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Construction of conditionally replication-competent adenoviral vectors targeting
hepatocarcinoma and their in vitro anti-tumor effect

FU Qiang, WANG Hui-ping, WEI Fang, LI Hui-ming, CHEN Xia-fang, WANG Yi-fei, HUANG Qian “( Central Lab,
The First Peoples Hospital of Shanghai, School of Medicine, Shanghai Jiaotong University, Shanghai 200080, China )

[ Abstract ] Objective: To construct a novel conditional duplicate adenovirus ( CRA ) regulated by AFP enhancer, AFP
promoter and TK suicide gene, and to observe its duplicate abilities, cytopathic effects and cytotoxity against hepatocarci-
noma cells when combined with pre-drug GCV. Methods: AFP gene promoter and enhancer were amplified using PCR
from the genome DNA of HepG2 cells; pAFPp-EGFPluc and pAFPep-EGFPluc plasmids were constructed; pDC311-AF-
Pep-E1A/CMV-TK shuttle plasmid expression E1A gene was then constructed under the control of AFP promoter, AFP
enhancer ( AFPep ) and TK gene. Ad. AFPep-E1A/CMV-TK vector was constructed by Ad™" system. EIA expression, cy-
topathic effects and cytotoxity against hepatocarcinoma cells of Ad. AFPep-E1A/CMV-TK were evaluated by Western blot-
ting, flow cytometry, CCK-8 assay, respectively. Results: Ad. AFPep-E1A/CMV-TK was successfully constructed,
which could selectively replicate in AFP positive HepG2 cells and specifically inhibit proliferation of AFP positive cells.
Survival rates of AFP positive HepG2 and Hep3B cells after treated with combination of Ad. AFPep-E1A/CMV-TK and
pre-drug GCV were ( 10.35 +1.07 )% and ( 15.49 +5.80 )% , respectively, which were significantly lower than those of
AFP negative Chang liver cells and lung cancer NCTH460 cells ( [73.55+4.36 |% and [ 74.54 +9.89 |% , respective-
ly, P <0.01). Conclusion: The constructed Ad. AFPep-E1A/CMV-TK, when combines with TK/GCV suicide gene sys-
tem, can specifically kill AFP positive hepatocarcinoma cells, which may have a future in gene-based therapy against hep-

atocarcinoma.
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AT BOR R IR R SV 8 8 7 AR S e B
S SRR EIA 335, WX T,

G R B B AT C T2 0 TR A A e R R A
BT AR E A LU R Bh IS PR
AR, B A REAR G A B B PRIR T 1Y 2K,
TR G s 7RG 5 A 3h 5~ 193 P, DUBUS R 4
BOR T B R TR B0 Je i, R T IR
MEIS BN FRAR ORI BEAE DGR (105 BE-BE R R 9T
JEgE ST S T AR KRS

T ST A 0 R B A YT O R AR SR
T 9 240 i v 7K P 35 WY R 2R F1C alpha fetoprotein,
AFP BRI, >R HTH G 35 1 58 R 3 58 -0 3l it
JE R IR B L E1A () 3R3K A 44
FIRFEDR TK 04387 78 45 0 52 1 750 o 1 2 A, JF 4R
TP R AT IR 4 A S M R

1 #MEEFZE

1.1 Fkdfesma

F3k Bk pDC311-hTERTp-E1 A .pDC311-hTER-
Tp-E1A-CMV-TK-HAtag Hi 4 52 55 % 0 £ 9F {2 47
R R 2E R 40 AdY™ K H A ) pBHGlox AEL, 3cre
W [ hi £k MICROBIX BIOSYSTEMS INC, ik &
$ pCMV-EGFPLuc & il Bt fi 7 B 7 Ad. GFP B
A RIRRE TR dI309 H AL AT
1.2 fafesk R34

N 40 HEK293 . A 4 M2 Hep3B L Al
P20 NCIH460 AL &= A/ A7 , S 10% Fi 24k
L7 A DMEM 55359, T 37 °C 5% CO, I Al &
HEE TR NG FR . I 5K [CF4HE( Chang liver )l
NI 40 HepG2 W [ v BB 2% Be 40 i 2, 4351
FH S 10% 8 40 M5 A9 1640 535 W& 12% Ja 4
IML3% 1Y DMEM 35 3505 9%
1.3 E=&Z&XA

