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Fig.4 Transgenic tobacco by leaf disc method
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Expression of Mortierella isabellina A®-fatty Acid Desaturase Gene
in Y-linolenic Acid Production in Transgenic Tobacco

LI Ming-Chun LIU Li HU Guo-Wu XING Lai-Jun”
Department of Microbiology ~ Nankai University ~ Tianjin 300071  China

Abstract -linolenic acid GLA €18 3A%%' is nutritional and important polyunsaturated fatty acid in human and animal
diets. GLA play an important role in hormone regulation and fatty acid metabolization. Furthermore it is also the biological pre-
cursor of a group of molecules including prostaglandins leukotrienes and thromboxanes. Vast majority of oilseed crops do not
produce GLA  but linoleic acid LA C18:2A°'?  as its substrate. GLA is only produced by a small number of oilseed plants

such as evening promrose  Oenotheera spp.  borage Borago officinalis and etc . A°-fatty acid desaturase D6D is the rate-
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limiting enzyme in the production of GLA. It can convert from linoleic acid to linolenic acid. To produce GLA in tobacco plant
expression vector was first constructed. To facilitate preparation of plant expression constructs flanking Xba 1 and Bgl II re-
striction enzyme sites were added to the coding region of clone pTMICLS by PCR amplification. pTMICLGS contains A°-fatty acid
desaturase gene cloned from Mortierella isabellina which is an oil-producing fugus. The PCR product was purified and subcloned
into the plant expression vector pGA643 to generate the recombinant vector pGAMICLS which contains the ORF of the D6D gene
of Mortierella isabellina  together with regulatory elements consisting of the cauliflower mosaic virus 35S promoter and the nopal-
ine synthase nos  termination sequence. The plasmid pGAMICL6 was transformed into Agrobacterium tumefaciens strain
L BA4404 by method of freeze thawing of liquid nitrogen. Transformants were selected by plating on YEB medium plates contain-
ing kanamycin and streptomycin and grown overnight at 28°C  then transformants were further identified by PCR. The positive
transformant containing the plant expression vector pGAMICL6 was transformed into tobacco  Nicotiana tabacum cv. Xanthi via
Agrobacterium infection. Transgenic plants were selected on 100pg/mL kanamycin. Plants were maintained in axionic culture un-
der controlled conditions. Total nucleic acids were extracted and purified from anti-kanamycin transgenic tobacco and were anal-
ysed by PCR. 48 out of 80 transgenic plants were positive in other words transformation efficiency is 60% . This shows that
Mortierella isabellina D6D gene is transformed into tobacco. Genomic DNA from PCR positive transgenic tobacco plants was di-
gested with Hind [I[ restriction enzyme and fractionated by agarose gel electrophoresis. Southern blotting was performed with
strandard procedures for vacuum transfer of nucleic acids to nylon membrane. The probe was A®-fatty acid desaturase gene from
M. isabellina which was labeled with DIG-dUTP via random-primed labeling. Hybridization and immumological detection were
carried out the kit of DIG detection. The result shows single hybridizing bands in each of the transgenic tobacco plants DNA  but
no hybridization was observed to non-transgenic tobacco. This indicates that A°-fatty acid desaturase gene is integrated into the
genome of transgenic tobacco. To provide further evidence that the introduction of the M. isabellina ¢DNA into the tobacco ge-
nome was responsible for the novel desaturation products total RNA was isolated from GLA-positive transgenic tobacco plants via
both PCR and Southern blotting and separated by electrophoresis through 1% formaldehyde agarose gel. Northern blotting includ-
ing probe labeling hybridization and detection was the same as Southern blotting in operation approach. A positive hybridization
signal of identical mobility was obtained from RNA isolated from the transgenic tobacco plants but not from the control tobacco
plant. At last total fatty acids extracted from the positive transgenic tobacco were analyzed by gas chromatography GC  of
methyl esters to confirm the transgenic tobacco containing a functional A°-fatty acid desaturase gene. The result shows that two
peaks were observed in the chromatogram of FAMes. GLA and octadecatetraenoic acid OTA  C18:4A%12:55  respectively have
19.7% and 3.5% of the total fatty acids in the transgenic plant. The presence of both GLA and OTA indicates that theA®-fatty
acid desaturase used both linoleic acid and a-linolenic acid ALA CI8:3A% 1215 a5 substrates and this may be responsible
for the decrease in ALA observed in the transgenic line. That was the first report about the expression of M. isabellina A°-fatty
acid desaturase gene in tobacco. All results mentioned above have laid the foundation of the thorough studying on an breeding
transgenic oilseeds containing GLA to change the fatty acid composition of conventional oilseeds it is significant to study on regu-

lation mechanism of fatty acid desaturase.

Key words Tobacco A°-fatty acid desaturase gene 7Y-linolenic acid Mortierella isabellina  transgenic plant
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