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EBV R 5 3E Z2A b den il ey S A% 5 EBV [HTE
NI A EH] *
I oA R R RSN THHR' BB’ #HR 2O ¥ KT R B
(O P REEBIRTETT 1 5 5238082 RIS BRSCHANE 1 & 45 523508;
3P REAEBREAIIE A % S23808:4 T KOEBEBEBUE NN Lk & 266021)

5E B #H 2 EB s34 4 B LMP2A & BZLF1 # kA5 B (Z2A) F 400 55 5 Fik B AR, 384T Z2A k4% & xt EBV+ & o /8 =
S4ER . kA R AdEasy & %M F AR A HAK pAA-Z2A, T S ¥ 2 3 4 293 sm (AR B 4a R 5 & F LR B A TAd-Z2A
)&% B T R # EBV P& AP 20 iE, RT-PCR , Western-blotting #- Z2A % mRNA Fefk & & ik, A RRX @ e K& L2k EBV
Febk 2 e B T80 RdE . AR FA T AeBety I IE L, Z2A BRA AR ERIEAN TR, TR KF T AR TR BAR
PAA-Z2A B E AR5 rAd-Z2A, R # rAd-Z2A # NEC fesmfntem 3] 22A ¢ &k . AX @b Ren L0, 5 EBV- iRk
EBV+ % & 44k L AAR I, BAF tAd-Z2A &9 EBV+ 4 it 28 48h(P<0.05)78 Tt f B 53¢ %, 72h B 4w f Ut 43k A = (P<0.01),
LES . TR A E rAd-Z2A T A 2 EBV+ % EBV- %8 i, I B 5483 EBV+ 20 Ji 8 = i %@ EBV- ta i, At —F 557
M ¥e s EBV+ B8 69 K B w6 77 2 ek,
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Construction of Recombinant Adenovirus Expressing EBV fusion gene Z2A
and its Application on Apoptosis of EBV+ Cells*
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ABSTRACT Objective: To construct recombinant adenovirus carrying EBV fusion gene Z2A (LMP2A/BZLF1) and to investigate
its function on the apoptosis of EBV+ cells. Methods: The recombinant adenovirus vector carrying Z2A was constructed with AdEasy
system. The resulting construct was linearized and then transfected to 293 cells to generate recombinant adenovirus rAd-Z2A. EBV+ and
EBV- cells were infected with recombinant adenoviruses. The expression and its effect on EBV+ cells of target gene were tested by
RT-PCR, Western-blotting, and FACS. Results: It was confirmed by sequencing identification and restrictive analysis that the
recombinant adenovirus vector was constructed successfully. The recombinant adenovirus rAd-Z2A produced with 293 cells showed
stable infectivity. Z2A expression was detected in EBV+ NEC cells infected by recombinant adenovirus rAd-Z2A. And the expression of
Z2 A promoted markedly the apoptosis of EBV+ cells, at 48h (P<0.05) and 72h (P<0.01) compared with that of EBV- cells and EBV+
cells infected with empty vector. Conclusion: The recombinant adenoviruses expressing Z2A can effectively infect EBV+ cells and
promote the apoptosis of EBV+ cells without obvious effects on EBV- cells, which can be applied further to gene therapy of EBV
infection-related tumors.
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BV NI RIFEAE", EBV [HMRAN S EH AL B E LR
1T, G R4 EBV LA B3k, T Tnl LA H
X p T PR A PR 20T TG I B A5 B IR A, A,
T anfh EBV DISRERGL D &, Tl & A RS m
EBV i A ZUA% 1 HETT 175 5 EBV+ g 40 U8 - LUK B35y H
M. N EBV [ E ZISEH LMP2A ) R EIRFL b riie 2
YA AN AR M S5 AT 5 R ek CTL AR A itk
AW 57 UK LMP2A #1 BZLF1 dt {7/l &M, thFE & #%
LMP2A i 545 5% CTL 1 BZLF1 %5 5% {k # EBV i#f A %4
R H VR, NI A R EBV FHVEM R 240, 3 AT140
ST T BlE B F k0 EBV+ A0 B9IR I8 TR . ABFGE
EBV A5G IR 7 42 (T A Al AR 8 o

1 AR

L1 EE#H

DNA marker, EcoRV | Bglll } T4 DNA & £ iy 5 K%
Takara /A 7], ZEBRA Hu{& Wl H 35 Argene /A Fl. fig Bk
2000 I 3E F Invitrogen 2\ W] o ME W T 5 M I AL pAd-
Track-CMV , IR 5 55 B 28 [ k7 pAdeasy-1, KgF1 7 BIS183 il
DHI10B 7 & KA PR 27 Be i AR W B 3 (A7
1.2 5B