RGP UG T4 T2 H2 G | = OR L plu B34 1
H TaKaRa 7\ F] . Lipofectamine2000 % 4% 5] Iy &5
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) H Invitrogen 23 Fl . Luciferase Assay System W4
Promega /A Al Cell Counting Kit-8 14 i DOJINDO
Al HUARIE [ Santa Cruz 23 7. BiZY GOV Il H
Sigma 2\ F

1.4 FweythE

1.4.1 AFP £ H B 3 F( AFPp ) Fn 3 58 F( AFPe )
W% AR AFP ZEHF %1519, AFP 3
U 8l L3S [T >k 5'-GATATTAATAGATCT-
GATGATGGTACCATTCTGTAGTTTGAGGAGAAT-3',

5 ug| A Ase T Bgl 11 Kpn T B AL; U#S]
YIF M 5" -GATGCTAGC TGTTATTGGCAGTGGT-
GGAAG-3", H:5" imi5| A Nhe | BEVIN7 A5, AFP 3
R T FWE 514N 57 -GATAGATCTTCAGATT-
GAATTATTTGCCTG-3", H: 5" %iti5| A Bgl 11 VI
S RSN 57 -GGTACCTGAAACTGTCTCTTTT-
GTTTC-3", 5" %5 | A Kpn 1 BEVINE &S . Ll HepG2
AL ZH DNA I BHR , F pfu B§EFT PCR 9734
Hr 15 8+ PCR 1R KRy 56 °C, ¢ 153
58 PCR 1R KIRJE R 52 C

1.4.2  Jfi K pAFPp-EGFPLuc . pAFPep-EGFPLuc #y
g  H Ase I Fl Nhe T BUEGDI 2 A% TR pCMV-EG-
FPLuc 1 AFPp ) PCR =¥, 3F- 1 T4 &2 AF-
Pp B TR EGFPlu |37, Pk PH M 50 i iy 44
4 pAF¥Pp -EGFPLuc. 1M/ Bgl 1T F1 Kpn 1 B
Y] pAFPp-EGFPLuc L X2 AFPe i PCR 724, ¥ AF-
Pe 1 AF| AFPp (14 130 , PRER B 50 B i 45 4 pAF-
Pep-EGFPLuc,

1.4.3  AFP £ & 21 F( AFPp )fn 3 7% F( AFPe )&
ME S E FIRIRER Lipofectamine2000 # pAFPp-
EGFPLuc . pAFPep-EGFPLuc LA J Xt & i i pCMV-
EGFPLuc % A AFP FHYEZNHE HepG2 1 Hep3B LA
K AFP BHPEZHAE NCIH460 A1k 4R AE( Chang liv-
er ),48 h J5 7G| E A WS IR, i i =4
FASL L K 5 5 25 ARG 22 B Kl EGFP A1 Luciferase
K3k, 3Hr AFPp Fl AFPe 76

1.4. 4 Jf & pDC311-AFPep-E1A By 49 2 i
BamH 1 ¥.fY) pDC311-hTERTp-E1A 3f-F pfu A #h
5%, ik 5 - Bel 11 5BV, [m105 2 B} hTERT J5
BFJE B K R B H Nhe T PRV SR pAFPep -
EGFPLuc JF#b 55 J5 #1H] Bel 11 SEYT, [/ B
AFPep; KR Bt 5/ B 4% 5 K9 8 pDC311-AFPep
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1.4.5 Jik pDC311-AFPep-E1A/CMV-TK #y # 2
JH Ase T 1 Afl 11 XY pDC311-hTERTp-E1A-

CMV-TK-HAtag, 3 pfu i #b 5%, B A W7 CMV-
TK-HAtag; ] Stw 1 5. 4) pDC311-AFPep-E1A Jf:
Rk, % B 0 R B @ pDC311-AFPep-
E1A/CMV-TK.
1.5 TUMImEN LR R TR EMNE

Z7% A" IR T R AR T Ad. AFPep-
E1A/CMV-TK J5, F H %4 % DNA-QIAamp Blood
Mini Kit #2BUCHIEEE DNA, 3439 | AFPp  AFPe LA
K TK FEH 5912 PCR %@ AR # P RS &4
H YRR A B, Horp TK 36 L7519 A9 A -
5'-CCGGAATCACCATGGCTTCGTACCCC-3", F i 5l
Y1 89 7 ke 5'-CGCGGATCCGTAGCCTCCCCCAT
CTC- 3',PCR b iR KR BEE N 52 °Co TiJE 7E 293
SR Y AR R, I RE S B B
( plaque forming unit, PFU )il & 35 2534 & o
1.6 AX i Atn Ad. GFP %t Hep3B . HepG2 .
NCIH460 #= Chang liver % i1 8% B 3¢ 2k F

