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Inhibitory effect of mutant cytosine deaminase D3I4A against human colon
cancer cells

SUN Mao-cai, HUANG Yi-ming, ZHU Zheng-cai, WANG Jian-ping, SHEN Li-zong*, WU Wen-xi ( 1. Department of
General Surgery, First Affiliated Hospital of Nanjing Medical University, Nanjing 210029, Jiangsu, China )

[ Abstract ] Objective:To construct a mutant D314A of Escherichia coli cytosine deaminase ( EC-CD, substitution of an
alanine ( A ) for the aspartic acid ( D ) at position 314 of cytosine deaminase ) and investigate its antitumor effect.

wt

Methods: Eukaryotic expression plasmid containing EC-CD gene ( pcDNA3. 1-CD™ ) was constructed, and the mutant
pcDNA3. 1-CD™'™*" plasmid, with aspartic acid ( D) at position 314 of EC-CD gene substituted by alanine ( A ) ( EC-
CD™*" ), was established by site-directed mutation. EC-CD" and EC-CD""" were transfected into human colon cancer
cell line LoVo via Lipofectamine'™ 2000, and positive LoVo-CD" and LoVo-CD""" cells stably expressing corresponding
genes were selected by G418. The cytotoxicity and bystander effects of EC-CD and EC-CD™"* genes on LoVo cells were e-
valuated by MTT assay. Results: The mutant D3/4A was confirmed by sequence analysis. EC-CD and EC-CD""** mRNA
were expressed after transfected into LoVo cells. The ICy, of Lovo-CD™"** cells was ( 85.13 £0.60 ) mmol/L, which was
significantly lower than that of LoVo-CD™ cells ([ 689.76 +0.45 ] wmol/L, P =0.000). Bystander effect assay showed
that, when at the ratio of 30% , the survival rates of LoVo-CD" cells and Lovo-CD""** cells were ( 48.5 +0.49 )% and
(17.3£0.40)% ( P=0.000 ), respectively. Conclusion: Mutatant EC-CD gene ( EC-CD™"" ) has a significantly in-
creased antitumor effect on LoVo cells compared with wild type EG-CD gene, and it may become a new candidate gene for
tumor gene therapy.
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RAK D314A ( LoVo-CD™ '™ Y4 il 1 x 10*/fL
AP E] 96 FLIGEFRAMR Y, 1555 24 h 5 I 5-FU,5-FU
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WAL G PE . FF LoVo-CD™ . LoVo-CD™"* 41 fitg 43 1l
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Fig.1 Identification of pcDNA3. 1-CD"* and
pcDNA3. 1-CD™"“* by restriction endonuclease

M: Marker V[; 1: pcDNA3.1-CD™; 2: pcDNA3. 1-CD"
digested with Hind Il and Kpn I ; 3: pcDNA3. 1-CD™'"**
digested with Hind Il and Kpn |

. |
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Fig.2 Sequence analysis of pcDNA3.1-CD™
and pcDNA3. 1-CD>"*

2.2 LoVo-CD™ %5 LoVo-CD™** & EC-CD mRNA # %k
N RT-PCR & il LoVo-CD™ 40 ig 5 LoVo-
CD"™ 4k EC-CD [ mRNA Fik, &5 51 n1& 3
178, LoVo-CD" 4 il 5 LoVo-CD™" 4l i 3545 EC-
CD FEHFKIK
2.3 HEERFAEAKE LoVo tafist 5-FU ey 4Bk
SEIGEE AN E 4 FFR, LoVo 418 LoVo-CD™ 4
5 LoVo-CD™"™ 41 fifs = # Xt 5-FU A9 SIS AH AL,
ICo, 533 A 15.70 £1.13 ) (18.96 1. 12 ).(17. 18
+1.13 )pmol/L, #E 78 EC-CD™ 8, EC-CD™** £:[H %
WA 0 LoVo 40 0 X} 5-FU AU ME( P =
0. 886 ).

3 LoVo-CD™5 LoVo-CD™"* 1A
f EC-CD mRNA HIRiE
Fig3 EC-CD mRNA expression in LoVo-CD™
and LoVo-CD""* cells
M: Marker VI; 1: LoVo-CD" cells; 2: LoVo-CD™** cells;
3: pcDNA3. 1- CD" as positive control; 4: LoVo cells;

5: pBluscript as negative control
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Fig.4 Sensitivity of transfected-LoVo cells to 5-FU
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Fig.5 Direct cytotoxicity effect of 5-FC on transfected-LoVo cells
"P<0.05, ""P<0.01 vs LoVo cells;
2P <0.05, “2P <0.01 vs LoVo-CD" cells
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Fig. 6 Bystander effect of EC-CD gene-transfected LoVo cells
"P<0.05, ""P<0.01 vs LoVo-CD™
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