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Selective Replication in vifro and mIFN-vy Expression of a Tumor-Specific Rep-
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na; 4. Department of Hematology ,General Hospital of Lanzhou Military Area, Lanzhou 730050, China )

[ Abstract | Objectives: To construct the replication-competent adenovirus CNHK200--mIFN-y and the replication-defi-
cient adenovirus AdEasy-mIFN-vy, and to compare their expression of mIFN-y and the replicative activities of CNHK200-
mIFN-y,0ONYX-015 and wide-type adenovirus ( Ad5 ) in normal and cancer cells. Their antitumor activities were also ob-
served. Methods: The replicative activities of viruses in cells were measured by viral replication assay; The replication of
CNHK200-mIFN-v in Hep3B cells was observed under the electron microscopy; The expression of mIFN-v in cancer cells
was detected by ELISA. CPE assay was used to detect viral antitumor activity. Results: Both CNHK200-mIFN-y and ON-
YX-015 replicated only in cancer cells, and CNHK200-mIFN-v replicated more potential than ONYX-015; The infection
of CNHK200-mIFN-vy led to an obvious expression of mIFN-vy, whereas the expression of mIFN-y mediated by AdEasy-
mIFN-y could not be detected at all. CNHK200-mIFN-y and ONYX-015 could kill cancer cells but spare normal cells.
Conclusions: The insertion of mIFN-y causes no alterations on the tumor-specific replication of the original virus.
CNHK200-mIFN-vy can selectively replicate and effectively express mIFN-y in tumor cells, and specifically kill cancer
cells, suggesting a splendid future as a new anticancer agent.
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IR —Fh e B S ST 25 A A 5-FU BE A
NFHIRYT 30 BIMETR ISk i 3, Hob 8 Bl 228
i, 10 IR i N2 L B AR 639% L fH
J ONYX-015 B i A A BCR IR T 10% 0 R T 42
o YGRS T B R YT AL, FRATT S =M T ONYX-
015 FIZEEKEE CNHK200, & HAG #5447 4N E 3 R /9 g
3, T LA 4% R g i R4 A e 25 2 R L rh T, 0
SRR FE TR TR . ASBIF SR ELBT bR FH A0 7N R
v TR HEF( mIFN-y )ffi A CNHK200 H7, 3 S #: 1Y
BEBERE ST AT A1 IR 3 PR 2 8 R % 405 R0 4 T
F5% CNHK200-mIFN-y 454 , b e 245 1% 9 2 1
T RIG ST FE UK

1 HE5HE

L1 MRRIE

pShuttle ik .pAdEasy'" -1 JFiki . K%+ H BJ5183
9 H COLON CANCER Al pBlue-mIFN-y JiikiHi |
TS R R R R AT e . BRI EE R pCAL3
NG 293 241 ik 5 J%E K Microbix Biosystems
N, FREENYIEE EcoR 1, BamH 1, Bgl 11, Hind I,
Pme I, Pac [#1 Lipofect Amine i3 &0 H GIBCO BRL
NHl. NIE# BT 40 M bk 102 A IE % Bl £F 4 40 i Bk
MRC-5 A TF98 40 bk Hep3 B . A i 9 40 i Bk PANC-
1 AR AR A375 A 40 i bk AS49 A HL
JiR g 40 Lk MBD-231 11 I 5 [& ATCC 237, A B4
bk SGC-7901 K 5 T rh BBt I i 40 i fir . DMEM .
RPMI-1640 15 3% 3 i 4~ 1fiL %5 W H GIBCO BRL /A A
ONYX-015 HH 3& [ M K4~ Berk AJ 245220
1.2 gla &

WG mIFN-y (94 %07 50 A5 3 R, Sk A
PCGENE # 4 ¥f f§ PCRPLAN £ )%, 43 %1 % 3t 4 %
mIFN-y 5 E) 51 #( M1, P1 ) FEF A= 8 555 25 45 45 1
CNHK200 & #8 &6 43 &t 25 (19 E1 X 3 ) PCR 5| ¥
( VI001, VT002 ):

mIFN—y 9 51 4. E 351 % ( M1 ): 5'-ATGGCT-
GTTTCTGGCTGTTACTGCC-3", F i 51 # ( P1 ). 5'-
TTTCCGCTTCCTGAGGCTGGATTCC-3'