1 Ad. GFP( 20 MOI )43 5l /& 4% Hep3B . HepG2 .
NCIH460 I Chang liver 411,48 h J& Wi 4 41 i, H
TR ARSI GFP BHPE 20 A L 25, A TTTAS 35 |3
4 PR LS R RO R R O B 2
1.7 Western blotting A& % 2 B % Zm fe 69 E1A &
H I

JH Ad. AFPep-E1A/CMV-TK( 30 MOIT )3 il Jf gy
HepG2 .Hep3B LA K NCIH460 . Chang liver 41 Jifl, 48
h 5 AR 20, B2 B4 if 52K 1, SDS-PAGE Bk 5
Western blotting 0 EIA £ FH B9 K150
1.8 BRI AR K I A M A A A2 I 5 2m P 0 S
8k

¥ Hep3B .HepG2 NCIH460 F Chang liver ZiJif
FEAFAL 5 x 10° A HEFT 6 FLAR T, 24 h 54350 m
A 20 MOI ) Ad. AFPep-E1A/CMV-TK #1d1309,4 h
JEAHE, PBS Y 2 YK 25 BRER BR B B , 101 IS I AHT
BiFRW,S d JECE AN B BVE, OB R 3 IR
12 000 x g #5:0> 10 min 7. PFU 2300 5 40 i 24
) P BT L
1.9 @ faym E A R ( cytopathic effect, CPE )% BaAs
P S LR ()

¥ HepG2 .Hep3B .NCIH460 F Chang liver il
FEARAL 5 x 10* AN RN T 24 FLHR P, B 0k 40 28 3%
AP EER X AL BE 2 . A 6 R AL,
24 h J5 43 31 20 MOT 9 Ad. AFPep-E1A/CMV-TK

HAd. GFP PR # G s /5 40,5 d Ji5 ) b i
SR I 41 HE A 5 A2 175 50 o
1.10 CCK-8 ik & A% % A B8 491 25 GCV %F
JHF 9% 4 L8649 245 VE A

Hep3B .HepG2 .NCIH460 F1 Chang liver 4 Jifd #4
£FL 3 000 T 96 FLAR , AEAR A A B LLE 3
2H AN I EE B BREH SOIR RE A IR BE + BTZG 4,
BHE 8 AE AL, 24 h JGBR X IR A1, 451 20
MOI f#) Ad. AFPep-E1A/CMV-TK FI Ad. GFP W Fi5
BRIy Y 24 h 5L TR + AT A GOV
0.5 pe/ml FIEEFEM . 5 d A CCK-8 35, FH
BRSO 7 F 28 BEAE( Dysy ) o MRAEA X TTIT 40 M A 1
FEME R, SAMMARAER(% ) =(JNEE/HTZY
AhBRLE D AE - 25 X IRZH D )/C AR X BR4H D
- 25 X B4 D A ) x 100%
1.11 %itsam

I FH SPSS # 4 b B , T B SR v £ s
FN, AL AR A T o K

2 &% B

2.1 AFP A B B3 F( AFPp )Fe3g 3% F( AFPe ) &
ke B b A

PCR R 14 H () AFPp 1 AFPe 43 512 300
bp #1800 bp, ki pAFPp-EGFPLuc 4 Nhe [ . Ase
[ XI5 , 45 %] 300 bp F16 000 bp B4~ Bt it
$i pAFPep-EGFPLuc %8 Bgl 11 .Kpn 1 M), 15
#] 800 bp.1 200 bp.5 000 bp 3 4~ A B, JF ki
pDC311-AFPep-E1A 28 Bgl 1l .BamH 1 B§VI)5 , 15
#1200 bp.5 000 bp PI~ kB, JikL pDC311-AF-
Pep-E1A/CMV-TK £ BamH 1 B ¥ J5, 43 %] 3 000
bp.5 000 bp i B Bl 1),
2.2 AFP A &3 -F( AFPp )#= AFP 3 B 3 3% -
J& 51 AFPep )& M %52

