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ZH1¥) BAC-EBV Jithi (p2089), 12kt 4 EBV BV HEK293 4ilJf, £33 207k i 7. 7 HEK293/p2089 Fa i 41 i 5. 144
7 pcDNA3.1(+)/BZLF1 Fil pcDNA3.1(+)/BALF4 EUAZ ik Foki, JLELYL 4 HEK293/p2089 AN, 155 EBV 2tk &2 4774
AL E 4 BBV kL. T41 EBV ORI Y Raji 400, £E481 B 56 BAkEs R A0 M e 5 GFP BRI, AR X ok
“Cfh Raji A TR 2. R T P i O AL LA N TG AR (BAC) ARG EBV ALk s R A, i S vrn
EB i 8¢5 IR AL AT ] SE DR (KT L IBALAB U, DA (e R8N IR R AL bt BB R 2836 BRI ThREIWF T BE e T 566l % EBV 5 HAH
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EBYi & (Epstein Barr virus, EBV) J&T v Jii&
R AL, FENAR/NE 172 kb, A1 100 /N
K, ZWfid 200 £ Fi 8 1. EBV GBI B k=40
WA, IS 2R NESEAE IR W Burkitt's 2
o AN IO . PR MG 22 hE A b [ R T
RN L TR AH DG, A T AR B G IS EBV B R4 L
WIE RS e e, RADHOERRIL, (Hik&fH
b5 S RE (07 AR AR S )R EBV AR R
FERRE T P EAN AL ] 2L 2 i8R k3
fiE I A I L BB s B I SOWHLEE, #05 E EKI)
SRHIRE A A G, R T 7500 B I AN L DR 20 Hh A
SRR DR, 43 B HE D8 5 R R o) A HAEH
Delecluse Z5PHRE 1 28 — /MU EBV 4RI 4 1Y
BAC-EBV % 1R & 4 Maxi-EBV & %% ). 3 41114 JH
Hammerschmidt® 42 fit [f) Maxi-EBV Jiifi, 7T
HEK?293/p2089 715 /& 41l il 5 . 4 & pcDNA3.1(+)
/BZLF1 Al pcDNA3.1(+)/BALF4 EAZ K IA ik,
YLy HEK293/p2089 APy, R Myifs 3 L4 1
S AT AL 4] EBV, TAUR R A S
AT EBV — UM A REYE,  RRAEIRAC B 4h ek Ak
. FRATTAE P9 1 O L X A DA N TG
(BAC) A LAl EBV K Gk wi EHR, AVEXT EB

T 253 A2 AR 5 DRI REA T AR (Kt A B 1, o AE
HEASKE R A 13 R A D BE AT U AL T B
£, 4 EBV SUR ML e & A LB AT FET ke
TR B

1 #RFTTE

1.1 ##

111 4008, 5 AR % E1A Al E1B 4k K #1011
HEK293 AW b R 4u ik, v mg R b gg o9t 5 i
0 o 30 4% = A4 AF. Raji A EBV FHPE(#) Burkitt's 3k
AN MORR, R O S MR T ST A M s A AR A
HEK293 4 ifd F 10% fi 2 Ifi. 3 ) DMEM 15 77 &,
Raji 4110l 15% /N2 IfiL 3% 1) RPMI 1640 15 77 &,
1E 5% CO,\ 37 CEAF FHEFE.

