Biological Characteristics of Epstein-Barr
Virus(EBV) Derived from Nasopharyngeal
Carcinoma
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FIREEE R Epstein-Barr virus (EBV) fkootEWyaii s

IRKHED AT 4L 28 (E4E © HH L —H0E)
e &

(RgFI614 2 H17R & 14)

TWREEREERE L P T T 4 FEREERMESE L oM E I L otk anr,
Epstein-Barr virus (EBV) EE4M EE Btk NPC-KT DELT 574 VR (NPCKT 74 LA)
DEYNEMEIC DB TR Lz, 20 NPCKT w4 LR, BHEMmY > /88 (cord blood lymphocytes,
CBL)} 7 Y A7 — LiEMHE, 74 VAEREPUR (early antigen, EA) FHEEM, R UMIRESHEESED 3
DEHEES T - T, CBL D{E/li NPC-KT A VARSI CBL 2 5> A7 #—4 L, EBV
BTG R OBt % & 72 L a8, B NPC-KT 74 L ARBHTIX, CBL ® DNA &% %
oA —HER &Y, TOHBYE CBLOBHEEL E/: L7z, NPCKT V4 VAD EA FEEMEE, ¥
AFWANFFFA RHEIMC & VBB ESNIH EBV O—DDREK  PSHR-1 ¥V 4 VAR TIIHICIEE
iz, NPCKT 7V ANVARBBPECIVFIEEINDZIEARIRTIFRBET727VAT & R LVERKEE

(polyacryl amide gel electrophoresis, PAGE) Tix PSHR-1 WA VA IC LB D LeEZkmote, &
%12, NPC-KT, P3HR-1 fIBERRIC &R X5 7 4 L AMEHUE (viral capsid antigen, VCA)% PAGE
TERZED sz, ol, LU NPCKT 74 W Z#(ET DNA 12 EBV Ot {E#k B95-8 7 4 L A%k
DHDEHESE MR- Tz, AT ENRDO NPCKTHigX D 70— /TR N 68RTIE,
NPC-KT 74 VAELERWELOEMRONY, M I VA7 3 —AEME, EA FEEEOLIZE ICIRIZ
—ETHol. FARICNPCKT 74 VABETF DNADOHTLRE—E2RT vy P ansg

MHolz, TOI L, TEENE—DYANVAKFICHET 2TEEEERBELTHS EBbhi,

Key words EBV. S v R 75 —xX—vay, BREHNEGEE, HEE

Epstein-Barr virus (EBV)id 1964 £ Epstein & #
DHERFESE Barr 5V & D8 —F v b Y o8BI
R &N REE~AN AT A VAT, BE, N—F v
BUSOVE, RERMREKE, RWERREADOBESS
RBENTHWAE EBV izt + BHIlEERESIC b
7 VA7 & — A (EFEZIZFIEIL, immortalization)
THIENTEY, v—F¥y b 2EREYE LTS
hicVrEx0&B8 2 LE5%, HiE, EBV E4EM
fatke LT—RICERENTHRB D, S—Fv b
Y v/ i3k PSHR-1 #i58 & B4 B E R 3k EBV
Ry~ —F v 1V /38K B95-8 #ifT (B95-8 4
fa) D2BETHBM, ZOEESHDLITA VAKDE

YERIZE LS B> TWwa, T¥4hb, P3SHR-1 filgo
B4 T 3EBV (P3JHR-1 VAW RA) BRIZ T VA
7 a— LB EREALIREVA VA THD,EBV #
Fe& . Raji #BAT (Raji flifd) ERMuz &Y EBV £
PR (eary antigen, EA) %#FE T 2%, BI5-8#
famELET % EBV (B95-8 74 AR) Hhid b T VA
T —LIERDHE FTEEENTWAD, EBVIEBY
VOSEREIBIIEME L E 2 o T B 88, EIREERES
o EEFRMEAN I EBV EANTIE (EBV related
nuclear antigen, EBNA) R U7 4 )L & DNA 23
RT3, Lal, InE T EBV EEN FIRERE
MR O HERE RS I RS L - B s,