pCMV-EGFPLuc , pAFPp-EGFPLuc 2 pAFPep-
EGFPLuc 43 % 4% HepG2 1 NCIH460 41}l )5 , 7%
W AMEE T WA EGFP Rk H ol B 2). 458 &
7, HepG2 4ii Jifd % ¢ pCMV-EGFPLuc . pAFPp-EGF-
PLuc .pAFPep-EGFPLuc J5 il EFGP FHM: 41 i % ik
AN 21. 8% 3. 06% 10. 48% ; NCIH460 il il
I35 42. 4% 0. 83% 0. 72% . HepG2 2 fifi %% e
pCMV-EGFPLuc . pAFPp-EGFPLuc . pAFPep-EGFPLuc
Ja K M luciferase »¢ 6 5% BE 43 5l 17 725 838,
2823300, 7 415 084, NCIH460 4 iy 43 7] K
4 139 851 4 887.7072,
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El1 PCR # i AFPp.AFPe 1 EAFRFMNETILE

Fig.1 AFPp and AFPe gene detected by PCR and
identification of recombinant plasmid by endonuclease

1: AFP promoter; 2:AFP enhancer; 4 :ldentification of
pAFPp-EGFPluc by Nhe | and Ase | ; 6:ldentification of
pAFPep-EGFPluc by Bgl 1l and Kpn 1 ;
pDC 311-AFPep-E1A by Bgl Il and BamH [ ;
of pDC311-AFPep-E1A/CMV-TK by BamH 1 ;

8 : Identification of
10 : Identification

3,5,7,9:Corresponding negative results; M1:100 bp
marker; M2:1 000 bp marker

RE CMV JEsh TR EGFP fRikE N1,
BIis CMV JE s F 3G M8 1, I8 A 7E HepG2 4 HE
W, AFPp UL K AFPep AHXT T ja s F CMV AYAHXT

HepG2

PSS ( 14,01 0. 778 )% (48.07 5.3 )% ;
76 NCIH460 4 ffirh AFPp L & AFPep AHXS T3 53
Bl CMV BYFEXS &2 5 1. 96 £2 )% (1.698
£0.07 )% . & CMV J3 8T Luciferase 1)
Tk N 1, A8 AAE HepG2 4L, AFPp L & AF-
Pep M X T 58 J3 87 T CMV (8 40 Xt 3% £ 43 51
(15.93 £2.3)% (42.83 +6.1 )% ; /£ NCIH460 4
Jarf AFPp LA K AFPep AHXS T35 8+ CMV A4
SPEEE M R (1.18 £1.2)% (1.71 £1)% (K
3). thkt_fm AFPp UL} AFPep YJHA —E 16 HE
RS, o AFPep 1975 P FNARR S 50 0 B &
2.3 EIHHF Ad. AFPep-E1A -TK #9 6L %K 7
B A

pDC311-AFPep-E1A/CMV-TK 5 JIft 55 7% B 42
kL pBHGlox AEL,3cre 254 4 HEK 293 41 il J5
2512 d JE ke e EE, SRR R N4 s 17
PCR %5& , Al 94 i 300 bp AFPp.800 bp AFPe,
1100 bp 9 TK FEF( & 4), fHEEL KEY
J& . PFU 1l Ad. AFPep-E1A/CMV-TK (1§ & Hy
3 x 10°pfu/ml.

NCIH460

pCMV-EGFPluc

pAFPp-EGFPluc

pAFPep-EGFPluc

B2 @it EGFP RiXEE AFP /33 FHMEEFRIREFME x40 )
Fig.2 Activities of AFP promoter and enhancer detected by expression of EGFP ( x40 )

2.4 Ad. GFP ¥ %m e 69 2% F= 0 %

Wi 2> Mr 7R, Ad. GFP %f HepG2 . Hep3B,
Chang liver F1 NCIH460 4 ifd 1 J8& 4e 4 3% 43 51 oy
(56.2+5.3)% (62.6+9.8)% (79.3 +2.4 )% Fl
(67.6+4.1)% , "] DL 7EXT 4 Bk S 50 240 i 1 )k

PRI 2 5
2.5 JmERPmARG EIA kL

JHl Western blotting #3ill Ad. AFPep-EIA/CMV-
TK JE&Y4f¥) HepG2 \Hep3B .NCIH460 LA & Chang liver
4o rf E1A JER B 0L, 78 AFP PHPE Mg 40 i
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HepG2 1 Hep3B 40U rh 47 nl 4610 2 E1A #5178
AFP BAPERY) NCIH460 1 Chang liver ZHfI R, A K
E) EIA FHACKS ).