1.1.2 B FEAI SR . DHI0B ¥ T Invitrogen 2 7l ;
KW ¥ E.coli IM109 1 T TakaRa 24 7 ; &

*[H K CRHEWIST R (2006CB910504), [H 5K H AR R E R4 % 1)
15 H (30330560), i1 1 48 H SRR 4 %2 W It H (051J300064) Al
i+ 7 342 (20060390264).
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Maxi-EBV ff] JFiHi p2089 i [F GSF- [5 5 3 55 55
{6 FEAE 9T P 0 Hammerschmidt 250 #7 %, &
HF/E7 EBV (AR REIE 4] 172 kb, — AN F
T AEEPUERE cat (H T-4E E.coli I IL)
W17 R BUPESE R hyg (P T 70 50k 40 it v 1) 9 i ) LA
Fo CMV 5 3l 1 12 1 1 2% €4 52 O 52 11 GFP 3 A
(H T EBV £ M % 5¢). #H CMV Promoter f{]
pcDNA3.1(+)RIEEAKIE T Invitrogen 23 ],
1.1.3 [EF1R 7). DMEM, RPMI 1640 41 k7500
H Gibco 2475 RNasin, 21350 F ALt 364
Y) TR/ A5 Pyrobest™ DNA polymerase, dNTPs,
ADNA/Hind Il marker, DL2000 DNA marker, [
PR VIR EcoR T+ BamH 1 J2 T4 DNA HEH:IE [
KEFHEY AT (TakaRa 7= fh); &A%, WA 5
4 Ameraco A F] 77 i ;5 NucleoBond PC 500 kit
(MACHEREY-NAGEL) W4 - b 52 {8 B A= 985 | A
# 5 TRIzol™, Lipofectamine™ i F Invitrogen 7>
Al NEETOR R R S RN EE i DNA (RIS F) &
W A b SE Y T FE A A5 Pretained protein
molecular mass markers, RT 7 &) | Promega
7y )5 mouse anti-BZLF1 & H Chemicon 2 ] ;
ECL b 27 A oA il f) &, 8 A ool FEE ) o 3 A7)
HL(BCA protein assay reagent kit) 4 | Pierce /A i,
UltraSensitiveTM S-P (Mouse) B SP( )1k 71 &5 14
SEEPIBUETR/ACIR
1.1.4 PCR 5IWHIBEE 5 5 . MRAE Laux S54RI (1
A EBV BZLF1 1 BALF4 cDNA F4J(NC_001345),
TATRE TP g, Horb POy RS,
P2 4 5140 T AT JSORE ) e R o B R R Ak
R #% BZLF1 #1 BALF4 cDNA [f) fi§ U) [& 1% 1
pcDNA3. () 2 s ERE VI 5, 23 ARSI 5
g A 3" 3% 51 N BamH 1 (GGATCC) Fil EcoR 1
(GAATTC) 2 SR GITE N VIR )AL s, JFATS 1
=953 AL 2 AN JEER R3S ORF. 5 4 vt 5L
Iy HTRAT Primer 2047, HOKIETAEY) A wl S IFE
PAGE 4lift.. BZLF1 514 (P1: 5 AAA
BamH 1
ATG ATG GAC CCA AAC TCG ACT 3,
P2: 5’ CCC TTA GAA ATT TAA GAG
EcoR
ATC CTC 3'), BALF4 5|#)(P1: 5" AAA|GGATCC
BamH 1
ATG ACT CGG CGT AGG GTGCTA A3, P2: 5

CCCGAATTC TTA AAA CTC-TGC CTC C 3").
EcoR |

1.2 77k

1.2.1 K k. & Maxi-EBV p2089 Jii ki 1)
DHI10B 41 B &Il AR (7 557 % 25 mg/L [f] LB “F4R),
37T CEAIESR, KTk i BH S 7 B N 3 ml LB #%
(& A F£ 25mg/l) 37C o R BB R
(250 r/min), ¥ H 4% 1 : 400 Fikk, 37°C ko 4%
B 5% 72250 r/min), 4% M NucleoBond PC 500 kit
TR U6 B TR AR e K s A k.

1.2.2 WAL, IFORE p2089 DNA 0.1 pg % tube &
i, BUK L 10 min, S5 ARSI, 2 mm
A — L JBCAE UK VA 21, 4 DH10B 52 25 41 i
SERRVR R 100wl I ZE A )75 45 DNA tube 5 .
/NI DNA/ 4 IR A5 40 22 P 1 Lk AR P R
MR RCAE FL T SRR it A, AT LTS, i H ik
POk 25 wE, HLJE 2.3 kV, HEBL 200 Q, JHsh%4l
J IR ik b 4~5 ms. Bk#h &5 5 0 750 wl SOC 22
A, KA 4 1.5 ml tube &, T 37°CHE
B F (180 r/min)}iFF 1 h. 4 100 l/90 mm
LB PR (55 % % 25 mg/L) T4 5~10 min. {5 &
SRR T 37°C It ARG 77 K 0 a2 1 BH R v B
NucleoBond PC 500 kit K¢y, H T e
1.2.3 % 4 Maxi-EBV J5RL A2 € 40 il & (1) 4t 57
HEK293 41 a2t el i A 5, 4% 3x10Y fLEER 21
12 fLA T, I 0.5 ml 584 B 3R, & 37°C,
5% CO, B e h i 9%, frdi & %2 50%~80%
AT BRI A] TF 4 8% 4 4 8 Lipofectamine™ Jig i 44 15
W14 14T Maxi-EBV itk DNA %4y, 535 24h 5
LM R 2 S0 ml 577, % 3 Kind
100 mg/L ¥l 87 2 Al 10% /it 4 IfiLi7 (1) DMEM HEAT §ifi
%, 4 RGP0 BB T WS4 GFP (1)1
PE4H i (HEK293/p2089) 1 5 AN w5 4 #k Hh oK IF
PR IR

