck MNodular sclerosis IIs
f 13 M LN, neck Nodular sclerosis
7 16 F LN, perigastric Lymphocyte depletion IV
8 23 F LN, neck Nodular sclerosis Ila
g 24 F LN, neck Modular sclerosis
10 31 M LN, neck Mixed cellularity AY
11 34 M LN, inguinal Mixed cellularity v
12 35 F LN, supraclavicular Nodular sclerosis ITa
13 38 M LN, neck Mixed cellularity A4
14 43 M LN, neck Mixed cellularity la
15 46 M LN, neck Nodular sclerosis b
16 50 F LN, supraclavicular Nodular sclerosis b
17 50 M LN, supraclavicular Lymphocyte depletion v
18 52 M LN, neck Mixed cellularity v
19 58 M LN, neck Nodular sclerosis v
20 60 M LN, neck Mixed cellularity Ia
21 61 M LN, iliac Mixed cellularity
22 63 M LN, supraclavicular Nodular sclerosis Ik
23 66 M LM, axilla Mixed cellularity Ila
24 27 F Spleen Mixed cellularity

Fo-g glel & 13 gAlE #1849 4"CellA 244 7
?i‘?}- A8 dxEha] s mouse anti-LMP antibody,
clones CS51-4 (DAKOpatts, Glostrup, Denmark) 24 A

kA 8] LMP-1 epitopes 1A% ==

geh

phosphate-buffered saline (PBS)2 2 55=cl
At biotinylated goat anti-rabbit (mouse) antibody &

3057 AEAITD 4 ohA] PBSE 57 WY gl
o] peroxidase-labelled streptavidin anti-rabbit (mouse)

immunoglobulin £ 2

=]
b1

o] ¥ 2
3y

odb2 2]l & PBSE sl

3 DAB (3,3 diaminobenzidine tetrahydrocholoride)s

ol fslod HhAlGcl Tris buffer 1 mit stock DAB 20
Wl2l 34% H:0: 2/3 wlE E§e)Y A8gia Holg 3
oA MAREE HulA) 1~337 Bl o] FE
S 2 4% Mayer Hematoxylinel] 4] 1~2587F o)z
e}

e 3erelo] 7 sl ZopA £ Ul Ak
ol BALE P oz sglrk

P4 WSEE G4 AEA AL F919] 1009 A
opel| 4] obA gl HEe] 7} 115, 1530, 3071 o4
ol ol 22} 1+, 2+, 3+ o8 TAslec

2) EBER in situ hybridization ! TS: zjelslel] =

ol === 4 um S| 2 kA L] silane EEE e}
ol=of ¢1e & LMP-1 thulol] o8l ved 2 3)eted )
Asf w2 ez wsleal 0+ ARSI o
- proteinase K STT k2ol A 3057 )P 3
vhA] EAlsla ol g2 2 ehardh o] AbRof 4] 1057} o
o), o2 ﬂuur::s::n:m conjugated EBY (EBER) oligo-
nucleotide (DAKOpatts, Glostrup, Denmark) 1245
(15~30 ul)e 27 9ol 2] £31 A ZSejo|cs o
& A 4°Cell A 144] 71 w3 3? # 1] ;11-~:=1:~E A A
*LL TBS st5efo® 534 33]o] Zx 4lslgich
o] % DAKO ISH detection kit code No. K046-2 o] &3}
o 7&etgi=dl, WA 1: 10008 345 rabbit F
(ab’); anti-FITC/AP 150 uls 3057 ¥b£-4]7] o TBHS
fENe R 354 23 A S § oA B2 A
Il substrate bufferel] 38%F-gb ghalch o) 3] 4sl
enzyme substrate (BCIF/NBT)E 305-7F M eldk & &5
S A ¥ FENER 2Reto] 2} Hul7] spolA
B9}

WAl 25 Wil £y412) 2157} s

FA b5+ LMP-1 9ol 49} 712 7|38 24
shed o).