Abbrebiations: CBL. cord blood lymphocyte; CR, complement receptor; DMSO,
dimethylsulfoxide ; DMEM, Dulbecco modified Eagle’s minimum essential medium ; EA,
early antigen; EAIU, EA inducing unit; EBNA, EBV related nuclear antigen; EDTA,
ethylenediaminetetraacetate ; EBV, Epstein-Barr virus; FITC, fluorescein isothiocyanate;




LIREE#ERR EBV 269

Bol, EIToY3 ERGEEASERE L b T T
/4 FERMEL e OME#MSIC & b EBNABED
R NPC-KT 28kl 7. BE W, BTS
r OBEFFFEONC X b, NPC-KT #ila» KB,
a—FFExF¥ v Y Yy (5-iodo-2-deoxy uridine,
wdR) AL & U, EBV ® BEICEHEEPICHHT 3
TrERH LS, BT & &2 NPC-KT MifgE
4 EBV (NPC.KT 7 4 VR) kR M S P3HR-1,
BY95-8 7 A L ABRE HLEBMRATL, & 5 EBV RH L
LR AEBFOREI DLW TEEEMA 2.

s & UHE

1. fEFHER & SRRt

NPC-KT Bl ik SIRAFEFHE SRERETE
BEXDAERRT, BTOYIDOAKCHEYL THEE
FEE(Tok, Thbb, BE#EEL 2 NPCKT #
fa% 0.02% ethylendiaminetetraacetate (EDTA) ,
0.89% NaCl,0.02%KCl # & & 10mM YV ~ BEH K
pH 7.2 TEIR 5 2RILER, 538U /-l %+ E s &
T H 5 10%4 5 JE [0 38 I0 Dulbecco  modified
Eagle’s minimum essential medium (DMEM) (H
K, B ~NHIFTEEE 1.0~2.0X10° cells/ml i % % &
HFRL C MCTHAE R ¥z, Raji, BI5-8, EBV 3k
&Y BJAB, EBV /B Daudi ZHlgx 10% 44
IRI#& 0 Rosewell Park Memorial Institute-1640

(RPMI-1640) #5#¥% (H7K, 33 £V, 1.0X
10° cells/ml 3R L 37°CTHgE & %, P3HR-1#ig
RESERI TR LT M CTHME s ¥ /-,

II. NPC-KT R/ n—=>2

BEIREEZE 60 X O NPC-KT #ifE, 1~100 cells/
ml 2 0.33% 7 u—A(Yravgf N, aw s
YF) BED 10%40RIMEMN DMEM i#EEL, &
BOmMMO T IR Fv 7 vy—r 2 T3TCI0AM
B#L, ZOBECHEIDZ—RNAY—LERY
PTERELL, S5CEERIToN, LBERKGCTEHEY
U—= Y RO HFETITo /.

WM. 71NV RBEDAEE

NPC-KT #fifg% IudR (60ug/ml) %1 10%44
Rn#EI DMEM T 34°C 3 B RIRSE%, 4 %4FRRIEm
HEINDMEM T& 5ic 7 AL T, HHEEED
fo. TOOBEERIEIL 7,000Xg, 20 2ELLT, FOLE
FILEOSOMDA YT LY T4 NI— (47

AA) (RVR7, Ny F7x—F) 2HAVTO®RE,
g4 0—=F— (RyIwy, AVT7xNV=T) T
56,000 x g, 2R LL, £ DHE 2 RBEROWE S
D—ED DMEM (Z####k, V=7 74 7 SB-12(7 g
PV, FrR)) kD EERMLE G077y, 30
¥) W oHERLLLD%E NPCKT V1 VAEBKE
We L7z, B95-87 4 v A ¥ KW L 12-0-tetra-
decanoyl-phorbol-13-acetate(TPA) (¥ 7=, &> b
N4 R) EEL 10%4FEEIME I RPMI-1640 553112
T B95-8 #if@ % 37°C 2 :BR5EE L, X P3HR-1 v 1 W
APEEIRIZ, TPA 2 &L FEEBRK T, PSHR-1 M %
M°C 1AM RE, R EvLEREELY, ARO
BE OB L DL,