1.2.4 BZLF1 F1 BALF4 J Rl B0 A% I8 TR I #) 42.
i J TRIzol™ a1 £ Ut W 5 4 A E A2 P 42 i B95-8 4
L5 RNA, 446 RNA IR & 5L K41 DNA, H
T AR T A B cDNA,  DLUSCFES 1) 2 wl
B, L2 %514 P1. P2 % 1 ul, Pyrobest DNA
polymerase #f 1T 58 & W 5% =X & M ( PCR) 9 14
BZLF1-738 bp, BALF4-2574 bp 2 /> PCR A B¢
BamH 1 Fl EcoR 1 XU V) 28k i 264k [2 i ¥ PCR
FEM) R BERT pcDNAS3 L ()3 k, 4CIERRA, #
e ZE KHF T E.coli IM109, $koal, /N EHREUR
FiH BamH T F EcoR T XU 1) % i BHPE F 41 ve B
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e D% B PE AR T I, a0 2 N SRR G
Ty IR, BH A H 20 5Ok LA pcDNA3.1(+)/BZLF1
F1 pcDNA3.1(+)/ BALF4 IR,

1.2.5  # F1E I A6 pcDNA3.1(+)/BZLF1 % 44
BZLF1 % (111 % ik . ¥ pcDNA3.1(+)/BZLF1 JF ki
2.0 pg Al pcDNA3.1(+) 7% [ 344 2.0 g (1F 45 i)
gyl B g N 50 ml 8% % i HEK293 40 i, H
Lipofectamine™ #% 443X 7], 48 h J5 WAL 41 i W Js £%
IR, FEHVKA I PBS Ut 4 I, 7¢ PBS. TG
I EE T Lysis 28 79 (50 mmol/L Tris-HCl
pH 8.0, 150 mmol/L NaCl, 0.1% SDS, 100 mg/L
PMSF, 1 mg/L Aprotinin, 1% Nonidet P-40 =%
Triton X-100, 0.5% Na-deoxycholate) %4 fi# 41l Jfy
(50 wI/50 ml £5F5HH), K _EJSCE 20 min, ASHHE 5
JUR RS T 25 5 1 240 0 5] - SR 1 48 i 1)
Sk, BERF 1.5 ml B0 H. 12 000 r/min, 4°C &
L 10 min, WX EVE 281, BCA EME M
FUKEE, %/, 47T -80°C & M. FHHTIN 2x
REEMWOTIRSS, T 100°CAEYE 5 min. BESLINA
100 pg & )5, 12% SDS-PAGE ik, 4552k
THE NC B, FEIR E 5% lR - Whds i 2 h, 2448
— PRI -BZLF1, 4°Cil#. PBST VL 3 ¥k, 4
10 min. 2428 3P0, =i 2 h, PBST ¥ 3 X,
£FYK 10 min. ] Pirece 24 A ] ECL 57 St 7 4L 2%
ROGR, XOthER. 2. .

1.2.6 EBV )2 1 S H € & FF pcDNA3.1(+)
/BZLF1 1 pcDNA3.1(+)/BALF4 2 /> Jii ki 4t 4% 4t
% HEK293/p2089 #fl fs 9, 72 h J5 W 4 i,
3000 r/min 2.0 10 min 23 B 40 0 f 1 J5 ks b3 (R
Y1) EBV) -80°Ci% %, Neuhierl 255\ 4 BZLF1
A RIZI R IR, B 500 T I A S
VI Y BALF4 (¥ 85 35 AN R B2 )0
B AT 0 0 7 Raji 40 ke E K 0.3%10°
Raji 4l ffa#ei T 24 fLECAN, BESLIN 500m1 —-80°C
Wi BiE, YL S 24 h B, LSS 72 h RIERTAE
185 9¢ % WA R id % GFP BHYEZ0 i, AR #Eix s
“Orh Raji B4 7wl DAVEAN B2 1 15 s kg
SR YA EA GRS TRl GRS Wi R LA 2 T W U N
SE H A AR K R U HEK293/Maxi-EBV 41 i,
A RGN Raji 400, ORI Raji 40 (1
BT ) 4% 3 9/, 1200 t/min #540» 10 min, PBS
VRIS, T A PBS H ek g A A AR pl A0 i B A
it 2 41 H9 4 (FACSort, Becton Dicknson) 4} #1 GFP
[rIZRak e,

