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Sigma GeneRacer Kit Y-
pYES2.0 Invitrogen 1.4 A6-
GC-2010 dB-wax
GENE spac 12mlL Smol/L 37.5mol/L
PCR 1 0.75mol/L
Sangon RNA
1 PCR
RNA 0))]
Table 1~ Primers used for the cloning
Primers 5" ~ 3’ Applications
Pl AAGCTGTACGATCTTACTGAATTTAT Partial cD.NA amplification GeneRacer Kit
forward primer
cDNA
P2 TGTTCGATTTGATAGTTCAAACCACC  ortial ¢DNA “amplification A6-
reverse primer
P3 GCTTTGAACCACAATGGTATGCCTG 3'RACE forward primer
P4 GCTGTCAACGATACGCTACGTAACG 3'RACE reverse primer <DNA P1 P2 94°C 2min 1

P5 CGACTGGAGCACGAGGACACTGA
P6 AAGCATACAAAAGAGAGAGACCAGC

P7 TAACTCTCCTACTTCACTAATTAATTACC

5'RACE forward primer
5" RACE reverse primer
Full-length ¢cDNA amplification

94°C 1min 56°C 40s 72°C 1min 35
72°C 10min

forward primer RACE 3’ 5
P8 AAGATTTTATTTTATGCTTTCTAAAAGG gi‘j‘ﬂ;gm amplification 3. pe P4 P5 RACE
PCR
1.2
PDA P7 P8
30g KCl Race cDNA
0.5¢g 2g MgSO,- 7H,0 0.5g FeSO, 0.0lg ¢DNA 100 ~
K,HPO, 1g 15¢ 28°C 5d 200bp  10kb 1kb
4~5%x10 /mL 3kb cDNA
PDA 28°C 250r/min 5d 1.5 2£6-
5 1.5.1 EcoR |
65°C 2h P9  5'-TACGGTGAATTCATGAGTACA
TTAGATCGTCAATCT-3’ Xho 1
} P10 5'-ACCTGCCTCGAGTTAAAACGACTTITTTGCTTAA
1:1 1d TTGC-3' RnD6D  ORF ORF
5% KOH- pYES2.0 EcoR 1 Xho 1
GC-2010 dB-wax
150kpa 220°C DH5a
250°C 250°C
1.3 pYRnD6D
4~5%x10° /mL 1.5.2
Invitrogen
pYES2.0 ¢
20°C  2501r/min 5d
15C 20°C 2
25°C 30°C 4 2.1 Y-
250r/min 5d © thEREENEST AT S HESChito:// journals. in. ac. cn
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Fig.1 Relative percentage of fatty acid and GLA of fungal.
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Table 2 The effect of temperature on fatty acid concentration and dry weight of the R. stolonifer As3.38
Temperature 15C 20°C 25°C 30°C
Dry mycelium weight / g/L 2.10+0.37 9.60+0.33 4.65+0.24 3.32+0.27
Fatty acid /% 54.83+0.27 50.69 +0.31 31.50+0.28 32.04+0.22
Oleic acid in total fatty acid/ % 40.54+0.23 37.97+0.17 37.85+0.20 38.88+0.13
Linoleic acid in total fatty acid /% 7.21+0.16 7.59+0.22 8.07+0.18 8.25+0.21
Gamma linolenic acid in total fatty acid /% 24.32+0.17 18.96 +0.16 14.01 £0.17 13.69 +0.20
2.2 GLA 179bp 3"
180bp 3
GLA Blast
VANS 54 %
GLA Mortierella alpina A6-
Mortierella isabellina 5 3 Vector
Cunninghamella echinulata Mucor NTI suite 9.0 3
mucedo Rhizopus arrhizus 1475bp ORF cDNA
As 3.38 GLA
2377 As 3.38  GLA cDNA PCR cDNA
3 2
3 GLA bp K 1 2 3
Table 3 Relative percentage of fatty acid and GLA of fungal 2000 [—
Strain ]\:\)iZgElt};cigl/lEm ajj%o fatt;, ]ﬁu;n/% 3§§E
Mortierella alpina 9.03 23.25 3.52 oo™
M. isabellina 25.10 49.20 6.25 2 cDNA
M . ramanniance 24.59 44.09 10.67 Fig.2  Agarose gel electrophoresis for amplification of gene full length
Mucor mucedo 2.33 7.00 41.50 ¢DNA. M.Marker 1~2.PCR products of gene recombinant 3. Negative
R. stolonifer As 3.38 9.60 50.69 18.96 control .
2.3 2.4
RNA PCR DNA 1475bp 5" 38 ~ 1417bp
1085hp ORF  Blast 1380bp 459
26- 50% 3 20bp  poly A
poly A 8bp
GeneRacer Kit PCR P4 AAATAA 5 37bp
P5 5 3 RACE DNA
420bp  360bp
5/
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Fig.3  Hydropathy profile of RND6D of R. stolonifer. Bars the

transmembrane regions. Boxed H locations of histidine-rich regions.
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Fig.4 Identification of GLA in transgenic S. cerevisiae by GC analysis
with GLA as the internal standard. A S. cerevisiae transformed with
control vector pYES2.0.B S. cerevisiae transformed with recombinant
plasmid pYRnD6D. The arrowhead indicates the novel peak of GLA.
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Cloning and expression of a 2 6-fatty acid desaturase gene from Rhizopus stolonifer
in Saccharomyces cervisiae

LU He*>  CHAI You-rong' ZHANG Xue-kun' **  LEI Tian-gang' 1I Jia-na'
! College of Agronomy and Life Science South West University Chongqing 400716 China
2 Staff Room of Microbiology and Immunology Chong Qing Medicine University Chongging 400050 China
3 0il Crops Research Institute CAAS Wuahn 430062 China

Abstract Fatty acid composition of fungi is analysed through the gas chromatography GC technique. With specific activity a
novel enzyme A6-fatty acid desaturase was screened and isolated from Rhizopus stolonifer. In this study R. siolonifer was
identified as a fungal species that produced plentiful Y-linolenic acid. A 1475bp full-length cDNA  designated as RnD6D here
with high homology to fungal A6-fatty acid desaturase genes was isolated from R. stolonifer using reverse transcription
polymerase chain reaction and rapid amplification of ¢cDNA ends methods. Sequence analysis indicated that this cDNA sequence
had an open reading frame of 1380bp encoding a deduced polypeptide of 459 amino acids. Bioinformatics analysis characterized
the putative RnD6D protein as a typical membrane-bound desaturase including three conserved histidine-rich motifs hydropathy
profile and a cytochrome b5-like domain in the N-terminus. To elucidate the function of this novel putative desaturase the
coding sequence was expressed in Saccharomyces cerevisiae strain INVScl. A novel peak corresponding to 7-linolenic acid GLA
methyl ester standards was detected with the same retention time which was absent in the cell transformed with empty vector. The
percentage of this new GLA was 12.25% of total fatty acids. The result demonstrated that the coding produced & 6-fatty acid
desaturase activity of RnD6D which led to the accumulation of ¥-linolenic acid.

Keywords 7-Linolenic acid A6-fatty acid desaturase gene Rhizopus stolonifer Expression
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