V. 714V 2BREORE

1. EAZEEEY

EA SFEEMZ, Sairenji 5 DFEIC X D, Raji #l
f v CHIE L 72, Raji #if8 2.0X 10° cells 27 4
VAR 1ml 2i0Z, 37°C 2 BsfIkE, DMEM T#iig
%, WRERRERIRT, 3TCA MR L. oM
BATA4 R ZACEBERL, ZRTUHM7 &+ v E
Et%, LRIERBEME (EA PUEE, 1 :160) *—
Wik LT, fluorescein isothiocyanate (FITC)
SR Vs a 7)) yo MR TRk e ¢
LENUAREERC ¢, EABEERSEEERL T,
EA inducing unit (EAIU) TEL .

2. NIRRT +—AEE

b oY AT x— 3G (transforming unit, TFU)
1%, Katsuki & Hinuma QFEDRELCTITo. T
bbb, BEHEMmMY 38k (cord blood lymphocyte,
CBL), 1.0%X107 cells i 1ml @ 10 fSEEBEFR Y A L
AWEMZ, 37°C 2 BEHRE & ¥, DMEM THEE,
20%4F B5 1R 1M ¥ 0 RPMI-1640 k&2 ¢ 2.0X 108
cells/ml W CFFELTz, Z200.2ml §¥0% 6K~ 7
oFLv—k (Rv7, aAFNT) OZREA, 2
~ 4B OMEEERD o v =—BKR L, TFU
BEH L.

3. DNA &5

AN ARBHIC & DB S 1L 2T DNA &Rkl
Ei, BBRo<4 7 a7 — MRS 0.4 4Ci
D H-F IV (FPI=Y v b, To=V v ) RMZ,
AREMBIEA IR 7 4 VYl ERE S €, *H-
FIVYORAALEWEY v FL—vavhT vy —

IudR, 5-iodo-2’-dexy uridine ; K, kilodaltons; kb, kilobases ; PAA, phosphonoacetic acid;
PAGE, polyacrylamide gel electrophoresis ; RPMI-1640, Rosewell Park Memorial Institute-
1640 ; TFU, transforming unit; TPA, 12-o-tetradecanoylphorbol-13-acetate: VCA, viral

capsid antigen.
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LS9000 (Ny 2=y, HYZxA=7) THREL.
V. 3R —WeHEHER & PMEER
1. ao=—FREERR
EBV® 2 u =B EHE L, Rocchi 5D F
ENZHE L TITo/k, T4 b b Rajififg2.0x108
cellsic A VA O0.1ml 202 37°C 2 BFfEIRE &
7%, DMEM T#i#%L T, 5.0X10% cells % 20 ul @
0.5%7 7 u—2R % &t 20%4 ks 12 0 % o RPMI-
1640 BEHIC THEE L7z, ZOOHEEICIX I R~A 70
Fr—hrEHAW, 7THo—ZXHEHEE 200 £1 D 20%
4R RN RPMI-1640 53t %2 0 2, 37°C 7 H %
BELEoNZ oo —B+BEMBETICTHEL 72,

2. PRIHER

B ICI1E EBV £+ 0 —&OFEEL IR
BEMEXE EBV SR ADE & 4°C 2 RH
RiS& €7, ThoDMBEOTANVAF v 7Y RIR

(virus capsid antigen, VCA) IZX¥ 2 Jii{iix #

hZzhl:1640,<1:5THh-. ZOHRIDORIE
EBV koW T 2u=-—ERHERER L EAIU fIE %
17z,

V. EBNA %8

EBNA # £ {3 Reedman & Klein @ F&EWIZ X D

FITC 8l & MEENE E B o o &bk T
fTo7.

VII. dimethylsulfoxide (DMSO) ¥ ® Raji #Hfa
DNA & RUEBHAKBENNE

2.0X10° cells D Raji #ifg = AL 1%, 3%D

DMSO 2 & X id& &2\ 2 ml OREFER# T 24 B
PR, 14Cid °H-F 2 ¥ g 5 uCi O %S
FEAZY (FToe—vrh, To—Yvh) T4EEE
Bl TOBRITIA7 407 —CHEERE S,
Bk Fr—yvarvhv oy —THRITEZAIEL
7.