1.2.7 g iy, R R R UAEY R E
1 - i 40 A i (S-P V) BEAT f 9 i i Ak 5 s £
HEK293/p2089 4 oAt -4 i 38 I /S FLAR Y
WH 4y 5 B L B Y peDNA3.T (+ )/BZLF1 FlI
pcDNA3.1(+)/BALF4 2 AN Jiiki, pcDNA3.1(+)

(Mouse)H it SP(F) IR G AU B 45, #7 M i 5k
J 3% AR P

2 & B

2.1 FaEES Maxi-EBV B HEK293 4pf 8 55 %
BT 80 9% O W A B T O SR I AR e g

Maxi-EBV ) HEK293 4 fitu &8 ) 45 22 0 ik 4 J& ) (1)

M, B la A EDEXTE, K b hage

(a) (b)

Fig. 1 293 cells clones stably transfected with Maxi-EBV
(a) Phase contrast. (b) A single clone of stably transfected HEK293 cells.

(inverted fluorescence microscope, magnification, 4x10).

2.2 pcDNA3.1 (+) /BZLF1 F1 pcDNA3.1 (+) /
BALF4 ik M RIMIZFIEE

SE ) 5 B R ## pcDNA3.1 (+ )/BZLF1 Al
pcDNA3.1(+)/BALF4 FLA% R 1K FOkL, % B 5T RE
HEAT RT-PCR #7714 . XU U) %5 (K] 2) BT v 4347
BZLF1 Hl BALF4 % it 77 41 Fl 2 Sk 77 41 56 4 IE A
pcDNA3.1(+)/BZLF1 I pcDNA3.1(+)/BALF4 Jl| ¥
45 5 Laux %54 75 9 N EBV- BZLF1 1 BALF4
cDNA J¥#1J(NC_001345)[FEY5EE A 100%.
2.3 EBRENFEME N pcDNA3.L (+) /BZLF1 R
B h ZEBRA EHIRIL

NS SR KW, YT pcDNA3.1(+)
/BZLF1 JFU R () HEK293 40 i . HEK293/ p2089 4
MR TPA 75 3 ALK BOS-8 4, fERIA 42 ku
(f) ZEBRA [ it 3 Pros.
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Fig. 2 RT-PCR amplification of BZLF1 and BALF4,

double restrictive analysis of positive plasmids
M1: \DNA/HindIlll marker; I: pcDNA3.1(+)/BALF4; 2: Double enzyme
cutting of pcDNA3.1(+)/ BALF4 with EcoR | and BamH | ; 3: RT-PCR
product of the 2 574 bp of BALF4 gene ORF from B95-8 cell; 4: Double
enzyme cutting of pcDNA3.1(+) with EcoR | and BamH 1 ; M2:
DL2000 DNA marker; 5: RT-PCR product of the 738 bp of BZLF1 gene
ORF from B95-8 cell; 6: Double enzyme cutting of pcDNA3.1 (+)
/BZLF1 with EcoR I and BamH 1 ; 7: pcDNA3.1(+)/BZLF1; 8: RT-PCR
product (negative) of BALF4 and BZLF1 gene ORF.

1 2 3 4 5 6 7

Fig. 3 Western blotting analysis of expression of the protein
BZLF1

1: B95-8 +TPA induction 48 h; 2: B95-8; 3: HEK293; 4: HEK293

transfected pcDNA3.1(+)/BZLF1; 5: HEK293 transfected pcDNA3.1(+)

(control); 6: HEK293/p2089 transfected pcDNA3.1 (+)/ BZLF1 and

pcDNA3.1(+)/BALF4; 7: HEK293/p2089 transfected pcDNA3.1(+).

