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INTRODUCTION 

Oil seed rape (Brassiea napus) is the most productive oil seed crop grown in 
temperate climates . Regarding the oil quality of rapeseed, improvement has 
been achieved in the last years. However, the nutritional quality and uses can 
still be improved by increasing the levels of the oleic acid IC18:11 and decreasing 
the levels of dietary essential a-linolenic acid IC18:3) for industrial applications 
and human consumption. High concentrations of this latter fatty aCid promote 
oxidation process which negatively aHect the shelf life of oil. Improvement of 
the C18 fatty acid composition was achieved in the past by inducing high 
linoleic/Iowa-linolenic acid genotypes via chemical mutagenesis and selection. 
At present, the isolation of genes involved in lipid metabolism and the 
development of molecular teChniques offer new possibilities to obtain transgenic 
plants in which target desaturases genes are overexpressed or suppressed. One 
possible biotechnological approach is based on seed-specific expression of anti
sense mRNA. In the developing embryo, oleic acid desaturation and the a
linolenic acid synthesis are mainly controlled by the microsomal 612 and 615 
desaturases, respectively. Our objectives were to inhibit the expression of these 
genes via anti-sense RNA to specifically modify the levels of oleic and a
linolenic in rapeseed oil. 

MATERIAL AND METHODS 

Sense and anti-sense constructs were made by cloning the 612/615 
desaturase cDNAs of Arabidopsis thaliana and rapeseed, respectively in an expression 
vector under the control of a seed-specific promoter of Arabidopsis. 

All constructs were transferred into a binary li vector. The resulting binary 
vectors contain between T-DNA borders the D12/D15 desaturase cDNAs (in 
both orientations) and the bar gene which confers resistance to herbicide Basta. 
All constructs were first cloned in E.coli, then introduced into Agrobacterium 
tumefaciens and used to transform rapeseed plants , 8 , napus cv. Brutor was 
transformed via Agrobacterium by the co-transformation method using a w ild 
type of A.rhizogenes and a disarmed A. tumefaciens carrying a plasmid with the 
marker gene and the desaturase genes in both orientations . Inoculation was 
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plllfnlllHlcJ with a one to one mixture of A. rh;zogenes and A. cumefac;ens on 
Illu uppor wounded surface of the stem sections . Transformed plants were 
manually self-pollinated and crossed to Brutor plants Iwild typel in greenhouse. 
Resulting seeds were harvested at maturity and subjected to analysis of total 
fatty acid composition in order to select rapeseed lines which contains high 
levels of 18:1 and reduced levels of 18:2 and 18:3 acids. 

RESULTS AND DISCUSSION 

Fatty acid analysis of mature self-pollinated seeds of rapeseed transformed 
with 612 desaturase gene in sense orientation was characterized by elevated 
levels of 18:2 and reduced levels of 18:1 ITable 11. Transformants 6.1. 6.5, and 
6.9 gave the highest percentages of 18:2. Oleic desaturation ratios were also 
substantially reduced . Analysis of 612 antisense seeds gave levels of 18:1 
slightly increased with respect to control plants . The most interesting plants 
were 7.1 and 7.4. The increased accumulation of 18: 1 content was accompanied 
by decreased levels of 18:2. ODR were substantially increased when compared 
with control plants. Seeds of plants transformed with the 615 de sa tu rase sense 
exhibited higher levels of 18:3 and lower values of 18:2 compared to control 
plants. Plants 8.9 and 8.20 produced the highest level of 18.3 and their linolenic 
desaturation ratios were substantially lower relative to controls. Transformed 
plants with the antisense 615 gene construct were deficient in the desaturation 
of 18:2 acid and we observed a decrease of 18:3 acid contents. We identified 
one plant. 9.2 with a greater reduction in 18:3 acid content in selflng and 
crosses to 8rutor Ita 6% approximately vS.l0% in control plantsl. The linolenic 
desaturatlon ratios were also substantially reduced respect to control plant. Rapeseed 
oil composition can be altered by using overexpresslon and antlsense strategies. 
The eHicacy of gene inhibition by antisense RNA is variable. Numerous transgenlc 
plants must be obtained in order to find lines with desirable levels of these 
fatty acids. 

Tabl e 1. FattyacldcompoSlUcn (%)01 C1S.1. C1S:2, andC18:2, and de sa tu rati on rabsol IpctflOm 
seeds f IOm Il3osiormed plantsof each cons" l.Ct and cant 101 plants 

Rant Orbn 18: 1 18 :2 18:3 2/1 2/3 ODR LDR 
ConllOl : 50 2. 1 57 .2 21 .8 9.9 0.33 2. aJ 35 .66 31.23 
812 sense: 50 6. 1 48.4 30.4 10.8 0.63 2.81 45 .98 26.21 

506.5 50.7 29.4 8.0 0.58 3.68 42.45 21 .39 
506.9 47 .3 28 .1 12.4 0.$ 2.27 46 .13 30 .62 

~ 12 antisens 50 7.4 64 .2 17 .8 7.6 0.28 2.34 28 .35 29 .92 
8x7 I 63 .3 18.3 8.6 0.29 2. 13 29 .82 31 .97 

815 sense 5oB9 56 .3 17.7 14 .8 0.31 l.aJ 36 .60 4540 
50BaJ 53 .3 21.1 13.9 0.40 1.52 39 .64 39.71 
8. aJx8 51.2 22.6 14 .8 0.44 1.53 42 .2 1 39.57 

815 ant isens 509.2. 1 64.4 17 .4 5.8 0.27 3.00 26.48 25.00 
509.2.2 63 .5 19 .0 6.6 0.3:> 2.68 28.73 25 .78 
Bx9.2 64 .8 17 .8 7.0 0.27 2.54 27 .68 28.23 

2/1 .. 18 ·:?I l 8 1 ;213 .. 182/183 ; OOR (o'et doss tlla iOl ra 10)= ("418:2 +%18·3 Y(% 18:1 +%18.2 +% 18 :3); 
lrn (Incene 00 sa tlla lanrala )-'" 18.3/(%18.2+%183) S se (·pOl I nalio 1\ B Bal10 r 
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