VI. EEEBERURY 72 VLT 2 FALVBRA
5% (polyacrylamide gel electrophoresis,
PAGE)

8S. X F A4 = O BEEMIEE (5.0~20 X 10° cells) % 1 ml

® 0.5%Nondiet P-40, 5mM EDTA, 150 mM Na(Cl,
0.02%NaN,, 0.256mM ¥+ A4 b—A&H 50 mM
Tris-HCl $BE# (pH 7.4) T 4°C 1 ERITHE{LE,

5.000%g, 20 HREELL, £0 LiF _EIRERBEm
HEXid EA fitkiet, VCA HEBMEEAIIE (EA
Pifkf, < 1 : 5, VCA FU&fH, 1 : 160) % 2 xl IR,
Y BERIGESE, 0yl DFaFA4A > A7 70—
X (77==v7, 7% CTHRRAKEEY%
EUX L T, AIYA(LBEYE T 4 E¥E%, Laemmli OF
HNZT PAGE 21727, 8 55 Ve ERE, X R

7 42 X-Omat AR 7 4 V4 XARS5 (28 v 7,
Za2a—3—7) TE—=VSYATSTT 4 —%{Tot,
FFEv—H—-LLTIE, EHITYY, 7xAT7 5
VI —¥, FME7L 7V, BETAVT Sy (FPo—
Vvl TRV L), FFEIEEL200, 92.5, 69,
46 kilodaltons (k) #F\ 7z,

IV. 74 RBIEF DNA DR

TANEEFDNABRYF > T avT 4> FEm
WTITo 7z, 184 NPC-KT RU B95-8 V1 LA %, &
BIZL0%» B INNDTFA LT > TI0 (7F7—=y
T, U7 EAVEEEARELEICLD,
SW5Tiv—9— (RyZz=y, AUVT74L=F) T
76,000Xg, 1FFELELHE, YA NVADINY R E8R
V= ERy NTRE|TE Lk DR U, s
TANAE 10 ug/ml D704 F—¥ K (¥,
g4 R), 0.5%9 a0 k&t 200mM
EDTA (pH 7.4) BT 50°C, 5 FFIM{Lss, 7=/ —
VR % 2 BIfTV, 74 LA DNA 287, 201 T,0.1
ug @2 4 L ADNA % 20 8 i1 ® DNA$I R B %
EcoRI, Bam HI (%, 3#8) ©T37°C, 2 BFHIME{LE,
0.4%, 0.6%7# 0 —AFNIZ TER BLREB 217>
2. ZOY A% 0.6M, NaCl &% 0.2N NaOH T
30 SrRAALE, 0.6 M NaCl 2#& ¢ 0.2 M, Tris-HCl
BEW (pH 7.4) THAIL:. D%, 74 VA DNA
zo=bowro—RAEEEL, 80°C, 5KFEEME
%, *P #Z% NPC-KT 71 VA DNA & 65°C, 14 Bf
NATNVFTALRXER, F—bIVFTT7 40— TH
HLU7Z, 7o—710.1ug®NPCKT Y 14 AL X
DNA # 100 £Ci @ **P-dCTP (7% —¥ v 4, 7<—
Yrh) BRVWIRZZ I NI VAL —Ya il i
U cbDEFET, BI5-8 4 LA DNA @ EcoR],
Cam HI (bW & 2 B DEES 13, Heller 59D Hiss
-7, DNADOE & O#E#Z13, Hind MI#E1 A
7 7—Y DNAWK R, %%23.3, 9.3, 6.5, 4.3, 2.2,
1.9 kilobases (kd) % w7z,

15 ##

1. NPC-KTHfansa—=>7

AKEEONRDD NPCKT Ml 2 n—=>7
L, VANAEERCEDHS 6 7 o— > Offiftr#
ATE, b 67u—riduThiy EEROEEETR
L, WERENZRIHEZRIZILEACRD NG,
7z, BB CAELLER ST