BZLF1

24 EBV MEMBMHEEFIHES LIEEE

¥ pcDNA3.1 (+ )/BZLF1 F1 pcDNA3.1 (+)
/BALF4 g I 3L % v & o & W & 4 W
HEK293/p2089 e Z Aiii N, 5% 72 h Ji7 gp350
R A Mk 2= G ta 25 5LUF B, BZLF1 #ll BALF4 fg 15
S HEK293/p2089 4 i 24 fif 1k 5, gp350 1t I i
JLH YL T pcDNA3.1 (+ )/BZLF1 Al pcDNA3.1 (+)

/BALF4 [f] HEK293/p2089 i il 3% 45 BH : A (K 4).
gp350 /& EBV RIAMAERE & 1, @ik 5 CD21
(CR2)I 454, i EBV £ LAEE N CD21* 41 Jif. % 4
72 h W B i (BRI E 411 EBV) -80°C ¥ A7 T 41
EBV /&4 Raji 411, 72 h J5 70085 98 e
M EL GFP FIE0 i (1 5). 15 30 ek v 20 40 Jifd R
I3 HT GFP [3RIA, Rk — 0w #4414 Raji 41
M E b, 4 REV (K o)l e T

@ R (L a g
.- ! 1 . ;0':..;0 s “,;

g e

L & N
i
Fig. 4 Induction of the lytic cycle in 293 cells stably

transfected with Maxi-EBV
(a)  Stable HEK293/p2089 cells
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transiently cotransfected with

pcDNA3.1(+)/BZLF1 and pcDNA3 .1(+) /BALF4(phase contrast). (b)
lytic

2p350 induction of the

immunostaining).(magnification, x400).

staining  confirming cycle (by

Fig. 5 Raji cells infected with recombinant EBV
(a) Phase contrast. (b) GFP expression of infected Raji cells (inverted
fluorescence microscope, magnification, x200).

@ 500k (®) 200} (©) 200}
160} 160} 160+

1 |

» 120 Ml 2 120F w1 M2 2 120F M1 M2 !
& 8ot & 8o} & 8ot

40 40t 40t II '
0 O 0 0 1 2 3 4
10° 100 100 10°  10° 10° 100 100 10°  10° 100 100 100 10° 10
GFP-N GFP-1 GFP-B4

Gated Events: 9064 Total Events: 10000  Gated Events: 6060
Marker Left,Right Events % Gated % Total Mean
All - 1,9910 9064 100.00 90.64 7.06 All

Ml 1,39 9055  99.90  90.55 7.03 Ml 139 115
M2 40,9910 5945

1,9910 6060

Marker Left,Right Events % Gated % Total Mean

Total Events: 10000 Gated Events: 8610 Total Events: 10000

Marker Left,Right Events % Gated % Total Mean

100.00  60.60 2831.13 All 1,9910 8610 100.00 86.10 25.97
1.90 1.15 2416 Ml 1,39 6110 7096  61.10 14.65
98.10  59.45 2885.43 M2 40,9910 2500 29.04  25.00 53.63

Fig. 6 GFP expression of infected Raji and stably transfected cells assessed by FACS analysis
(a) Phase contrast(Raji cells). (b) Stably transfected HEK293/p2089 cells. (c) Raji cells infected with recombinant EBV.
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Maxi-EBV [¥] HEK293 4f il i , GFP FH 1% 40 i 4
98.1% (P < 0.05), 4| EBV J& Y% ) Raji 41 L
GFP [HEZ0 LA 29.04% (P < 0.05). T2 EBV i /&
Al DU R IR S “aR(h Raji #A7” (GRU/p) K& &,
XAE, H4 EBV &G Raji 4 ik ik GFP, it
BYh AE %' W BB R AT i EBV (BRI AT A AL (1)
EBV). AR 1 A 5B A2 EBV — 80K T3 4y
Pk, BEAEIRAC B gk A1k, — GRU A —AMl
2] EBV YL T 40 Raji 4l il (B e ok — AN G
(141995 R ).

_axb (%)
GRUMI= =700

a: BEIKGEI Raji 40040 6. GFP B Raji
AT (%) e: TREE ERG AR ().

3%’

T2 B R ALK, I 2o s AN IR
FAKIIHT, BRI RITE R N (1) D RERF AL T 4%
R, (AR T AR 75 AR wE L DA 4 v g st
3 Hr 2L BE A K DNA v B B R an i RE N 1%
AR (YAC) R 41 1 A T 4% 4 4K (bacterial artificial
chromosome, BAC) M AHICEIAR I, JH2 i 5
B 43 BT R B — AN B I B, RIFE BAC 2
fith PR A KK 3 DR T U8 G 1 e P R BAC i ARAR R
T IS TR R 2 A R SR ) LR, e B DR R
() K= R 2 e 0% B 2 ML AE E.coli TPARAE B AN
A%, I HERAERE T e 4, BB 5 1 S ) Al
TE BRI FERE T B R .