3) LMP-1 DNAS| Z280| HA 9 EBNA-3CE 0|
=gt EBV 038 H2IS 28t SE&E4 piftis

(1) DNA F&; 20 um F7i|2] slebgl A5 315 o
o] 2] xylene of| 4 €alajglgh F oghS 2 A7
phenal/chloroform extraction ¥ S o] 8le] F4alg
t} (genome DNA kit, Boerhinger Mannheim), =12 cell
suspension solution 1 ml2l RNase 50 wl 2! cell lysis/
denaturing solution 100 wlE 7Fspar FHAHe] 7|2 ¢
Al 5o E38F 3 55°C ggzolA 1537 s
2t} Protease 25 wld co}A €2 & EE 5 55°C 3
ol A] 124 7H5¢ vh2-4] 7] 2 salt out mixture 500 wl &
kg b2 4°Cell 4] 10587 24l #H ) o8- micro-
centrifuged]| 4] 2 K532 1027 HHs)e] HLald 2
Z Hool ukg 10 ml JFEe| P93 tissue extraction
buffer (TE buffer) 2 mlg} 100% ollgh-& 8 mlE 7}3 %
15570 f13ste] @2 33 Fell TE bufferg HgF 4
o] gt3s] F2fA 7t o]F spectrophotometry 2 260
nmel| 4 optical density S S7¢)e] 4 2kgic)

(2) LMP-1 7HXAS HE 4 BHO|E E 7578 &
71 figt SEEA SHEES; da)ellH F33 DNAE
HMEE sl FHEL dHukSE doga ok o=
Toeg2+ LCL (lymphoblastoid cell line)2] 2lo]
B95.8 MEoA $E% DNAS ALdc)

AHEEE primers 395R2] AL o] 9]l Hibslie]
Ml obefigh 2 A4 48] =7]= 316 bprl H
o] o] g} 7L A4S o] EalH LMP-10]4] E3] Hol &
Heolz F25 Lahle] 2= wo|7} 91§ 715 band2)
az)ell ze]7} viepgicl,

9: 5-ATCATTTCCAGCAGAGTCGCT-3"
11: 5-TGATTAGCTAAGGCATTCCCA-Y

b2 E§bE2 sterile dd-H:O 19 ul, 10 PCR reac-
tion buffer 3 ul (50% glycerol, 50 mM Tris-HCI, 100
mh NaCl, 0.1 mM EDTA, 5 mM DTT, 1.0% Trton
X-100), dNTP mix 3 wl, primers | wl, target DNA 3 ul
2} Tag polymerase 0.2 unit® =4 glclk. EricompA}]
thermal cycleri o 8-sle] 98°Cef| 4] 5E-7F 7] WA 2
A F1 F 94°Cel| 4] 18:7F W4, 50°Ce] 4] 14 3027 4
g, 72°Cell A 2583 gl aleled 3557 Afslar e wt
7] F 72°Cell A 1027k o] odakgic)

o]zl DNAE FAsl7] $l&] ub-s AFEellA 10 ul
= Hsto] 2% agarose gelell4] 100 VE 20~305-7F #
7] xS AlghEic) A7) o= E ethidium bromide 2
<4t & polaroid #=dsle] bands #Felgch

(3) EBNA-3CF 0|28H{ EBV OIS &2I5t7| 2
B EEEA AN, W EHE T4 9 whg 27
< 3t et primer Ajd 2 ofalfg} 3o}

715 o] 59 - L=7ol4 LMP-12] 7 ulo] 641

530 AGAAGGOGOAG COTOTGTTGT 3
5" GGCTCGTTTT TGACGTCGGC 37

4) Southern blot: 3)b)2| F3bF-4 gl 2fdbg-ofl 4] 3
el bandE gl uwl FARSl F bl R
bandof| 4] 1 A7|E BEsle] AE wo]7} gleA 4w
& ¥ deletion Y-5]ol] i3k probe ®W F5 F-Flell i
probes 7}7} AFLEE southern blotS A #1ele] deletion
g EA o 55 2] qsisich

(1) 3)b)4 bands el F pels 1.5M NaClz}
0.5M NaOH= 435 denaturation S<Ye] Fa1 4] Lo
147k Fglch

(2) Tris base 3 1.5M NaCl, HCl, =557 o| o]zl
neutralization solutions]] 305374 7 ol

(3) Nylon membrane- filter paperel] #HE 3 12471
o4k, 71 filter paper2 3M NaCl#} 0.3M Na.Citrate.
2ZH,0E o] Foil 20X S5C fl5 Fate] flol 4o}
F+ paper towelZ A3 @4o o] Fsls AE ol
Falo] Holslgivh

(4) Membranes 6X S5Cef] 52 =o} odrlF & 308
7 AEAF F AR g E 2o

(5) 5X S55C, 0.1% hybridization buffer component,
0.02% SDS, 20 fold dilution of liquid block 2. o] o
Zl prehybridization bufferel] ©1i 42°Ce]] 3087 &
g}

(6) Prehybridization bufferghel] 5—10 nge] probes
Y 42°ColA) 2207} S}

* Probe2| A|d-Z- 30 bp <o) Q1 FHol| i A
S-TCATGATTCCOG CCAGGCGGCGGT-3 | com-
mon LMP-1¢f] i3t A& - TTAGTGATAG TAGCTT-
AGCTGAACT-3 0|k,