EBV FI1: B4 SGC } EBV PN 40 NEC Ny
TR A B W = AR s AR 293 21 py w5
9 5 1l O B — N g O AT A 10% 016 2R I E 1)
DMEM ¥;3#4k, 37C , 5% CO, ¥ F# 4615357,
1.3 BEHRFRSENGE

RT-PCR: 24 LMP2A Fll BZLF1 JF SRS AE FE 71 155 11
LMP2A Il BZLF1 (95149, 514 LigA T A TR RRSS
HIRAF G LMP2A FiiE5| 4 P1.5-GGCAGATCTATGG
GGTCCCTAGAAATGGTG-3', F Ui gl ¥ P2 :5-GCTGCCG
CCACCGCCGCTTCCGCCACCGCCGCTTCCACCGCcACcT
ACAGTGTTGCGATATGGGGT-3";BZLF1 I Jif 5| 4 P3:
5'-GGTGGCGGTGGAAGCGGCGGTGGCGGAAGCGGCGGT-
G GCGGCAGCATGATG GACCCAAACTCGAC-3', T4y
P4.5’-GCGATATCTTAGAAATTTAAGAGATCCTCGTG -3',
JEF TR A linker , BHATS 4> 2BV (5 o Trizol %42
Ht RNA J5 2% Thermo scientific 4=y ] RevertAid First Strand
Cdna Synthesis Kit-K1622 i3 & & 5, 1% FRERVE L TR, 25
wL PCR R R W& ERIF5 14 0.3mmol/L, Taq 1U,cDNA 2
wlo S 4514:94°C 5min;94°C 60sec,55C 60sec,72C 90sec,
35 fEFN;72°C 10min, j=H) T 0.8% I EEM HLIK 30min Ji5 4
ME5ER
1.4 BEETERMRSHEEENRBENE

¥ PCR By ¥ 3% 7= 4 (LMP2A #l BZLF1) 4> Rl4H A
pMDI8-T J5 %% fb IM109 Ji& 37 75 40 B #4 @ TA-LMP2A flI
TA-BZLF1 32/ 310 % & He Xt . LA TA-LMP2A F1 TA-BZLF1 fifi
BB FEATY 1, RIGHA linker H_4MFH1 A LMP2A Fil
BZLF1, i) LA 35 & AT A S5 S A 7 2 IR SR 20 7R 3] 22A Jf k2
A TA 2k, HBILL EcoRV il Bglll BVl Z2A FeEteziik
pAdTrack-CMV, Jf 4% 3:1 9 It fil 16T % % 4k HL pAd-

Track-CMV-Z2A, ¥ pAdTrack-CMV-Z2A [ ¥i 5 pAdEasy-1
HEAT [ 5T 4 0 1 B v e T2 IO T A pAd-Z2A, iR BT 1
LG 203 AL T A R B rAd-Z2A, X IR IA AT 4
tAd-GFP i J R F A S IE FH A ) B o 2 TR e P i HE A6 )
TR G RE R L - 96 FLARP G IR Y 293 A 1K 2 80%
~90%3I A3 I, BEAT A FLER A A i i B BT IL 10 £, e m 2
FLUBEBAPEXT IR 75 L8 A 10-4 BB TF 4R , IR A T35 22 10
e HERRESL 8 51l 68h B & ARG AT RV — i 23 A R
293 24 1 B 72 4 K (AL TSR RERG E
1.5 Western—Blotting

oo B R AR M 720 R ISR A MR IR . 10%
SDS-PAGE Hiik , ¢ 22 PVDF Jiij5 S%BtNE Wik 4C ik, AR5
S RlG R Z2A Gt o) Z B R ZEBRA BUIK E R E
3~ 4h, “HUEiRFE 2h, ECL RGN A,
L6 msCAA

A0 MU 5 R 8S5% e A IR AL T, 2 T
1d,3d, 5d WARARAE . Inasi Al pa e Gei, it =40 {CR I, Win-
MDIL2.9 # At Hrém i da o