Maxi-EBV (p2089) i — Fft 7 7 ! /1 4 EBV 4*
KIEERLLM BAC ik, & —NFRT7. fHFH
PrbEIEIA caty ¥WIFE R PUMESE hyg, LUK CMV 5
Bl I Skt 98 6 B 11 GFP i[RI 705 3208 £
29 11 kb. FA AL HINR B4 44774 BAC-EBV Ji
Fi(p2089)F: 4« 42 EBV B 1% 1f) HEK293 4, £
20k @ Nr T HEK293/p2089 Fe i 40 il & AE g
SEARSE G, ORI R A A AR
M EBV 43 K7 41 1) 40 i 3R 254 172 kb [ HEA
EBV K N AZ A, AMREA &
BRI A TR o, A FE TR 3~6 JH. 1ok,
1 EBV FIPER 40 Mbk 4 o 200 32 40 . FeAr 12 P
DL £ HEK293 4 i fE 4 EBV 75 141 e, & A
4 HEK293 410 JC EBV &Y, X AR IE K] 1) 4 4
R ) v R, B G TURE DNA (1) it & 75
BAC-EBV Jufi & —AMEH DU moks, it DA — %

1) TR e 2 48 70 0 7 VR AN BE A 21 Y 2 T (1) TR
Fir, P i s A2 ) S 5 2R H H NucleoBond PC
500 kit A& BOE A T s IR L A8 T)
(1) . R R A 397 8 22 A TR TR TR 400 mil, 1 DAAR
2] 1 mg/L L IRTEJFRL DNA 200 pg. 55—, 2k
PR TG I 7 1A T (W Bl R AN R 3 N Bk
4 . Delecluse 5FP1A Ky, nJ LLIE ik o 28 LRI I o
AT 77, F-AT1220d A Lipofectamine™ 2000
Ml Lipofectin #f % A W 4 & 2h , & &5 H
Lipofectamine™ Reagent 4 # 37/, T HEK293/p2089
AR BN, WIS RNTE, R
FR) B 0 R RN A R VR BE AN [) PR A T ) S AT %
W, IR 19 B8R E I GFP (1 BH I v e b Ak, i
— (R e G S PSR I, Al PR AR KRS
W23 SN Gl .

EBV 2 fif 1 5 i 3= 22 &5 BLLF1(gp350/220),
BALF4(gp110)F1 BZLF1 [k 509, gp350 /29
TR B rp e T R R R M S M B
s& EBV LIA MR, 2 EBV HOAIPEHTA IR
A E PR, T ARG R AR DL
JEFAMIE . gp350 ik 5 B k40 f R 1) CD21
ARGy 185 A A AR RE S AR . gp350/220 A,
W R CD21 23 Fif AR A 25 R 8, 2 5 1L
A AR A I NI A2 B BE PR Feederle 451525
WEWH T BZLF1 5 oriLyt FIAH B AEH W {2k EBV 2
fift It S ). BZLF1 (133 8 1 4 2 52 0 2 1
(ZEBRA). ZEBRA (N2 JE[R 5 DNA &4, bR
R EE I RIL, (RIE 5E DNA [ 5100 AT
) RT-PCR A1 [ )5t B8 S 56 45 AR UE W] B95-8 41
fiirh BZLF1 M3RIA1R S, £ TPA 5511 B95-8 fig
hn BZLF1 113215 (8 3). BALF4 /2 EB i 2 24 fi#
YRGB W gm0 22 (1, X T EBV e AR
A& BT BLIER AT R H CMV Promoter 1)
peDNA3. 1 (+)RIEHEAE, IR T pcDNA3.1(+)/
BZLF1 F1 pcDNA3.1(+)/BALF4 2 A FL#% % ik i
#7, 1F Hammerschidt A1 Chen 5 (4R 1 = 13 F JIF
AR AREY, FIk BZLF1 BUX 2 AN AR 1 AT
K H] CMV Promoter [1] pcDNA3.1(+) & iE &AL, =
VI A8 A A E AR S K RIS,
pcDNA3.1(+)RIAEAMIE R 415N, HA 5428 bp,
EU M0 B 28 A B 28 ) T R AL KW TR R 2 N LA
ML XA, BE v IR TR RE R B B R E
AU BRI, S8k % T RN SRR I e B . £
oo P, AifbE— RIS, KKFEL T HAER
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. AT i RT-PCR F1 & [ 5t B 28 5 3F
pcDNA3.1(+)/BZLF1 fig#% 5% BZLF1 K&K ZEBRA
HAJE, P 2 ANk L gL 9 HEK293/p2089
FOEdi N, B AR A T AT AL A
EBV iR 5256 Gk B 3 AT # 2 (1) pcDNA3.1 (+)
/BZLF1 1 pcDNA3.1(+)/BALF4 & @ %% S E A
EBV [ 24 2 . T4l EBV &Y Raji 41 )5,
72 h {EE O WS NS C L GFP [ 14 41 g
(K 5). it i A4 AR 23 4 GEP IR IA ki —
W AR VS R B B, X AEALAS EBV Uk i
ik GFP [k i v ¥4k (B 6). TRBi RS
TR EBV ST AR, Bl AN B 40k
A=A KR GFP 75 Raji 41 Mo 18 22 38 Al 19 25 75
F, kGBI G— B ) Raji 410 <4k ta
Raji FLA7” Aok, X ASTEA K R R 0l 5& 5 560 ik 6
EBV AN A R 2 1 AN 1] 98 A8 4k EBV 5 B A2 Y
EBV Z [ [ LLAM, BH3E & 7E EBV AN LR 41
WL R D fe.