P EL X519 B354 VToOL ):5'-CTGGC-
CAATACCAACCTTA-3", TS #( VI002 ): 5'-ATAT-
GAGCTCACAATGCTTC-3,

1.3 345 IR 7 CNHK200-mIFN-y F13 5 e e 5
%8 AdEasy-mIFN-y ) A2 il £

A YIEE BamH T #1 EcoR T ¥ E1B 55 kD it
e BRI B AR pCA13 7E 764 bp Fl 1 241 bp HhHIJF,
SRJGHIL 6 460 bp DNA R Bt f bik i Bt 5ok I8 F

pBlue-mIFN-y Jii 47 BamH [ /EcoR I B [E1Y& A9 466 bp
mIFN-y 3 K 3% #, iy 4 4 pCA13-mIFN-y. ¥ & A
mIFN-y & [ ) pCA13-mIFN-y | Bgl 11 #1751, 1]
1046 bp B, iz Bt & A CMV JA 3 F + mIFN-y
FE A + SV40 polyA MERFS., ¥iz Bl A pXC-
deE1b #ARH Bel 11145, i PCR %E 52 mIFN-y A9 17
TEC PCR §7 487575 0 94°C 5 min 281 ,94°C 40 s,50°C
30 5,72°C 90 s 3 30 fE#,72°C 10 min ). F|H Lipo-
fectAmine iRX 77 &, ¥ ki pXC-deE1b-mIFN-y 5 5 g
W a4 PR pBGHE3 R 5% 4 28 293 4 itk , 285 3
YR S BEAli AL, PCR %58 TER IR # P IE Bl A T
mIFN-y JE R R W7, HLBAT B A 0 35 A2 7F L 1 1% B
B 4% N CNHK200-mIFN-v .

ik pCA13-mIFN-y F Bel TE§ V] 010 & 4 CMV
JAEN T + mIFN-y JEP + SV40 polyA JE(E 59 1 046
bp i B, 5 Bgl N Y5 /) pShuttle #8844 i 17 % #,
Hind MY &% PCR %5 28 3% #2 1E 1 5 i 24 4 pShuttle-
mIFN-y, $Z B 4 ¥ ] Pme 1461k, 5 50 ng 9
pAdEasy -1 DNA F:554L KB AT 7 BIS183( 40 wl), ¥
P4l LB/ Kan( 50 we/ml )IEFEM, 37°CH55% 24 h, #k
TERE K IERI Y BJAdEasy -1 B 10 wl 55 sz 25
A, F LML) pShuttle-mIFN-y 5 BJAsEasy -1 3t
Al PRICE R, BamH TGV M2 PCR %5 5E 1TE 9 J5 i 44
41 AdEasy-mIFN-y , BV HEAT mIFN-y 3 K 77 8y () Jof g 184
FEEREE TR 7 o K Pme [Z 1L 19 AdEasy-mIFN-y
JkriE i LipofectAmine % 4% %2 293 4 bk, HeE UL f5
9~ 14 d BT ZS B, 40k 3 YO R4S BE4lifb , $2 0
B9 7 DNA . FH 2 ZHR[R] 5 9% s 7 B 4 A4 T PCR
Y8, —dH 51 ML, PL) FH R A mIFN-y 35 H () 77
18, 53 —2H( VT001 , VT002 ) H o8 HF B B AR B i 25 19
FETE
1.4 HfpESR

SR PR B 8% 9% 1, AS49 i i 40 i Bk 75 HAMF-12
R b 7%, AT A0 AR 76 DMEM K5 75 W Hh 85 9% .
WA N 10% NBS . HH R HE&H R 4 100 pg/ml,
37°C ,5% CO, 5MF TR .
1.5 ik

5 x 10°/L S A 988 41 A 422 2 75 FL A, #54L 100
wl, 5% CO,BFFENIEE 24 b, 3 TC L BE 30, 20501
MOI =5 f ONYX-015, CNHK200-mIFN-y Fl AdS /&%t 2
h,7£0,6,12,24,48,96 h WSCAR S 3 Sk 1) 240 Jfa( AL 95
BEFNAEIGBELNAL ) B IR, S A2 VRl 3 K, 2.0 54
WA, 28 BEIE R TCIDS0 325 R 2514 1
1.6 BRI A

Hep3B 4l ifi 5% 5% 24 h, # I MOI = 1 it A CNHK
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200- mIFN-y J5 75 B Yt , 5 41 I 58 7= 24 90% I i 4 4
M, 4% I " 4°C A2 4 he 1% 8RARIFE E 2 h, TR
7K, Epon812 PR AR (L3 , B D) )& 50 nm, Ji R il
FFFEERR AT YL 5, Hitachi-600 25 5T Ha G5 k6 A

1.7 mIFN-y 3K 0 BHR fo g2 46 )

CNHK200-mIFN-y #1 AdEasy-mIFN-y fE H T
Hep3B F1 PANC-1 4fiJifd, Kz I [ 35 W H mIFN-y 3K 1)
500, 2R 5 x 10°/L 400 2 24 fLIR, 4L 100 pl, 24
h J5 4 MOL =0. 1 4351 A% # CNHK200-mIFN-y Fl
AdEasy-mIFN-y;2 h J5 4 2% I35 55 32 W, 43 A 7E 1,
3,7 d VAR BRI YL A A0 1% 5% IR, - 80°C VRl 3
UK, ELISA 77 A5 AN [ B 18] f) b 35 W mIFN-y ¥R FE .
I FH B2 0105 7 vk 7 7. ELISA A& mIFN-y 25 [ br o
MR Y B4R R0 05 5 B, Gl 3 05 O B O E B 45 R
mlIFN-y £ F A
1.8 CPE( cytopathic effect V3L