A
= Hep(G2

== NCTHA60

B
= Hep(2
= NCTH460

Expression of luc (%)

Expression of EGFP(%)

]

1] == _
pAFPp-EGFPluc pAFPep-EGFPluc pAFPp-EGFPlue pAFPep-EGFPluc

&3 AFPp.AFPep #3F CMV BEFRIE M

Fig.3 Relative activities of AFPp and AFPep to CMV promoter

A: Relative activity of AFPp and AFPep to CMV detected by
expression of EGFP; B: Relative activity of AFPp and AFPep to
CMYV detected by the expression of luciferase

bp M

300

800

4 EZMRRE Ad. AFPep-E1A/CMV-TK #) PCR £7E
Fig.4 Identification of recombinant adenovirus
Ad. AFPep-E1A/CMV-TK by PCR
1: AFP promoter; 2:AFP enhancer; 3:TK gene; M:100 bp marker

1 2 3 4

B 5 Western blotting #&ll7% & B L[5 40 A8 E1A BIRIEER
Fig.5 EI1A expression after transfection as detected
by Western blotting
1: HepG2 cells; 2: Chang liver cells;
3: Hep3B cells; 4: NCIH460 cells

2.6 ARREmiLF dI309 #= Ad. AFPep-EIA/CMV-TK
a5 09 S e A

dI1309 F1 Ad. AFPep-EIA/CMV-TK 43 51 Jgk %
HepG2, HEFHSCHAGM L PRU, 25 8535110 3 x
10° pfu/ml 4 x 10° pfu/ml ; Y Hep3B J5 435l 4 2 x
107pfu/ml 3x10° pfu/ml;fﬁggé Chang liver J5 43R
5 x10°pfu/ml 5 x 10° pfu/ml; JE&4e NCIH460 J&5 53
59 x10° pfu/ml .1 x 104pfu/rnlO

Ad. AFPep-EIA/CMV-TK 7E AFP BH: 40 it o 1)

S e TS d1309 (152 il e 7 AH b JC Wt 22 (/)
F 10 £ ), MAE AFP BM:40 A b d1309 19 & il BE
K212 Ad. AFPep-EIA/CMV-TK % il G J1 /9 1 000
5 &6 )

AL Ad. AFPep-EIA/CMV-TK 7£ HepG2 .Hep3B
4 JfL 19 52 e 0 B R & T #E Chang liver Fil
NCIH460 4 iy 52 Hil g J1( P <0.01 ).

=) 10001

o

o=

e _é: m Chang liver
; = . NCTHEAs0
EL 100 i
2% I HepG2
i é = Hep3iB
{=R< N

<

53

=c 1oy

o=

o

Ad.AFPep-E1A-TK

E 6 Ad.AFPep-EIA/CMV-TK 5 dI309
EEMAREPEHIEENRIILER
Fig.6 Comparison of replication abilities between
Ad. AFPep-EIA/CMV-TK and dI309 in different cells

2.7 ELRIR AR R G TR BTG e 6Y 9% K AR
AFP [P 1983 40 it HepG2 . Hep3B #% Ad. AF-
Pep-EIA/CMV-TK 5 8 /2 94 J5 , AT UL B 2 04 240 i s
A TR B2 il B T AR B Ad. GFP B S , oK L4
ML AE . AFP B 9 b 988 28 il NCIH460 LA K E &
JF40 il Chang liver #% Ad. AFPep-EIA/CMV-TK
Ad. GFP B 5 ¥ A A 2 B i A2 ( &1 7 ). BEH
Ad. AFPep-EIA/CMV-TK Xt AFP FHM: -9 40 il A 1k
PEPEVRVER]

2.8 FHAMIBFIEAFH GCV *TATFIE a0 i b F 45
Y& R

HepG2 4 i3 J& 4% Ad. GFP. Ad. AFPep-EIA/
CMV-TK ,Ad. AFPep-EIA/CMV-TK + GCV J& , 171
FOH (99, 11 £5.94 )% (25.56 +1.23 )% .
(10.35 + 1. 07 )% ; Hep3B 4l it 77 1% R 43 51
(97.29 £5.32 )% .(24.54 £7.30 )% .( 15.49 +
5.80 )% ;Chang liver 4Hi il £7 1% 2 43 il 4 ( 99. 38 =+
6.97 )% ( 81.43 +3.27 )% .(73.55 +4.36 )% ;
NCIH460 4 it 77 1 2 53 5~ ( 96. 74 £5. 86 )% .
(90.93 £3.73 )% (74.54 +9.89 )% ( K18 ),