2 #R

2.1 pAdTrack-CMV-Z2A & pAd-Z2A [RARIEREE

pAdTrack-CMV-Z2A #4k%: BglIl 1 EcoR V BV )5 HL ¥k
A3 AR £ 2291bp F1 9200bp Y 2 4 HAY A BE, 76 T,
X—gEREH, BE T A ETR A TR P K
PAd-Z2A ARG Rk, FRATUER S 2 31kb 4.5kb B 5%
DNA ik, HRIEX —45 R 7347 , pAdTrack-CMV-Z2A JEikL Al
pAdEasy-1 FipifE b AR S A X A AEA (K1, Bl
2)s
22 EABFEEE

W20 Pac | BEYIZEPEI)S B9 pAd-Z2A BRI G4 293 41
o e 48h J , DO AR T T WA A N H B 50, X —
MG PR Bk L e k), B AR EEA (B 3), 54345 5d, 466
IR R, 56 8d AT L YL 2Tk B2 90% T AR
PR EU AR S R 3 YRS O B Y R 293 4TI, 24h
SRR IR G ETIEE A, RAPFB W EL R E A R
BRI o ST BE A 1] A 1x 10°TU/ml,
2.3 RT-PCR #iligt & EE Z2A HERRIE

RT-PCR %55 7R, Bl A 356 PR AT 76 $E 40 P 3635, K 3R B
) PCR F=¥idt AT B b Ik, 1551129 2290bp ZEA MY B, 5
TUH—2 (1 4).
2.4 Western-blotting $&illl Z2A HIE AR IE

Western-blotting 4%l % P , rAd-GFP JB& 4t 2H oA 5 45747,
I TAd-Z2A B d] IR R H 407, R Z2A R A 3L
TERE AR Py B Fak (1 5)
2.5 BHEEX EBV- & EBV+ 4HRUE T BI1E AR 547

rAd-Z2A 43 7)Y EBV- SGC 4 i 1 EBV+ NEC 4 iy ,
rAd-GFP &% EBV+ NEC ZHiatExs IR, SR i = atl ff e AR ke
W, 5T R AL T 24h 2% AR T80 b, o WA
25 EBV- SGC 4fijfi 4% rAd-Z2A J5,24h,72h, 96h (1140
Maxs/F 5%, 58] rAd-Z2A XF EBV- AU TCVE R o B Rl AL
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rAd-GFP Ji&t EBV+ NEC 4l fifl,48h J& 72h {141 jg b 1] 341K
T 20%, JCHA 25 501, i 28 BTk SE IR 2 TT T, T LAVE A
XTREMH . B2)5 45 rAd-Z2A 48h ¥ EBV+ NEC 4T Lt
B B 3 £ (P<0.05), 72h B JLiE 2#H 12 (P<0.01) , iX —£5 51
R, rAd-Z2A X EBV+ A A IR T BA R R TR AT 5
TEM.

<— 15000bp
<— 2500bp
<«— 1000bp

9200bp —»
2291bp —> i

1 pAdTrack-CMV-Z2A EgtIEE
#Kki& 1,2:Bglll and EcoRV I EH] pAdTrack-CMV-Z2A ; i%ki& 3 : 8
7Kki& 4: PCR marker DL2000;%j& 5: PCR marker DL15000
Fig. 1 Analysis of pAdTrack-CMV-Z2A by enzyme digestion
Lane 1,2:pAdTrack-CMV-Z2A digested by Bglll and EcoRV ;Lane
3 :negative control;
Lane 4; PCR marker DL2000; Lane 5; PCR marker DL15000

31kb
4.5kb

<+— 15000bp
" 5000bp

<+— 1000bp

2 pAd-Z2A Pac | EgYI s R
#KiE 1:pAd -Z2A/Pac | ;iki& 2:DNA marker DL15000
Fig. 2 Restrictive analysis of pAd-Z2Awith Pac |
Lane 1:pAd -Z2A/Pac | ;lane 2: DNA marker DL15000

3 BARREBEERA 293 4AE(400x ,48h)
Fig. 3 Recombinant adenovirus vector transfected 293 cells(400% ,48h)

5000bp
2500bp
1000bp

2291bp

4 rAd-Z2A BRI RT-PCR =4
#Ki& 1:DNA marker DL15000;i%3i& 2: RT-PCR products; ki 3:
total RNA digested by DNase |
Fig. 4 RT-PCR ofrAd-Z2A infected cell
lanel : DNA marker DL15000;lane2 : RT-PCR products; lane3 : total
RNA digested by DNase |

