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A Conditionally Replicating Adenovirus CNHKS00 for the Treatment of Breast
Cancer

LI Yue-min', SONG San-tai' , JIANG Ze-feil , XU ]ian—mingl , ZHANG Qi2 , LI Ming—yingl , QIAN Yan-zhen’ ,
CUI Zhen-fu’ , QIAN Qi-jun’( 1. Department of Breast Cancer, 307 Hospital , Beijing 100039, China; 2. Viral
and Gene Therapy Center, Eastern Hepatobiliary Surgery Institute, Second Military Medicine University, Shang-
hai 200438, China; 3. Shanghai Sino-Gene Biotechnology Company, Shanghai 201203, China )

[ Abstract ] Objective: To evaluate the selectively oncolytic effect of conditionally replicating adenovirus CNHK500 in
breast cancer. Methods: We used virus proliferation assay cell viability assay to evaluate the proliferation and cytolysis se-
lectivity of CNHK500. And we used Western-blot to confirm the expression of adenovirus CNHK500 E1A and EIB in
cancer and normal cells. Results: The CNHK500 virus proliferation ability in breast cancer cell lines is similar to that of
wtAdS, better than that of ONYX-015 virus. However, CNHK500 virus replicate 1000-fold less than that of wtAdS in nor-
mal fibroblast cell lines. CNHKS500 can effectively kill breast cancer cell, while it shows attenuated cytolysis in normal fi-
broblast cells, with about 100-fold less than that of wtAd5. CNHKS500 E1A is expressed in telomerase-positive breast
cancer cells but not in telomerase-negative normal fibroblast cells. E1B protein can be detected under hypoxia condition
but not in normoxia conditions. Intravenous injections of CNHK500, yielded significant tumor growth delay in the telomer-
ase-positive breast cancer xenografts though the MCF-7 represent a very fast growing tumor cell line. Antitumor efficacy of
replication-competent adenovirus CNHKS500 in vivo was associated with increased dosage of CNHK500. Conclusions: The
results prove that CNHKS500 has highly proliferation selectivity and potent cytolysis effect on breast cancer.

[ Key words ] replicative adenovirus; breast cancer; gene therapy; telomerase; HRE
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FRREFE 24 h( IEF BUEF 2 20 M W0 75 35 95 48 h, RRIE i
Fle B0 5 AR B ), FRAERLG BEJS L DL MOL =5 pfu/
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1.6 Western blot &Ml %2 E1A 1 E1B fy3R ik

X B K 30040 B Rl 6 FLAR,S x 10°/4L, F ML
ZAFFREFE 24 h, DL MOI A 1 in A CNHKS00 #5 B , J&
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1 #%3 wtAdS,ONYX-015, CNHKS00 #EE%
B £ 420 B O 18 5 1 B B B 1B R 1k i 2%
Fig.1 wtAdS, ONYX-015 and CNHKS00 proliferation
multiplicity in normal fibroblast cells
A: MRC-5; B: BJ
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VO TR L MR A0 B B AT A 20 38 R A I #) E1A
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(14 L i 200 JEL R v mT ARSI CNHKS00 E1B 28 132
K IEH A AT WJE ; Joie A B PR B 45 PRl I &

AR IR wiAdS #0930 IR 40 M Bk b 25 0T UK
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IR AR R IR IR B S . 56 2 R IR T AL
R BN T3 B P <0.05 ), W58 s, 9 55 7
HSIRYT AR BE A DG . R, IR YT AR
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10”pfu ZHA1 1 x 10°pfu ZH( P <0.05 ). 5 x 10°pfu 4157
MBELT 1 x10°pflu (P <0.05 ) K 6). 1x10"
pfu x5 WINLZT EHAG T 3/10 HERREEE(C SD, sta-
ble disease ); 5 x 10 pfu 2145 1/10 SD;1 x 10°pfu 075
S 5 XoF T e ) S 398 4K Tk SO 2 0 4 S, e
FRUA S K F 38 97 AL Mg AR R, 7E DR 1 8 J B[]
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Fig.2 wtAd5, ONYX-015 and CNHK500 proliferation
multiplicity in breast cancer cells
A: SK-BR-3; B:MCF-7
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MR L R PR AR AE o BT 5 AL S e R A
JH )38 1 PP K, R it o 3 7% SR telomer-
ase reverse transcriptase, hTERT VRN B 3h T8 3h ELA,
AL ) oA P LA ) e L, T X s A I IS e ) 1
FESAEAE T, X 0] e — T A BTG A SR B
TERMG o IR ZH 2N R a2 A A0 A A A S A

E 3 CNHK500 fFEAR[E MOIERT
MCF-7, SK-BR-3 #l BJ 0B 77 fh £k
Fig.3 Cell survival curve after exposure
in various MOIs of CNHK500

4 Western blot #ill CNK500 #1 wtAd5 E1A ByFRix
Fig.4 Detection of virus EIA expression in breast
cancer cells and fibroblast cells
1: SK-BR-3 ( wtAd5 ); 2:SK-BR-3( CNHK500 );

3: MCF-7( CNHK500 ); 4: MCF-7 ( CNHK500 );

5: BJ( CNHKS500 ); 6: 293 ( Adenovirus El tranfected cell )

B 5 Western blot #ill CNHKS500 E1B B3R i%
Fig.5 Detection of CNHKS500 E1B expression
in normoxia and hypoxia conditions
1: SK-BR-3( CNHK500, hypoxia ); 2: SK-BR-3
( CNHK500, normoxia ); 3: SK-BR-3( wtAdS, hypoxia );
4. SK-BR-3( wtAd5, normoxia ); 5: 293 ( Adenovirus E1
tranfected cell )
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FIK, e B N B BRSSO TE R hypoxia re-
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WEE RS 1000 A5 75 47, A LA A 5 5 R 3 1 iR I
3k, TE IE B A0 M PN A 0 Bk s L,
hTERT J3 2 FF1 HRE J3 507 %08 445 14 i 98 484 52 0 75
AT AE ST T 2 R 5 S P B R S T RE )

6 CNHKS500 Hi#R R FLAREREEER
Fig. 6 Antitumor efficacy of CNHKS00 in nude
mice breast cancer xenografts
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