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Invitrogen GC-7A
1.1.2 DNA 1.1.3 LB
DNA TaKaRa X-Gal IPTG 9 PDA 10
Tag DNA Invitrogen
NP-40 Sangon 11
Sigma pGEM-T 1.1.4
Promega SMRT™ RACE ¢DNA 1
Amplification Kit  Clontech
1 A°- cDNA
Table 1 Primers used for the cloning of full-length ¢cDNA of Thamnidium elegans AS-desaturase gene
No. Primers 5’ - 3' Application
P1 TGGTGGAAG G/A A C/A AAICA C/T AAI C/T G/T CA Partial ¢cDNA amplification forward primer
P2 ACIGGCATICC A/G TT A/G TG A/G TT Partial ¢cDNA amplification reverse primer
P3 GTAGCAACGTCTATCACATGG 3’RACE forward primer
P4 CTGATCTAGAGGTACCGGATCC 3'RACE reverse primer
P5 CTGATCTAGAGGTACCGGATCCTTTTTTTTTTTTTTTTTT Revers transcription primer of 3'RACE
P6 GGCTGTGTCAATGTCGGGATCCT 5'RACE reverse primer
P7 CTAATACGACTCACTATAGGGC 5'RACE forward primer
I CAC GGTACCATGAGTACATTAGATCGTCAA ORF amplication forward primer black words is Kpn 1 restriction enzyme
P9 GGCT GAATTCAAACGACTTTTTGCTTAATTGC ORF amplication reverse primer black words is EcoR | restriction enzyme
1.2 cDNA RT-PCR ¢DNA
UNIQ-10 TRIzol ~ RNA cDNA pP3
36h 3’RACE P4 3’¢cDNA
RNA 94°C 3min 94°C 1 min 57°C 1 min 72°C 1
Ipg  RNA Oligo dT |5 min 30 72°C 10min PCR
70C 10min Smin pGEM-T
5pL10 x RT buffer 2ul. MgCl, 25mmol/L. 0.5pL asin =~ 1.3.2 5" ¢DNA 5' RACE SMRT™
RNain 40U/ul.  0.5pL. AMV 20U/uL RACE ¢DNA Amplification Kit Ipg  RNA
20pL 42°C 1h 95°C 10min cDNA  P7 P6
cDNA -20<C 5'cDNA 94C 3min
Mortierella alpina 94°C Imin 60°C Imin 72°C 2min 30
Mucor circinelloides Pythium 72°C 10min PCR pGEM-T
irregulare " Rhizopus arrhizus " A°-
Hisll 1.3.3 cDNA 3" 5'RACE
WWKNKHNTHH DNAMAN Version4.0
HNGMPV P1 P2 2ul. ¢cDNA
PCR 94°C 3min 94°C 1 min 1.3.4 c¢DNA
37C 2 min 72°C lmin 5 94°C 1 min 57°C P8 P9 94°C Imin 58°C Imin 72°C
2 mn 72°C1.5 min 30 72°C 10min 2min 30 PCR pGEM-T
PCR pGEM-T E. pITED6 P8 P9
coli DH5a 503 Kpn 1 EcoR 1
1.4
1.3 cDNA A°-
1.3.1 3'¢cDNA 3'RACE P5 pTTED6 Kon |

N6 Knn FcoRT
© PERZFRMEDMHRITAFIKSHEBE http://journals. im ac.cn



76 WANG De-pei et al. | Acta Microbiologica Sinica 2006 46 1
pYES2.0
pYTED6 1 DHS«  Amp* 254 PolyA
pYTED6  -20C 42bp TAA
1.5 QIEHHVFP
1.5.1 A°- Il
15 QIEHHLFP cDNA
1.5.2 15 5'cDNA 785 bp
cDNA 74bp
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1.7 Gas Chromatography 359 HDFGHH
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0.32 x30m 5'RACE
Poly-diethylene glycol cDNA
succinate DEGS N, 3 3
10cm/s :100: 1 250°C 1504bp
180°C 50mL/min GenBank AY941161
Sigma GLA 2.2 A°-
LA
GC 1L 1504 bp  ¢DNA
ANSTAR 5' 36 ~ 1413 bp 1377
bp 459 52.4kDa
2 A°.
2.1 A°- cDNA
A°-
A°- TED6 ORF 36 bp 5
II WWKNKHNT 91 bp 3 3’ polyA
HNGMPV 56 bp aataaa
RT-PCR 500 bp mRNA 3’
459 bp AS-
153
GenBank BLAST Basic Local Alignment 0
Search Tool cDNA A°-
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pYTED6 1 2
YTED6 Table 2 Fatty acid compositions wt % of total lipid from yeast
y transformants YES2.0 and YTED6
Trensd: Fatty acid composition
ansformants
INVScl pYES2.0 TSm0 €161 €180 CI8 1 CI8 2 GIA
GC 2-A YES2.0 20.37 13.67 8.71 11.45 4578 O
. YTED6 20.75 10. 36  8.52 12.57 4045 7.5
YTED6 14.95 min
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Cloning and expression of A°-desaturase gene from Thamnidium elegans
in Saccharomyces cerevisiae

WANG De-pei LI Ming-chun WEI Dong-sheng ZHANG Ying-hui XING Lai-jun”
Tianjin Key Laboratory of Microbial Funitional Genomics Department of Microbiology ~NanKai University Tianjin 300071  China

Abstract A 459 bp DNA fragment was amplified from Thamnidium elegans As3.2806 with degenerate oligonucleotides
primers designed based on the sequences information from the conserved histidine-rich motifs [[ and near [l of fungal
A°fatty acid desaturases genes by RT-PCR and sequenced. Gene specific primers designed according to this partial
sequence were used for the amplification of the 3'- and 5'- end of this cDNA by RACE method and sequence information
coming from these two ends were used to design two GSPs to clone the 1504bp full-length ¢DNA. Sequence analysis
showed this ¢cDNA sequence had an open reading frame ORF of 1377bp encoding 458 amino acids of 52.4kD. The
deduced amino acid sequence of the ORF showed similarity to those of the above A°-fatty acid desaturases which comprise
the characteristics of membrane-bound desaturases including three conserved histidine-rich boxes and hydropathy
profile. A cytochrome b5-like domain was observed at the N-terminus. To elucidate the function of the protein two
specific primers corresponding to the nucleotide sequences of start and stop codons were used to amplify the coding
sequence. The amplified ¢cDNA TED6 was subcloned into the expression vector pYES2.0 to generate a recombinant
plasmid pYTED6 which was subsequently transformed into Saccharomyces cerevisiae strain INVScl for heterologous
expression by lithium acetate method. Grown to logarithmic phase at 30°C  the transformed cells were supplemented with
0.5mmol/L Linoleic acid and induced by 2% galactose for a further 48 h of cultivation at 20°C . Total fatty acids were
extracted from the induced cell and subjected to methyl-esterification. The resultant fatty acid methyl esters FAME
were analyzed by gas chromatography GC . 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 fatty acid to total fatty acids was 7.5% . Gas chromatography-mass spectrometry GC-MS  analysis
of this fatty acid methyl derivative demonstrated that the novel peak was GLA methyl ester. These results showed that the
coding product of this sequence exhibited the activity of converting linoleic acid LA to Y-linolenic GLA  and
indicated that amino-acid sequence exhibited A°-fatty acid desaturase activity.

Keywords Thamnidium elegans A°-fatty acid desaturases Cloning Saccharomyces cerevisiae FExpression
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