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Abstract: A® desaturase pathway, different from common A® desaturase pathway, is an alternate pathway of polyunsaturated fatty
acids biosynthesis. A’-fatty acid desaturase is one of the key enzymes in A® desaturase pathway. Two specific fragments were
separately cloned from genomic DNA and cDNA of Euglena gracilis by PCR with the primers designed according to the reported
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sequence. Comparison of the genomic and cDNA sequences revealed that there wasn’t intron in this A%-fatty acid desaturase gene.
This gene has an open reading frame of 1 266 bp that encodes 421 amino acids. It is 6 bp longer than the reported gene sequence, and
also showed certain difference from the reported sequence in the N-terminal. The recombinant expression plasmid pYEFD by
subcloning A®-fatty acid desaturase gene into the yeast-E. coli shuttle vector pYES2.0 was constructed and was transformed into the
defective mutant INVScl of Saccharomyces cerevisiae by electrotransformation. The resulting strain YD8 harboring plasmid pYEFD
was selected and was cultured in the induction medium with exogenous substrates m6-eicosadienoic acid and w3-eicosatrienoic acid
for the expression of A’-fatty acid desaturase gene. The results indicated that high level expressed A™-fatty acid desaturase could
convert w6-eicosadienoic acid and w3-eicosatrienoic acid to dihomo-y-linolenic acid and eicosatetraenoic acid with substrate

conversion ratio 31.2% and 46.3%, respectively.
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Fig. 1 Pathways of polyunsaturated fatty acid synthsis. The common A° pathway is indicated by solid arrows and the alternate A®
pathway is indicated by hollow arrows. Des: desaturase; elo: elongase; SA: Stearic acid; OA: Oleic acid; LA: Linoleic acid; ALA:
o-linolenic acid; STA: stearidonic acid; ETA: eicosatetraenoic acid; EDA: w6-eicosadienoic acid; EtrA: 3-eicosatrienoic acid; ETA:
eicosatetraenoic acid; GLA: y-linolenic acid; DGLA: dihomo-y-linolenic acid: ARA: arachidonic acid; EPA: eicosapentaenoic acid.
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Table 1 Primers used in this study

Primer name Primer sequence (5'-3")

TEFDF ATGAAGTCAAAGCGCCAAGC

TEFDR TTATAGAGCCTTCCCCGCG

VEFDF TTCGGATCCGCCACCATGAAGTCAAA
GCGCCAAGCGC
ATCCTCGAGTTATAGAGCCTTCCCCGC

YEFDR GGGTTG
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/IR R AS- R U 2 i I 35 R ¥ 81 (GenBank
Accession No. AF139720) ¥ it 5|4 TEFDF .
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M8 Promega 2\ A A3 55 SR A, LI/INIR Hsie
RNA M#HiH, LI TEFDR A51#4 0 cDNA, AT
T-20CH&H.

L TEFDF Hl TEFDR 7541, LA/NIR e S A
R cDNA SRR 735 # 17 PCR 9744, PCR 4"
W4 Ny 94 CTIASYE 5 min; SRJF 94°CAETE 40 s,
55CiRk 30s, 72°CZEfH 1.5 min, 30 NMEH; 5
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Fig. 2 Electrophoresis analysis of PCR product. M: DNA
marker III; 1: cDNA PCR; 2: genome DNA PCR.
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Consensrdngfyrsqgykkeaiglalhwtlkalfhlffmpsiltsllvffvselvggfgiaivvimnhyp

EFD1 LEKIGDIRVWDGHGF SVGQTHETMNIRRGI ITDWFFGGLNYQIEHHLWPTLPRHNLTAVSYQVE 375
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Con sensqlchhnlpyrnplpheglv1llrylavfarmaekqpagka

3 EFDI1 #1 EFD2 ®IE R F 5 b
Fig. 3 Alignment of amino acid sequences of EFD1 and EFD2.
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Fig. 4 Identification of recombinant plasmid pYEFD. 1: PCR
product of pYEFD; 2: pYES2.0 digested with BamH I and
Xho 1; 3: pYEFD digested with by BamH I and Xho I; 4: DNA
marker [II.
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Fig. 5 GC analysis of fatty acid methyl esters of total lipids of
S. cerevisiae grown under inducing conditions. (A) Standard of
EDA, DGLA, EtrA and ETA. (B) INVScl transformed with
pYES2.0. (C) INVScl transformed with pYPTDS5.
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