5JIEH X B2 B AH L, B Ad. AFPep-E1A/
CMV-TK FH-hnfi245 GCV J& , AFP FH:4HE HepG2 LA
K Hep3B A=K B 3z 23| ( P <0.01 ), 1l AFP
FA: ) NCIH460 2 Chang liver 4l A= K52 M AN K,
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Hep3B HepG2

B7 EARFSBEFEARMBMAENFBERR x40 )
Fig.7 Cytopathic effects of different tumor cells after infected with adenoviruses( x40 )
1:Control; 2 :Infected by Ad. GFP; 3 :Infected by Ad. AFPep-E1A/CMV-TK

- 118 -
NCIH460 Chang liver
1
2
3
B AJ-GFP
B Ad-AFPep-E1TA/CMV-TK
[ Ad-AFPep-EIA/CMV-TK+GCY
100 | |
— 80
&
T 60
=
5
2 40
[7] *%
U -
20 T

Hep3B  Chang liver  NCIH460

HepG2

B8 CCK-8 KillpEAmRLAEARRERNGFER
Fig.8 Survival rates of different infected tumor
cells as measured by CCK-8
** P <0.01 vs Ad-GFP infected cells

3 3t it

s 2542 E Wi AR ik AR T ISR N e 2 1
— o B A A, v SR A2 i B B RS B2( CRAD ) 1]
DA e R b 7 s 200 it 52 i i) Yz R . AR SE
YO 9 e S MR 3 F NS 5% 7 ( AFPp A1 AFPe )
BT M E1A Z 00, 38 o 9845 R 7 500 25
E1A (93835 S B0 8 1Y 2 M . Western
blotting DL K B3 5H SC KAIESE  ZIR RETE AFP BHPE

F14) e 4 e R AT A R A A T AFP B4 4 i
RS2 il s /0 4

HE I 2 1 B PR A A R TR S 1 . AAE
SEAEI AR 12 300 bp 2.0 8 3 F R LUR 3
UL Mohr 25 I ok A HSV-TK LK
14 390 SR R AR AR [ VSR T AFP PHE IR, B
TSR, B g E AN IR
K300 bp #2005 8 FiGHEA IR, A BERLF Ak 51
s iR R PR . AR 205 E AR R G 5E
RIETR IS BT BT Kanai 2506 AFP JE
PRI S 2RI 5 - £ 32, D42 1 3% R R i I
B CD )Fek , (il CD HE DN 7E AT 9 21 SURE Sk R sk
ik, BUS TR BIRTTRCR . (B, 2K AFP 3
SRFFSIR 2 kb, TR SRR NAR, K
) AFP 3458 117 51K BRI 7 JE B A B, 5%
JR A ARSI R T T B A0 3 4
TG, ORFE MR 2 4.2 1 /I8 i BE =X 18 4 e 14
R IIR T ELIA BRIK, ARSLIRIERT 300 bp
W =) 0] o Y 4 N 2y | =R el S (SRS )
PN X 800 bp 34 5 -, 38 axf A ) 41 4 JE D
EGFP #1 Luciferase A% E AFPp Fl AFPep 7%
PEARE S, IR IR A 52 56 v 3 BU /N R B
TGl AFPep RERSAT IR 21 T i E1A JEI [R] i X
T T o BERRAtE , 1 EL R R 2 3 A Z 034
TR AR T s ]
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HY T IR A 52 2P B — i T I AR E I 2 3
R, A B2 456 55 AMAIR YT R, T ik ]
P e AR B AT TRICR , D 1 i 4
LAk BRI RN 23K . CRAds 5 2EPIIRYT
s &, B RS Y7317 AT DL 4 Ak 1)k
ANEOR . BETXAH, AL A A EH HSV-
TK #2358 T-J5 ol R4 0 52 ) L
o BE AR A H R B et S S KR YT
ORI ] P . A1, 7E 96 # Ad. AFPep-E1A/CMV-TK
SEHIE R 6T R TK Y $5 D1 BOR 36 3k Bt K
HE I, A8 AV R o 25 1 R0, il A2 B e b
PERA AFP FHME @ A0 7 22, B 4 & T
BITIIRCE

b ARHESE B G T U Y AFP B 5
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