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Abstract

Abstract

Microbial oil, which is also called single cell 0il(SCO), is accumulated by
oleaginous microorganisms in cells as the form of triacylglycerol(TAG) under the
N-limited conditions. With a fatty acid profile rich in C;¢ and C,3, SCO can take place
of vegetable oil. It is non-toxic and now used extensively as dietary supplement in
infant formula instead of fish oil for it is rich in polyunsaturated fatty acids(PUFAs),
which is necessary for visual acuity and mental development. SCO is also an
alternative renewable source of conventional oil in biodiesel production because of its
good quality. Due to the increasing press of oil supply in recent years, microbial oil is
becoming a developing area of high concern.

Lipomyces starkeyi is a good strain to produce lipid, and the lipid content can
exceed 60% of its biomass. It is easy to cultivate and can converse agricultural and
industrial residues into lipid. Now the researches about Lipomyces starkeyi are
basically focused on the optimization of culture conditions. Malic enzyme is one of
the key enzymes that contribute to fatty acid synthesis and accumulation. Over
expression of this enzyme in oleaginous microorganisms should lead to the increase
of lipid levels and/or the content of the major PUFAs within the lipid. In this paper,
methods of degenerate primers and rapid amplification of cDNA ends were used to
identify the malic enzyme-encoding cDNA from the oleaginous yeast Lipomyces
starkeyi CICC 1809. The full-length of the cDNA was 1719-bp, with an open reading
frame flanked by a 290-bp 5’ untranslated sequence and a 84-bp 3’ untranslated
sequence. Bioinformatic analysis showed that this malic enzyme was
NAD"-dependent and presented 57% sequence identity with the malic enzyme from
Yarrowia lipolytica. The typical conserved domains for combination of L-malate and
NAD(P)" were also found. Subcellular localization analysis indicated that the malic
enzyme was located in cytoplasm. The results obtained in this research would benefit
for the improvement of Lipomyces starkeyi for better quality of microbial oil by

means of genetic and metabolic engineering.
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