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m Functions of PUFAS:

~ Anti-aging
Weight loss
Anti-cancer
GLA < Hairdressing
Anti-lipid oxidation
Anti-bacterial Activity
~ Intermediate of many other PUFAs
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Functions and Derivations of PUFAS, GLA

m Main Derivations of PUFAS:

' - Al

{Fish oil and algae in the deep sea

Some cultivated fungus
Plants in the high mountains and cold conditions

high production costs o
diminishing feedstock} wep- limit PUFAs’ supply and usage

m_Seek New resourses is no time to delay.
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Functions and Derivations of PUFAS, GLA

m Conclusions:
m New resources: reduce costs, increase production

m make up for the lack of animal and plant resources
m improve the standards of people’s living
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Purposes and Significances

A\ 6-fatty acid desaturase: rate-limiting enzyme

v
linoleic acid === y_|inolenic acid (GLA)

m Purposes

Clone the genes of A6-fatty acid desaturase
Construct plasmid with strong promoter
Transform the genes into oleaginous yeast
Realize the heterogenous expression
Increase GLA’s contents.



Purposes and Significances

m Significances

L Yeast, especially oleaginous yeast has a high oil content and high
linoleic acid rate === high content GLA with A6-desaturase.

m  Oleaginous yeast as a host strain expressing foreign genes has not
been published yet, so it is a new and challenging work for us.
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Resources of Strains and Genes

Strains:

Rhizopus stolonifer (49% GLA of total oil content)
Rich in PUFAs
Cunninghamella echinulata

Genes:

A\ 6-Desaturase (D6DRs) from Rhizopus stolonifer
A\ 6-Desaturase (D6DM) from Cunninghamella echinulata
m GenBank, numberred DQ291156 and DQ177498, respectively.




Resources of Strains and Genes

Host strains <

~

—

Rhodotorula glutinis
Lipomyces starkeyi
Lipomyces kononenkoae
Trichosporon cutaneum
Trishosporon fermentans
Trishosporon sp

Pichia pastoris
Saccharomyces cerevisiae
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Results

Functional identification of A6-fatty acid desaturase
m  We have constructed several plasmids:

m  pHBMG605(pHBM906,,+D6DM) / Pichia pastoris GS115

m  pHBMG615(pHBM906-,+D6DRS) / Pichia pastoris GS115

Cpo |

Sse 8387 |

S5 8387 |

HIS4  pHBMG15
: HIS 4 pHBMG03 p Nofl

Sall
Safl
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Figure 4.2 Identification of fatty acid compositions in P. pastoris
GS115 harboring pHBM906(ck) and pHBM®605 (1, 2, 3) by gas
chromatography analysis.




Composition Changes of Fatty acid in Pichia pastoris
GS115/pHBMG605 before and after transformation

Faty acid
N Oleicacid | Linoleicacid | GLA ALA
-CK 49.56 16.24 0.19 2.86
12.33 3.54 3.02 10.77

8.03 0.09 3.03 14.31

3 10.01 1.11 2.95 11.64

]

GLA Is accumulated After transformation.



Our _major work is to construct a novel vector which

can be used in oleaginous yeast.

~ Integration  Expression Plasmid of Lipomyces
< kononenkoae

_ Integration Expression Plasmid of Trishosporon
fermentans



Lipomyces kononenkoae
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Fig. 4.3 Integration Expression
Plasmid of Lipomyces
kononenkoae

YPD without Hygromycin B Hygromycin B, 80ug/ml YPD

Fig. 4.4 Growing Conditions of L. kononenkoae before and after transformation



Lipomyces kononenkoae

Fig. 4.5 Growing conditions of L. kononenkoae before and
after transformation in Fluorescence microscopy



Trishosporon sp.

Conserved sequence of phosphoglycerokinase
protein sequence in Trichosporon sp

!

Chromosome walking: The promoter sequence

!

Integration Expression Plasmid of Trichosporon
fermentans.




Trishosporon sp.

AT A GACTCACTANAGGGLUACGUGITGETIIMGACGGC GGG CTGGTOT|GATAMCO T TGECTTC

T AT CC A AT TATAAT GTAT TTTT TGO TT TAGAAT TTGAAAGGGTTCAAATAAAGTTGGTG
TOAAATAT TTAGTGCAGATG TG TCAAAT TTATAT GG TTTO TAG G A A MG ACTAGACTAT TACCTC
AAAGGTCCTATCC TAG ATTGACAC CCTAG fTEEATA CTAGTCTC CTCTGAMA S ACGGTCTAGT
AAAACCAATTCG CGAACAAGATTTTTAATTGCACCAT GAGACGAT CA[AGAGITG AAAASTTG
TATGATC TG AAGCACAAGGTACACTTTGATGGTTAAATGAGCTGGAAT TG TTAGGTGAT TGS
GTAT G TACAACGTGTCTGAGGCT[AG AG|AC AT TC TATCCCAGTCGTAGTCAG CCTGGTGCTCTT
AT TCC T TG TAC TACACTC TG AGC TS TACTTCTC TOAT TG TATG TO|AATGCTCGTGGT GAG CC
TTTCTATC[AGAGAT G AGCTAGCATTOACACATAATAAAT CATCAET|TC ACT C[TEAAT|T To A AL
EEAT|ccac T A AT T TTO TG TAS T TTOC ATAATC TTCC AT AATCCTOTATAATCCACTCTAT
TAC T TAAT TATCACTCCCAG T TTACCC TTC T TAC AAAATTTOCATCCCACCGTTGACTCGTOC
GTTGATG TG TTGACGTTCG TG G TG TG TO|GoCCG G AC AT ACGCOTCACACGE TGO AACATC
A ARG CTAC TCCC TOGASC TG TGAT GO AACAAGCCCAGTGO[TATASRATAA|G G ASTECT
ATCCCC O T TTOC TTa]C A acC TTO T TTAC TACCACATC AACAATACTTAS A G TAT TAAACA AL
GTAAGCACAG TG AACACTCAATTGACATC TCALATAGCTAACACCCTFAACCCTAGFFFFACAA
AATGTCTTTAT CAAGCAAATTATCAGTCAC TG ACTTGAACG TTGAAAATAAACGTGTCTTTAT
COGTGT TGAFF A A G IO T A GATFGE T CFA A AT AL A CAATCAA A GA AT TGITIGOTGOT
FEA AL A T T G T TG TR ALA 0 Tl AL A A AL O A T A T T TGO T T T A T T A GG A G
AT A A TFFFFAA A GAAA FFAAAAAFA T T T A A A TG TG GO EAA T TA T T AT TATTA G
FTAAACAAGTTACTFICTFAAA CGAT T GG T GG IGATNGAA G TEAAAA A GOCGITAATGEIGOCA

Fig. 4.6 Sequence analysis of PGK promoter

Grey frames: TATA box, CAAT box; White frames: AGAG-
box, TGTG cis-acting element; “_”: initiation codon




Trishosporon fermentans
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Fig. 4.7 Integration Expression
Plasmid of Lipomyces
kononenkoae

YPD without Hygromycin B Hygromycin B, 80ug/ml YPD

Fig. 4.8 Growing Conditions of L. kononenkoae before and after transformation
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Next plans

@ D6DM and D6DRs expressed In Lipomyces kononenkoae
and Trichosporon fermentans respectively.

@ A5, A4, A1l12-, A15- Fatty acid desaturases and
elongases