2T, 670—%IudR LIBT3 2 L2 L VEE
&5 NPC-KT 74 W AD EAIU & TFU #H Wi
gL (R1). BRLYELEOE .6 ERLEY
cl.5 T & EAIU & U TFU T #7 400~500 £ @ # 2¢
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Table 1. Virus yield from 6 clones of NPC-KT cells
Activity of NPC-KT virus*
clone of produced by each clone
NPCKT cells TFU/ml EAIU/ml
cl 1 1.0X10° 4.2X10°
cl. 2 3.3x10° 1.8X10°
cl. 3 5.0x10° 1.1x10°
cl. 4 5.0x10° 8.5% 107
cl. 5 1.0X10° 5.2 X 10
cl. 6 5.0X10° 2.2X10°

* Each clone of NPC-KT cells (5.0 10° cells/ml) was treated with IudR (60 u g/ml) for
2 days at 34'C, and then incubated further in growth medium containing 4% fetal calf

serum for

7

days.

Culture supernatants

were assayed for transforming and

EA-inducing activities expressed as TFU/ml| and EAIU/m|, respectively.

3
{cpmx 10
10+

DNA Synthesis

1

L 1

2

4 6

é {(days)

Days After Infection

Fig.1. Stimulation of DNA synthesis in CBL by
infection with various dilutions of NPC-KT virus.
CBL (1.0X107 cells)were exposed to 1ml of
various dilutions of NPC-KT virus stocks (1.0 X
108 TFU/ml and 2.7X10° EAIU/ml) (undiluted,
—e——@—: 10!, —O O0—; 107 —m
—8&—; 10*dilutions, —o——080—; mock-
infected, —¥——W¥—) Incorporation of 3H-
thymidine was determined after varying times
post-infection.

BHoledt, Hru—rEEY4LADEAIU & TFU
DHERBBOA—ETHo., BRLVAINVAEERED
Bucle2H /7 o—=v 7 LT,cl6l 215, DBOE
BicitZocl. 61 2RV 7.

II. NPC-KT = 1 )L xR CBL 0 &Edp

NPC-KT 7 4 W AREPic & 5 CBL @ DNA &R
BUMS YR T a—A—aiconT, By AL
ABEEIS, RASEEOREERNLE H10
£9121.0X10° EAIU, 2.7X15TFU DV 4 » A Rk
CZDF+50D—D 74 LR % 1.0X107 cells ® CBL
RS E5 &, DNA AR 2 HRCEREC LRL
7=bt, FOHET L. ZOBMRG 2 BRCiz—E
BEREPTERL, TORBEELELL. LrLvAL
AW EESO— (1072) XE—FH0O— (107*) &HFR
LTRHKD CBLIcB a3, VA VAEBRIGL
T DNA & LR U, 2 CBLMRIZEEES
BB L B9 EBNABHD N 3 Vv A 7+ — LMl
Bz n,

ZRICHENRT, B58 VA VARBTRVLThORE
B (1.0X10°~1.0x10° TFU) CTHMIRDOBEIZA 5
N, TAOMIE NI VR T 4 — ARk X
i, 7, PSHR1Z A VA (1.0X10°~1.0x10°
EAIU) B3 CBL T3 b 7 >~ A 7 x — A HIRERIZ A8 ST
fbaxhgdnoiz,

Il. NPC-KT 7 (/L2 Raji #fE~nE R

Raji #ifgiz NPCKT 7 A L A ZERHPs+, EBV
O EABHE r #ERPCOT 0= -FAkE % PSHR-1
TANARZED LD LKL Z(F2), 2O Raji Ml
Mo BRI EA FBIIL 0.01% LT, o o= —HBaEi
3.1%T#H -7, NPCKT 7 4 VA % Raji il B
XD &, 24RM%KIC, MEZEREL, 13.6%0
Mgz EAVFEEI N, ZONPCKT VA VAR
g Raji iR o v = — B EE, FERBHE Raji M
IZEEE L T 94.8% DIET 2 &7z, —7%, P3HR-1 74
NABRBERGIMBE TCREABSYEBREREZ
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45.0% 7T, 2T = —HRIETHEIL8.2%TH > 7.