RO EAE KB 09 102, Hep3B, PANC-1 2 5 x
10°/L N FLATM B F6 4, AL 100 wl, G A [ MOI
(9% B ONYX-015 il CNHK200-mIFN-y,2 h J5#t 5%
MIE IR ARSI T 7 d, 15 KT S 5CE WL 40 L i
A5, 7 d JE , PBS 52450 Uk AR U RE 20 if R0 48 5% v, in
19% IS W[ 22 10 min, FIZS 20, 0058 i

2 & R

2.1 CNHK200-mIFN-y Fl AdEasy-mIFN-y ({45 f % 5

I R P ) R R A PCR AN, 4% SR 27 3E B
H45E B 96 7 CNHK200-mIFN-y 119 5 it [ 750 [ 955 25
AdEasy-mIFN-y #4822 & 1), W& 7E 293 41
REY BT, I AT B E , CNHK200-mIFN-

v TEE N 1.0 x 108pfu/m], AdEasy-mIFN-y WEN1.6
X 108pfu/m1O
2.2 JRTEEHE AL

TEIE F 40 i ¥k 102 A1 MRC-5 1, ONYX-015 Al
CNHK200-mIFN-y KR4 5, i 5 4 AL 5 AdS 7E 96
h B 3858 7 F A5 C K 24 )0 6 A 0w 40 i b, 4 45
Hep3B,PANC-1, A375, A549 , MBD-231, SGC-7901 , ON-
YX-015 Al CNHK200-mIFN-y " ¥ 45 B & 3% %, H
CNHK200-mIFN-y R FERE 1 LL ONYX-015 52( 4] 2B,
2C ). ONYX-015 5HFAEMIARGEE AdS A LE, 7645 Fh 20
L Hh 5 A T YA R[] K SF- (9 TR B Tl CNHK200-mIFN-
v (HEFEEE ) T FEAN W], 7F Hep3B itk h ¥ £ 4
Fr EFE. 5 d YR AN 96 h Y B T E 45 R EOR,
mIFN-y B4 AT A V8055 1T 38 5 1 99 5 1Y) 345 5 R
(K 2D).
2.3 BEHTHEER A

P MOI = 1 J&He CNHK200-mIFN-y 5 #% ) Hep3B
L, 375 559 F SRR A R SRR HE P 300 1 R R
JESE CNHK200-mIFN-y 5 8 1] AFE Hep3 B 41 it PN A3 2L
SCE 3 ),
2.4 mIFN-y 193k

Hep3B Fll PANC-1 4fi fifi 7 CNHK200-mIFN-y i 7
FIVE R $46E 7= 42 mIFN-y, H mIFN-y i %35 8 595%
BES BB VAR OCC 1B 5 )0 A IR T30 g 2 104 4 LU i
R JE ST B G 5, mIFN-y [ 3R 3K R 5 BRI R
A JE WS N ZE 42 R AE . T Hep3B H1 PANC-1
1t AdEasy-mIFN-y 5 #:/E 5 7 42 19 mIFN-y JL-F-A
REMNE . 45 FLULRH CNHK200-mIFN-y 7 i3 20 fifg v )
HABH AT DL 2 = mIFN-y 1335

B 1 AdEasy-mIFN-y £k RiEEHEE
Fig.1 Identification of the virus AdEasy-mIFN-y
A': Digestion identification of AdEasy-mIFN-vy vector. 1:\ DNA/EcoR I + Hind Il Marker; 2:AdEasy-mIFN-y/BamH | .
B: PCR identification with M1/P1 primers. 1: AdEasy-mIFN-vy; 2: Negative control; 3: pCA13-mIFN-vy as positive control;
4: N DNA/EcoR I + HindIll Marker. C: PCR identification with VT001/VT002 primers. 1: AdEasy-mIFN-v;
2: Negative control; 3: AdS as positive control; 4: X DNA/EcoR [ + HindIll Marker
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B2 mEEARMAMPREEERL
Fig. 2 Replication of viruses in various cells
A: 102 cells; B: Hep3B cells; C: PANC-1 cells; D: Replication of viruses at 96 h in various cells