(7) 5X SSC/0.1% SDSo g Al 2ojl4 sEiEol S
IX SSC/.1% SDSE 50°CelA] 1587 59, 0.15M

NaClz} 0.1M Tris base £ J*4 51 buffer 12 A1 8ef] 4] 1
i s R

(8) -5 buffer 1o 200 2] 4} liquid block-& 4
A Al S|4 308 FE buffer 12 158 4189t

(9) Horseradish peroxidaseS 04M NaCl @ 0.1M
Tris base® o] Fo] 2] buffer 2o 10008 & Aalo] 42
of] 305 F3F buffer 25 5824 vl S4lslgde}

(10) Detection buffer 1 : 25 F3o s H2 3 2871
HIF 9ok

(11} Cassetteef] HE5 Ea0 & 4bsbgic)

* Southern blotel] A% kit (hybridization buffer
component, liquid block, detection buffer, HRP)
Amersham  life science (Buckinghamshire, England)2]
4454 (RPN 2130).
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situ hybridization

LMP-10] tHat o] zzldeted o] L BE 2dq
e ] 2048 AlR]Ela 1+ o] Aba] odal gl uol g
(Fig. 1, Table 2} EBER insitu hvbridizatiom 7 4 ef].4] 3=
20 (el 87 1% ALl b4 A2AE B
(Table 2).

2, LMP-1 FEFL] HE HO| ZAF (Table 2)

e A ol didbZeta] obd s (BOSE 2R
DNA)S) B8]l 21719) gl S o] UERLED (Fig. 2),
25 L2l o]®) probes of &%F Southern blatel]4] 4l
%7b Belal (Fig. 3) 244 Y §lel g probeE o] 2%
Southern  bloref] A 12 Whg=dl= 4 (Fig, 4) of4f4
(wild rvpe, non-deleted form) LMP-1o] SEajdc}r &
Shat £ alelhdold] Sha ] wlg] AS =
A2 Adbgel Melan g LRle] B3 probes ol £50
Southern blowed] & A&7 vhehulz] o2 AL ==

olg LMP-1 3 27) qlg slei gzl 240 5
1Taoll A A& el FAlaREe] EAFAL Saije
Ay A g2 opdie] gl A e oblY &

Fig. L. On LMP-1 bnmunostaining. BS cells aie positive in
vyioplasm,

Table 2. Resuils of LMP ipununcstaining, EBER o sit bvbridieadon, dentilicaton of LMPL staus and EBY tvping

s Age Sex EBER
1 3 r 3+
2 5 M 1+
3 & M ] =
4 3 b 1+
5 13 M 1+
f 13 | 1+
7 16 F 1+
5 23 F —
4 214 F 1~

1 L} %] 2-
11 i4 M 1-
12 35 F 1 -
13 15 bt | 2
14 43 | 11—
15 46 M 3 -
0 F 3—
17 0 M —
13 32 M 2~
19 A M 3—
20 i) M 1
2 f1 I 3
22 3 M 1+
23 56 M 2
24 27 r 1+

[ deleted form. SU non-deleted form

LMP-PAP | MP-PCR FRV-TYPLE
2 I I
2+ 1 1
3+ MY 1
1- I |
1- D+ ND 1
21— 17 1
1 12 1
2- [ 1
1 — 12 1
1 — L+MND -1
l - D 1
1— I I
2 [2 M1 1
- ¥ I
q— 12 1
| - D+ MDD I+ 1l
1— ¥ 1
3 — D |
1— L+ND [

D I
3 13 1
1 D [
2 1] I
[+ [ 1




400 bp M=
00 bp e

I 19 P M

Case Mo o) !

Fig. 2. Identification of PCR product for LMP-1. P and N
denote positive and negative control, respectively. One band
slightly smaller than that in the positive control is seen in
case 1 and 14. Case 19 shows two bands, one at the size
comparable to that of the positive control and the other at
the size similar to that of case 1 and 14.

- e e

P P N 6 19 13 16 23 3 10 2 18 15 14
Fig. 3. Southern blotting for the common LMP-1 probe

shows intense signal in almost all lanes. P and N represent
positive and negative control respectively.