INSEATFHEL o= —FREONETHEBVE
BRI L B2 L 2WRT 20, JIEBV HilkBH%
LIRFEAEME LA CHRHRABRET o2, 20K
B NPC-KT 74 VAL X5 EA BHMIHIRE R,
14.0% 6 3.0%~2 o TERAE T I% 94.8% 0> 5
23.9% A~ WAL, &5, P HR-1 VA VAL D
N5k, 45.0%» 5 9.1%~, % 7285.2%H &
21.9%~EZNFNED L. L LILEBV Fikkg
HERBEANE CREE 2RI EA SN o7,

V. NPC-KT ML 2 RajisifRERREC L 5

EA S8 (37 5 DMSO O%R

DMSODEAFECRIZTEEZHARDHIK,

DMSO @ Raji #if8 DNA &5k, EHARKIXT 2%

BEMRF LIz, BRLLSE, 1BRU3I%0D
DMSO ix Raji #if2® DNA & & % 412 30%LL L8
LU, —F, BEAHRIE 1 ¥DNSO TEE*Zin,
»o7h3, 3 %DMSO Tid 30% LA EfHE =S e,
DMSO @ EA S8z R 7 22 1x, NPC-KT i
P3HR-1 7 A v A EREH: Raji #1fE % DMSO BN
JEEAET CHEE L, By 48 B% T, EA B
HETE2ZERLIVRIFLE FLXRLEEI
0.5%~ 3 %$DMSO i3 JE FH: Raji i 0 B FE M EA
FHEEE TS bTI»rEFaw. 3%IVEEED
DMSO i3 #HfaEsm<, ERATE ko7, NPC
KT v A VA ERH Raji #ifg % 1 ¥DMSO HETF ¢
H#T 2 L, EA T DMSOEFEETITELT, 10
fELL g E -8, PSHR-1 VA VAW X5 EAS

Table 2. EA induction and colony reduction after superinfection of Raji cells with NPC-KT

and P3HR-1 viruses*

Number of Colony Ratio (%8) of
Virus infected colonies reduction EA-positive
formed ratio (%) cells
Mock 155 0 < 0.01
NPC-KT virus 8 94.8 13.6
NPC-KT virus treated
with EBV-positive serum 118 23.9 3.0
NPC-KT virus treated
with EBV-negative serum 17 89.0 9.7
P3HR-1 virus 23 85.2 45.0
P3HR-1 virus treated
with EBV-positive serum 1zl 21.8 9.1
P3HR-1 virus treated 39 74.8 49.2

with EBV-negative serum

* Raji cells (2.0X10° cells) were exposed

and negative serum.

to NPC-KT virus (1.0x10* TFU and 3.4x10°
EAIU), P3HR-1 virus (1.0 X 10* EAIU),orvirus treated with human EBV antibody-positive

Table 3. Effect of DMSO on DNA and protein synthesis of mock-infected Raji cells*

DNA synthesis

Protein synthesis

Concentration . "
of DMSO (%) nhibition nhibition
’ cpm ratio (%) cpm ratio (%)
0 17460 0 27330 0
1 11916 31.8 28184 -3.1
3 11785 32.5 18666 31.7

* Mock-infected Raji cells (2X10° cells) were cultured in 2 ml of growth medium with
or without DMSO for 24 hr, and then labeled with *H-thymidine or ®*S-methyonine for

4 hr.
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Table 4. Effect of DMSO on EA induction by infection with P3HR-1 and NPC-KT

viruses*
Kind of  Concentration Ratio (%) of EA-positive cells
cell of DMSO (%) None P3HR-1 virus NPC-KT virus

Raji** 0 <0.01 1.5 0.86
0.5 0.15 1.1 6.5

1.0 0.35 0.95 11.4

3' 0 0.11 (.80 1.9

Daudi** 0' <0.01 0.55 0.25
0 0.08 0.51 1.26

BJAB** 1.0 <0.01 0.48 0.15
' <0.01 0.40 0.47

* Raji, Daudi or BJAB cells (2 10° cells) were mock-infected or infected with P3HR-1
or NPC-KT virus and incubated in the presence or absence of DMSO. EA-positive
cells were determined 48 hr after infection.

** P3HR-1 virus or NPC-KT virus was infected with 7.5%10° or 4.3%10° EAIU,

respectively.

**k P3HR-1 virus or NPC-KT virus was infected with 2.2X10° or 6.1%x10* EAIU,

respectively.

