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Production of preferable high-oleic acid yeast lipid as an alternative source of biodiesel in the oleaginous yeast

Rhodosporidium toruloides
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Chapter 1, the general introduction of biodiesel production in an oleaginous yeast was described. Natural
lipids (plants, animals, microorganisms) can be utilized for industrial applications such as renewable fuel or
lipid-related chemicals. Microorganisms found from different natural environments are able to produce high
amount of lipid with wvaried substrates. Rhodosporidium toruloides, a basidiomycetous oleaginous
(lipid-producing) yeast which could accumulate lipids over 70% of its own dry cell weight is thus considered a
new source of renewable lipid production. However, limited understanding on the genetic manipulating system
and gene regulation has confined its further study and application. This study aimed to establish an efficient
transformation system for R. roruloides and apply it for the production of preferable lipid towards the uses as
diesel fuel or lipid related chemicals. -

In chapter 2, to achieve the genetic engineering in R. foruloides, an accessible and stable tool is needed. To
the date of present study started, only a few transformation systems has been reported. Here, [ tried to establish
a lithium acetate (Li-Ac) based method which a generally known way that used for transformation in
conventional yeasts but has yet been done by any for R. torulvides. Without a need of using cell wall digesting
enzyme for protoplast preparation, Li-Ac based method is much easier to access genetic engineering with only
the treatment of intact cells. Vital parameters such as applying DNA amount, incubation effect of the mixture,
and temperature treatment were examined. Finally, the transformation was done by 417-fold enhanced
efficiency with stable insertion of target gene in the host R. foruloides strain.

In chapter 3, high-oleic acid lipid production in R. foruloides was reported. Further, I tried to produce oleic
acid (OA C18:1) enriched lipid that could offer better oxidative stability for application to lubricants or
biodiesel. For this purpose, I thus examined the function of A9 farty acid desaturase (A9FAD) gene from R.
toruloides (RIAFAD) with the OLE] gene (A9FAD encoding) from Saccharomyces cerevisiae (ScOLET) as a
control. Thereafter, both of ScOLE! and RIAYFAD gene were introduced into R. foruloides strains for the
production of desire OA-enriched lipid. Successful expression of ScOLE! and RIAFFAD enabled gaining higher
OA content by the proportion over 60% in total lipid. The transformants also provided higher lipid productivity
compared with wild-type strains. Moreover, I have observed the different effects on the product that has been
brought by applying protein coding sequence (CDS) and genomic sequence. Overall, the ScOLET and RIA9FAD
in R. toruloides strains could supply OA-enriched lipid as a suitable source of designed biodiesel.

In chapter 4, the conclusion of this thesis was described. The established Li-Ac based method could provide a
time-saving process of transformation. By treating the intact cell, ‘genome insertion and disruption is now
achievable in R, foruloides. This study also presented decisive parameters that could be adjusted for method
optimization in varied R. toruloides strains. With the developed method, R. foruloides strains have enhanced
OA content was created and the lipid productivity was improved to obtain 3-fold increment. An interesting
result of varied product that caused by the using of CDS and genomic sequence was firstly observed in the
oleaginous yeast A9FAD genes implied us the unknown mechanism yet to be declared. The present system
could be applied for the further metabolic engineering, and the current results could also be used as the
reference for the understanding of gene expression in R, toruloides strains.
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