2 3 4
== BZLF1
B—actin

& 5 Western-Blotting #& Il & 48 iRk & B HE R BIRIX
VKB 1. FRERR NEC cells; #kiE 2:rAd-GFP Bt NEC cells; ik
8 3:rAd-Z2A B SGC cells; 7k IE 4:rAd-Z2A Bt NEC cells

Fig. 5 The Western-Blotting analysis of expression of the recombinant
adenoviruses gene
Lanel :uninfected NEC cells; Lane2: rAd-GFP infected NEC cells;
Lane3:rAd-Z2A infected SGC cells; Lane4 :rAd-Z2A infected NEC cells

3 g

JI IR BT I — OME R AR ] X3 FifrJg 4 705 0F 2 DA
TN A5 24l - B B e Sk b R 7 g . 7 EBV ¢
i, RS I H SN 3 2 R TR A £ B E-
BV BN IE H A TC , 3% EBV AHE I it a7 42t T 1R
IV S BRI, L EBV R s (BT IR 1A YT SR (AR A
IR o FERPR AN - EBV DI RIS 0, R,
FATT 8 1 AL I HORZS 19 EBV #E A L0 175 5 EBV
PH P Bebe AN JA T~ ASWF 58445 LMP2A il BZLF1 #E47 @l & 44
##, PhE & LMP2A 5 545 CTL F1 BZLF1 i 374K
EBV i AZURIIE S ER, BARELE)S Sei i Py sE 56 vh AR
AT EERLN EBV FHEI0R 40 R AB AN, A 5T R B 7R
SRR T G I EBV+ 4 RS ME R T-VER

BZLF1 fl LMP2A #:[H ¥ /2 EBV fUbribitE 2R 22—, L
X T HAE AR A B kPR . BZLFL B[R4 iR Z &
F, 1% A B R R ARSI R A i A B2 S AR 2 1R
FIEAEGIEIL, WEEITIHE S DNA & 5§ 4 G EE A DNA
LA E AR, f5EE DNA JHGE ], £l — R & S i
LA Ty B R EE R R A0 MRS R, T B R A AT
T, fERtdRE, BZLF1 R 3k 5] T Mgt rY)a shik
A, AW RSSMNEYE BZLF1 K S5 A EBV FHE i 41 fig
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o, s Ja R EU R A R SE TR BRGSO AIME . A,
AR AN R I XT EBV BHM: I8 4t i 7R mT LA ok 5 e =
£ CTL 177 Az A BHE i S 4R 1Y B (9125, FERETE 1Y L4
b, ORI LMP2 SRR IR R AL, R RE A A
MHC BRI 5 #7540 CTL U0, 2 i A3 40 5 T 40
J A AR, K1, K LMP2 A iR 7 EBV FHE: i Ao 48
PURRCHIRGF e R 255 R, AT LMP2A Fi
BZLF1 AT G R, PrR & 4% LMP2A 75 58 554 CTL Fil
BZLF1 5 iR ] EBV BEAZYRBIZ HIMTER, X —45 R
HetieAr T REHS B AT 5L B E A R0 EBV BEAA: bR 240 M ) H
Ho

BeAh, FATRAT AdEasy 58 AL T 45 Al ik R
Z2A TR 2H IR TR0, TR YL EBV BHE s 4 i, K 2 5
FAPEXT BEF EBV PSR MO0 be, PR3 1 T 2H IR 7 0 T
K EBV #E AZUEIIE ROV o RN AR T 82RO, 5
AR TR (4 Bt X BEOAH L o 2 s 2 i W W A2 i EBV B4
ARMLB YR T, X AR AR T R 2 R R S B A AR A0 R 2R A £
o BATTRIL, SR 48 /NN, SE56 4 5 3 Aokt B 2 4
R BRZH LA, 7 X8 200 I 1) 2R A7 B ) T i 3 I 2 S, X v g
P T FE SRS EBV 1 AL FE it i 84 58 5 2 — E B
], PEHERRE 3 KJm , SR I IR R B AR DA M 1 i
R, e EEXT EBV B SGC 4l i it A M5 AR AN i, 32
AR EERT EBV PR A0 i BA R S A AV B A
LSRRI, 1 BZLF1 Hil LMP2A e PAIAE i Be A, o 1 i
e EL R IR A 07 SURERS e 0 HL R 3 M (2 2E EBV FHE:
AT X R AT E X EBV BP0 MOS0 AR K o AR ik
Xf EBV BHYEME #3677 St T ARG RS, WM RERETER
I RIS AN 0 B TE 6 200, DTG R R8RS 7 R BRI o
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