E 3 HE#RN CNHK200-mIFN-y
fRETE AR Hep3B H 0145
Fig. 3 CNHK200-mIFN-vy replication in Hep3B cells

observed under electron microscopy

2.5 CPE 53

CPE BIV 20 Jfa 5 B8 07, 25 R 78 ONYX-015 &5
CNHK200-mIFN-y P 5 %) 1 5 40 j I 4% 45 1, 2
JEREAA 2 M R 5 B 9 40 L Hep3B N JBE AR i 40 i
PANC-1. 7E£5Fl MOI {E R}, Hep3B 2 5ET-. 5 ON-
YX-015 ik, CNHK200-mIFN-y % PANC-1 #4511
Bam( £ 1),

3.4 it

iR e S P 96 B 5 ) TR R A 1, R B E
TE PR AR P B T o X T Y F R A A T
o T LE K A0 R DY AN G, X E A R R H
LRI FIT 0F 1) 945 b M B B 25, PP 107 FH T PR A
TEE B B 5 A1 00 i DA 3 o T 1 K B Y
YU R B BAYUREHRE AT, iR R
SEFERRTE A PURY TR HATIX — AUk 2 22 iR [ PRt
FERFF A Z — 0l T IFN=y 0T LA i 2 Flik

AU AT A B YT R e
S TP FA A T HEAT mIFN -y &R 3 5 s 7

El4 CNHK200-mIFN-y 7+ 5#) mIFN-y &
7£ Hep3B #1 PANC-1 IR %
Fig. 4 mIFN-y expression in Hep3B and PANC-1
cells mediated by CNHK200-mIFN-vy

CNHK200-mIFN-y, 3 b8 1 H 5 E AP A 267 i ONYX-
015 LA J P A RUBRIG #E AdS 16 45 Foh S U4 41 i v i) 384
B 1. WK ONYX-015 Fll CNHK200-mIFN-y 7E £
ol S AR 240 e v 249 AT 14 5 (R AR E N T A L e O 3
B, TR A BRI R AdS JERY N IEH AL 96 h J5 G5
T ETA%, R mIFN-y (46 A A 5% CNHK200 78
i 96 A L v AR S P A YRR . SE R A5 SRR R,
CNHK200-mIFN-y 1) 3 58 & 71 9] 2. {L T ONYX-015,
PAFERFSE B E1B 55 kD 3 H 1) 25 bR vl 5 20 9548 58
JIRY T B AR S50 e 05 B A R R 75 AdS A EE , ON-
YX-015 7545 Fi 48 i v 384 58 71 56 A S 8] K- 1 T B
{H CNHK200-mIFN-vy ()3 58 B 11 F B 20 L A2/, 75
Hep3B Zi itk L 2w A7 B 7t HSA CNHK200-mIFN-
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v 3G FE A FH SR T ONYX-015 RYBLIE] i 75 iff — 25 k5%
{EAR AR mIFN-y f4 47 A AT 1) 55 5 25 75 g 20 M

(38 5E BE

R 1 FAE X ) 48 B B9 28 R R 18 S AL

Tab.1 Cytopathic effect on various cells of viruses

MOI
100 10 1 0.1 0.01 0
ONYX-015 Lo2 - - - - _ -
Hep3B tH H H H Ht -
PANC-1 Ht + + + + - _
CNHK200-mIFN-vy Lo2 - - - - - —
Hep3B Ht Ht Ht Ht Ht -
PANC-1 H Ht Ht + - -

Ht: Cell death completely; +4: Cell death mostly; + : Cell death partially; —: No cell death

T UESE CNHK200-mIFN -y 75 2 4H o A 4 7 2
ABAS ML mIFN-y JEPH 19 3Rk FRATTRIN 1 1 5 i

R AdEasy-mIFN-y 53458 A% 5 CNHK200-mIFN-
y A3 B e i A0 IS mIFN-y A9 3k, 45 3R BoR
AdEasy-mIFN-y B REYL JL-F A5 mIFN-y 135, 1
CNHK200-mIFN-y 9 % B S {2 1 T mIFN-y 9323k, H
mIFN-y f3% 35 i 5 CNHK200-mIFN-vy 5 2 3 5 fig
YRR . F W] CNHK200-mIFN-y J5 75 (9 19 58 0] LA i
ZHEE mIFN-y 7EFE 4 TP A ik, B2, 8% mIFN-y
A IR R S R S BE BE CNHK200 Hf AN AAT B
o B 11 IR 164 ZELRR R RN B BE 7 T EL AT DA K-
K mIFN-y .

ONYX-015 ALY CNHK200 ##4HF mIFN-y % [H
J5 PR I RO B A RIS ONYX-015 —
B, B0 5 A998 B SR 40 1E 40, 7843 TE K mIFN-
v ZERA ONYX-015 28 Y 2 i A A AT B G
i R S e A R AIE T ELR KR i T L ), X
il AR AT BE & CNHK200-mIFN-y 1 mIFN-y 2 35 Y
454 XK CNHK200-mIFN-y #5855 4 1 T R 6T
PRI RS g A A S i R A R PR R T S AL T
A IR .
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