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Inhibition of fat-1 Gene on Proliferation of Breast Cancer Cells

LI Xin, WANG Xiu-li, TIAN Run-hua, LIU Ying, HOU Lin, GENG Fang-song, GE Yin-lin ( Department of
Biochemistry and Molecular Biology, College of Medicine, University of Qingdao, Qingdao 266021, China )

[ Abstract ] Objective: To transfer the gene of n-3 fatty acid desaturase fat-1 into human breast cancer cell QMR2 by
adenovirus vector and study the effect of the gene on proliferation of QMR2 cells. Methods: The gene fat-1 was cloned in-
to the shuttle vector of adenovirus, and homologously recombined with an adenoviral backbone vector ( pAdEasy 1) to gen-
erate the recombinant adenovirus Ad. GFP. fatl ; the virus was packaged in 293 cells, inoculated on the breast cancer cells
QMR2; total RNA of the cells was hybridized with antisense RNA of fat-1 mRNA by Northern to analyze the expression of
fat-1; the effect of fat-1 on the proliferation of QMR2 cells was analyzed by Flow Cytometry; the content of n-6 PUFAs/n-
3 PUFAs was analyzed by Gas Chromatography. Results: The high titer recombinant virus was got through DNA recombi-
nant; the fat-1 mRNA appeared in breast cancer cell QMR2 after virus Ad. GFP. fatl infected the cells for 2 days; com-
pared with the control cells ( Ad. GFP ), proliferation of QMR2 cells was inhibited by the gene fat-1, decreased by 31%
( P <0.05); moreover, fat-1 gene decreased content of n-6 PUFAs/n-3 PUFAs. Conclusion: The gene fat — 1 was heter-
ologously expressed in human breast cancer cell QMR2 via adenovirus, and the expression produced an inhibitory effect on
proliferation of the cells.

[ Key words ] polyunsaturated fatty acids; breast cancer; gene therapy
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Fig. 1 Structural conceptual diagram of plasmid Ad. GFP. fat-1

2 R GFP W AIRERERL
Fig.2 Expression of GFP in two groups of human
breast cancer cells QMR2
A Infected by Ad. GFP ( control ); B: Infected by Ad. GFP. fatl
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fat-1 3 A (19 D) B J2& 7 4 n-6 PUFAs 554kl n-3
PUFAs. FIL, & A 7L AR Bk QMR2 41 g B i n-6
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S MR HT n-6 PUFAs/n-3 PUFAs 19 & &, 4 3
WRIE TS 00T . G5 R R, 5 R I (0 TE 5
ANFUIRIEE R QMR2 40U AH L, Ad. GFP. fat-1 B4 (1 2
fiirh n-6 PUFAs & it F# MK, n-3 PUFAs & & &, 1
Ad. GFP JE&Ye iy %t R 40 i ' n-6 PUFAs/n-3 PUFAs &
WA 1) X UL, far-1 5 e 2L IR i
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ABFFEUEI T fat-1 3 [N AE7E A A0 4 A 3% 3%
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3 Ad.GFP B 315 )F1 Ad. GFP. fat-1 BEH)
SRR 2R ARk QMR2 fat-1 mRNA &) Northern 44
Fig.3 Northern analysis of fat-1 mRNA in QMR2 cells
infected with Ad. GFP ( control ) and with Ad. GFP. fat-1.
1: Control cell infected by Ad. GFP;

2: Cell infected with Ad. GFP. fat-1

4 ik fat-1 EEHMMEEASRA
B T 4R R 53 A
Fig. 4 Analysis of flow cytometry
A: Cells infected by Ad. GFP, most cells were alive,
M1 =6513; B: Cells infected by Ad. GFP. fatl,
alive cells notably decreased, M1 =4519
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Tab. 1 Content of each n-6/n-3 PUFAs in total lipid of
control cells and QMR2 cells expressing fat-1 gene

Mol % of total

Normal Control  fat-1
fatty acids

n-6 Polyunsaturates
18:2n-6 3.08" 3.13* 1.51°
20: 2n-6 0.26° 0.23* 0.22°
20:3n-6 0.30° 0.34* 0.16"
20:4n-6 6.25° 6.30* 2.26"
22:4n-6 0.55° 0.53* 0.33"
22:5n6 0.29° 0.27* 0.11°
Total 10.73* 10.80* 4.59"

n-3 Polyunsaturates
18:3n-3 0.0° 0.0* 1.00"
20:4n-3 0.0° 0.0° 0.10"
20:5n-3 0.0* 0.0° 2.87"
22:5n-3 0.35° 0.33* 1.47°
22:6n-3 0.59* 0.60* 0.73"
Total 0.94° 0.93* 6.17"
n-6/n-3 Ratio 11.41° 11.61* 0.74"

The data in the table is the average value of 3 experiment data.
Each fatty acid with same letter, there is no significant difference
between the data of control cells and QMR2 cells expressing
fat-1 gene, different letter, significant difference ( P <0.01 )
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