Azjuto] 73 ‘:,1 7S 2a] Holgloh Fig. 49 Zel |
Ll 14l A fl =8 probee]] gl A137F ofabA] 4k
F A el ﬁlﬂll el 4= B] SolHl bl
- '“I Vo4 Fig. 39] EXS strippingdla 2R ol 4
k7ke] Abse] ol 7 -.;."‘.J = 5 T Ucb. Ak
Fig. 3ol 4] 2] LMP-14FSF oj5o] 445 oz 7}
Fale] Hiweldl LMP-1o] Eallslye Ao ZHEZ
it

3, EBVE| O}& (virus strain) A (Table 2)

EBNA-3Ce|| o3t Fahisd elule-& 2 o7 & ul

o Aol Z7] % Ak 18 W 1Y o] okAl vhze) B

Hzed 2] 5] @ F=71e] 4 LMP-12] 2E He| 643

a5ea B op

N B 19 13 16 23 3 10 2 18 15 14
MO,

Fig. 4. On Southern blotting with the probe specific for the
commonly-deleted region of LMP-1, positive signal is found
in cases 19, 13, 16, 3, 10 and 15, These cases harbor non-
deleted form of LMP-1, while those cases with no signal
have deleted form.

¢-246 bp
{-123 bp

23 03 1w 2 18 15 14 | M M Case Mo

Fig. 5. The result of PCR for typing of viral strain with
primer set for EBNA-3C. 1 and II represent positive control
for type I and II. Case 10 shows two bands, one at the size
of type [ and the other type II. All the other cases show one
band at the size of type L.

alo] ulole] 29 ®e AR} (Fig. 5). 2elloll 4 18]
ol 118 ufe]g] A7) :1.;;.] Aaglel e A ool 4]
T 1% wle]@is ghe] whaE]gic),

4. LMP-1 RHRIQ| AEHQ} A} A} O X &t
of &2 I-EI ZF 2HH| (Table 2)

LMP-131} o] wle& gl Tof| 9] 22 8h3 o}y 2 i} 4
F& (mixed cellularity)e] 2« 34 A8 (nodular
sclerosis)e| 4o, WEZS B3 (lymphocyte depletion)
o] ld|e| g}, ,{l,:||r:.1|,{1 ﬁ] LII ‘-'- 5]_';;,1 _::h_.qf: i“.‘i-"“,-»!'«‘-‘|
126f], HAA] 75)}5] o) lg.:.]i-_- 4] .3]:.:35! |"'-rTF-l-,‘3} 2=
A5 £ AEA] AAshE vl fo] £F Fol g o
T gk,

2) op4E LMP-1& thEHo R He AL vle]d

1) ofAlY LMP-1& ©Edoz 52 A& oy
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LMP-13} 3to] ub# et Toflof]] wiz] & =Absl] B Ax}
# o2, 39 a7 gkt 7 2 1d], 26, deofo]
WAL s el FAANE zZhe 174 5 94 A8
T s 7 ey 13oell4] =As] 2 Ha} 4] ghe)
Al 4 7)ol Hal A obdE FHAE P HE HAE M
of¥ fFHA ukg 2 F5el v F o A W7
o Yehte A7 B2 AE 4 5 9

i at

2 dollA B35 5AFH A9 sl AE
ol F Mol Fu7t Adds] watthi= FHelrh & 244
F 194dlell = AEe]) LMP-1 §3 A7) whaAsgl o
Seflell A= A o] FAAe ofAld (wild type)?] &
Azpzt 7ol ZlEE]le] 92% (221240l 4 HEH 9 fAH
AL WA gl =d o= 10% H2] 30% AE] HES
Hel A7te] wa'tel= Aeka] ol 2 fxje|r), v
A i, F & Aol FTHEA Akl 4 o
Epyh wbgbee A27] el 4 Southemn blots o &3}
of A& el &l F3H 39 sequencing s 4 4]
ol g2 ol 23k zlo]F Azt & o 9l sA|nk
J|E8] HaoHE EFFHFHe sequencingS 3 HE
T AN AAjslA ke HatE glon] Moo
TollA = A We]d LMP-l1o] 12 FellellA el
vl o] sl A4 Southern blot (5 commonly-
deleted portionel] t&t probeS o] &% Southermn blot)o|
A 54 dbeE X<l Zlo|a whebA Southern blotel] 4
LeRE = 2le fldel 23 Hx= W2 gls Aol
ghar At 5= gich

Telvhebs EReE ekl At} 2 o
EBV2| 7] dlx u] F=71ule] offfe] BX¥ Lo =
Hell 4 Aol Ho|ui F ¢tel|H 2AEE HE die]
o M=ol M5 Ho|7} vjepyd 5 glckar AH7tE| =g 2
dlol#jote] PTCL"o|u} £39le] 4], ) 5 9]0
A7 ehE ul A glE Aol HE ol HA AT}
67~-95% &2 ¥ WEE WpEds 2 58 29
TS Sl £Aowt & £ ok
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