BAC-EBV Z 4 X} & % Hk DR 20 5 75 1Y) ik IR 45 4y
HUjge R R R EA RGN AT st AT
JROE PE 0 PR B EBV Sk, LIt & A S
YL EBV, #B8AT LUKAE E.coli AFRIEIALIT . &
a5 ik DR 2L 1) ok B G A% 4N I S EBV., iF—
G EBV 7R B (A0 2%47 4. BAC UKL %
PR R TR, MBS B, B ARV
95 i 5 DR 2 A An] 5 DR R AR ART s A AR A, VT A5 B
(FHEA S AL IE 9T BBV BT 2L I ZhRE, 04T
SRR BE PR 2 T A AR, 45 B JesE 25 LU
Bk A1) 0 Ak 40 A SRS . /F BAC-EBV Ak 2k
FEATED AT DU 7R AR LT A G D g, X
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Lytic Replication and Inductive Production of
Recombinant Epstein Barr Virus Visualized®

TANG Yun-Lian™, LU Jian-Hong™, WU Ming-Hua, HUANG Chen, CAO Li,

PENG Shu-Ping, ZHOU Yan-Hong, LI Xiao-Ling, ZHOU Ming, TANG Ke, LI Gui-Yuan™
(Cancer Research Institute, Xiangya School of Medicine, Ceniral South University, Changsha 410078, China)

Abstract In order to study single viral gene functions in the context of genome and analysis interactions between
one gene with another, the HEK293/p2089 stable cell line was established by transfecting the plasmid of DNA
(p2089) into EBV-negative 293 cells and selecting for resistance against hygromycin. The plasmid p2089, which
was kindly provided by Prof.Hammerschmidt, contained the whole EBV genome of wild-type B95-8. Two
eukaryotic expression vectors (pcDNA3.1 (+)/BZLF1 and pcDNA3.1 (+ )/BALF4) were constructed and then
transiently cotransfected into the HEK293/p2089 stable cells, so as to induct EBV lytic replication and product
recombinant EBV particles visualized through GFP-expressing. To estimate the EBV production, Raji cells were
incubated with supernatants from the induced 293 cells carrying p2089 DNA, as revealed by indirect visualization
of the Raji cells. GFP-positive cells were evaluated by inverted fluorescence microscope or FACS analysis. The
different virus supernatants were quantified with the help of “green Raji units” per ml as an absolute number of
infectious particles. This technique makes it possible for the reconstitution of viral progeny or mutants by
transfection of BAC plasmid into eukaryotic cells, and any genetic modification in E. coli, thereby facilitating the
analysis of viral gene functions in the context of genome. This new technique has provided a useful tool for the

study of pathogenesis mechanism of EBV, especially for that of cancer-associated.
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