Jfo"‘o/-o- _____ e
T o
_lo} ,
@ /
3 ¢
Q i
© !
el !
B35+ i
o i
0 ?
& /
1 1 1 L 1 1
4 8 12 24 36 48

Time After Infection (hr)

Fig.2. Time course of EA induction by NPC-KT
virus in the presence or absence of DMSO. Raji
cells (2.0%10° cells) superinfected with 1.7 X103
EAIU of NPC-KT virus were incubated in the
presence (1%, —@——@—; 3%, —m "—)
or absence (—A——aA—) of DMSO. At 24hr
after infection, DMSO-containing medium was
replaced with medium free from the drug
(absence of 1% DMSO, —O0——0—; absence of
3% DMSO, - g-eeees o) or not.

HiZ 1%DMSO e Ly L2lEEaRL. Lal,
3%DMSOFEET Tid, NPCKT VA VR & 3
EA BEREE 3R as ko,

EBViZ & 2 EAFH, kU2~ O DMSOZR

i, fi20 EBV #EERAAMI TS 5 Daudi #ifa & 3
F4EETH 5 BJAB i85\ T b#kET L7z, NPC-
KT7A VARUPIHRIY 4 VAERFEIWZ LD
Daudi #if2icEE s 3 EABUHMHBHRICNT 2
$5R13 Raji HEBAD 2 NOW=ERD—Th -7, 2L T
NPCKT VA M ABRZ I 2EATHED 28 1%
DMSO iz & D #1 5 185 X iz, BJAB #igi NPC-
KT, P3HR-1 74 LAk 3 EABEHS S 5 12X
TH o7, NPCKT 74 L ARHIC & 2 EA HEO
A5 1 %DMSO FHET T 3 fElgis s huik,

DMSO @ EA S#EBEHBROBB L BN T 2 120
2, NPC-KT 7 4 ) AE R Y Raji #ifZ % DMSO 7%
15, JFFET THE L, EA Bl BRI RIE
L7 (E2), NPCKT ¥ 4 )V 2 B Raji #lg D
EA BRI S 1 %DMSO 718, FEET I hbb
59, B 12 MR EREICELL. 1 %DMSO i
& ZEEMR R ERERIMICr b S TEICEIZ—ET
Hot, BIBRD & 5123 %DMSO i3 NPC-KT 714 L
A2 &3 BA FHICHEERMRII RIS o208, ¥
AV AEBRE, 24 BEE 3 %DMSO FE T T L,
Z DBBEFEKRT LD DMSO 2k < &, EA Bitiias
HEO KR, 1% TFEETOLVLVETLAELL.
L& L, 1%DMSO # NPC-KT ™7 1 ) & B &g 24
R, BEEPLOBVTY, TR EORRIEA
Lotz PSHR1 A MAICL 2 EASHEIZT
DEIRBERIT-TY, o khot, £/ Rajifll
BE AN ABREDIENC DMSOMEL TH EAS
BEHRIT BB o7z,
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V. NPC-KT" (1L 2D Raji BEBRPEIc L 0
FHUsh2a EARYRTF KD PAGE 247
NPC-KT X it P3HR-1 7 £ A R BB ¥ Raji #l ja
Z 3%DMSO#FE, BFEET CLEMEES,
DMSO FEFEET T 50 £Ci/ml D 3S8. X F 4 = > T 10
RrHAESIL, W%, MEBVIRGRELEY %
PAGE 4347 U7z, 3R Raji Mk, 3.8X%10‘EAIU/
5.0x10° cells ® P3HR-1 7 A /L X B /& 4 Raji # fa
(EA BMEMERESE, 7.5%) Tk DMSO 8, kAL i
b 67, EBVERENREY 7F Fi3BH S Lk
»of (3). NPCKT 74 LA % Faio P3HR-1
VAN ABERBRRITITIZE L WA (DMSO RAEED
EARG H# BT X, 7.5%) (3.8x10*EAIU/5.0%10°
cells) TERH L 12354, DMSO RMAETIE EA B
R7F R IFRHEE 257203, DMSO LBz &
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Fig.3. PAGE analysis of EA induction by NPC-
KT and P3HR-1 viruses in the presence or
absence of DMSO. Raji cells (5.0X10° cells)
mock-infected or superinfected with NPC-KT
virus or P3HR-1 virus were incubated in the
presence or absence of 3% DMSO for 12hr and
then in medium without the drug containing
401 Ci/ml *S-methionine for further 10hr. Mock
infected Raji cells without DMSO (lane 1), with
DMSO (lane 2), Raji cells superinfected with
P3HR-1 virus (3.7x10* EAIU) without DMSO
(lane 3) or with DMSO (lane 4), Raji cells
superinfected with P3HR-1 virus (4.8 X10% EAIU)
without DMSO (lane 5) or with DMSO (lane 6),
Raji cells superinfected with NPC-KT virus (3.8 X
10* EAIU) without DMSO (lane 7) or with DMSO
(lane 8).

RYRTF RO/ FHEEICHREE T, 4.8X108
EAIU/5.0x10° cells ® P3HR-1 ¥ A L AERBHT
IZALER, RABIZ 2 b 53 (EA BRIz e
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RICEEE N2 EA XY RFFRiZ, PAGEIZ L hig
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VI. IudR 23 & h NPC-KT & U P3HR-1 #Ej8
BB X B3EA VCARYRTFFo
PAGE 24F
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Fig. 4. PAGE analysis of virus anthgens induced in
P3HR-land NPC-KT cells by IudR. NPCKT
and P3HR-1 cells were cultured in the prerence of
IudR for 3 days, and then labeled with 50.Ci/ml
of *S-methionine for 48hr in the presence or
absence of 504 M phoshonoacetic acid (PAA).
Lanes 1 and 2, P3HR-1 and NPC-KT cells
immunoprecipitated by the serum positive in
antibodies against EA and VCA, respectively ; 3
and 4, P3HR-1 and NPC-KT cells precipitated by
the serum negative in antibody against EA but
positive in antibody against VCA, respectively;
5 and 6, PAA-treated P3HR-1 and NPC-KT cells
precipitated by the serum positive in antibodies
against EA and VCA, respectively; 7 and 8§,
PAA-treated P3HR-1 and NPC-KT cells
precipitated by the serum negative in antibody
against EA but positive in antibody against VCA,
respectively.
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Fig.5. Southern blot analysis of genome DNA of
B95-8 and NPC-KT viruses. Genome DNAs of
B95-8 (lane 1) and NPC-KT (lane 2) viruses
digested by EcoRI or Bam HI were transfered to
nitrocellulose filters and hybridized with 32P-
labeled genome DNA of NPC-KT virus.
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Abstract

The present study was pursued to examine biological activities of Epstein-Barr virus (EBV)
which was produced by epithelioid hybrid cell line (NPC-NT) newly established by the fusion of
primary nasopharyngeal carcinoma epithelioid cells with the epithelioid cells derived from the
human adenoid tissue. NPC-KT cells highly produced unique EBV (NPC-KT virus) with pro-
perties to transform cord blood lymphocytes (CBL), and to induce viral early antigens (EA)
and cytolysis. Infection to CBL with low concentrations of NPC-KT virus induced the cells to
form EBV-nuclear antigen-positive continuous cell lines. However, the CBLs exposed to higher
doses of virus showed increase of DNA synthesis 2 days after infection, followed by cell lysis.
EA-induction by NPC-KT virus was stimulated by dimethylsulfoxide, but that by P3HR-1 virus,
another strain of EBV, was inhibited by the drug. EA polypeptides induced by superinfection of
Raji with NPC-KT and P3HR-1 viruses were undistinguishable by polyacrylamide gel electro-
phoresis (PAGE). Viral structural proteins produced in NPC-KT and P3HR-1 cells were also
undistinguishable by SDS-PAGE. However, genome DNA of NPC-KT virus was apparently
different from those of EBVs of other strains. Six clones of NPC-KT cells cloned at 60th pas-
sages showed different virus-producing ability, but the ratio of transforming unit to EA inducing
unit was nearly constant. Further viral DNA analysis did not indicate the presence of minor.
molecule, showing no heterogenicity of the virus. These data suggest the posibility that a single

clone of virus has both transforming and EA-inducing activities.




