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Southern D6D

1

1.1
Mortierella alpina ATCC 16266 E . coli JM109
Saccharomyces cerevisiae INVSel pYES2.0 Invitrogen
1.2
LB  PDA 9 Invitrogen
1.3
T-vector Promega Taq DNA
UNIQ-10 DNA PCR Sangon

1.4 DNA
ATCC16266  PDA 28°C 180r/min 48h
Sangon
UNIQ-10 DNA
1.5 PCR
A°- 4

P1 5'-TTTGTCCCTGATCATCCCGGTGG-3

P2 5'-AGGGAACAAGTGGTGCTCAATCTG-3’

P3 5'-TAGGCTGAATTCATGGCTGCTGCTCCCAGTGTGAGGACG-3’

P4 5'-AACTGCCTCGAGTTACTGCGCCTTACCCATCTTGGAGGC-3’

P3 EcoRI P4 Xhol D6D

PCR 94°C 20min 94°C 1min 55°C 1min 72°C 2min 30 72°C 10min.

PCR 1% UNIQ-10

PCR pGEM-T vector E. coli
JM109 PCR
DNA GenBank

Dnasis Prosis
1.6 Southern
P5 P6 D6D pTMA-

GlL6-2 573bp D6D II 1
P7 P2 D6DcDNA pTMACL6 597bp
D6D

P5 5'-CTGAAGCTTATGGTAAGACGATTGCTGT-3’

P6 5'-CGTGAATTCTTACTACATGAAGAAAAAA-3'

P7 5'-TGGTGGAAGGACAAGCACAACAC-3’
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P2 5'-AGGGAACAAGTGGTGCTCAATCTG-3’

PCR Songong Promega
a-"P dCTP
DNA 50kb DNA
0.8% 50mbar DNA
5min 50C 6 ~ 8h
2x SSC 0.5% SDS 15min 42°C 1
x SSC 0.5%SDS 15min -70C
8
1.7
MAGL6-1 pYES2.0
pYMAGL6-1 INVSel
9
2
2.1 A°- PCR
D6D Cyths  HPGG I~ QIEHHLFP P1/P2
DNA PCR DNA 1071bp
1644bp D6D D6D
P3/p4 A°-
DNA  PCR 1374bp AF465281 1947bp AF465283
PCR 1% pGEM-T E. coli
JM109 PCR
pIMAGL6-1 1374bp ~ pTMAGL6-2 1947bp
2.2
MAGL6-1  1374bp MAGL6-2  1947bp
Cytb HPGG 3 HX;HI  HX;HHII HHLFP[I
1
A°-
¢DNA MACL6 AF307940 ° Cytb;  HPGG
I HX;H 573 bp 196bp ~ 769bp
GT AG 1 MAGL6-2
¢DNA MACL6 MAGL6-2 MACL6
MAGL6-1 ¢DNA MACL6 257 433 2
PCR Taq DNA
D6D D6D

D6D

- 949
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P3
1 MTGGCTGCTGCTCCCAGTGTGAGGACGHTTACTCGGGCCGAGATTCTGAATGCCGAGGCCCTGAATGAGGGCAAGAAGGATGCCGAGGCACCT
1 MAAAPSV RTTFTRAETILNAEALNETGT KT KT CAEATP
Pl

94 TTCTTGATGATCATCGACAACAAGGTGTATGATGTCCGCGAdTTTGTCCCTGATCATCCCGGTGdAAGTGTTATTCTCACGCACGTTGGCAAG

32 ¢6LMITIODNIXKVYDVRETFVYPDHPGGSVILTHYVGHK
P5

187 GACGGCACTGlgtaagacgattgetgtlicaccteggt tgaaagggtagggaagag gaagactcattaagticgactcgtgggitggecgagagaa
63 D G T
280 tggaacaaccgattcgttctcecctettttetttetgeageaaageacattettetetetegeaatgeceetggegetetttttgtetgaage
373 tgtttetttattttggttetttgtttgttttecgtgecegttgtegetetgtecegaggegttggtetetttttiggtetegtagtgtggtee
466 ccccaccccaaaaatctttataatcttttttegttctecteteccaacaaccataaacggaccaagaggacggggggeatggegetggetggeg
559 agggcatgcagagetgettatecgtegteteaattaacacggacaggageggtageagaacatcagecegacgectttgeagtggeacettte
652 catgggaaaacttgagtgcaaacgagagtgggegatgggagagegatacagegeatctgaacttgtgaacatattggaacaccttgataciaa

Pé
745 cttttttetfttttttctteatgtagACGTCTTTGACACTTTCCACCCCGAGGCTGCTTGGGAGACACTTGCCAACTTTTACGTTGGAGATATT
66 DVFDTFHPEAAWETLANTFYVGD]

838  GATGAGAGCGACCGTGCCATCAAGAACGATGACTTTGCGGCCGAGGTCCGCAAGCTGCGTACTTTGTTCCAGTCTCTGGGTTACTACGATTCC
9 D ESDRAI KNDDFAAEVRKLRTLFQSULGYYDS
931 TCCAAGGCATACTACGCCTTCAAGGTCTCATTCAACCTCTGCATCTGGGGCCTGTCGACGTTCATTGTTGCCAAGAGGGGCCAGACCTCGACC
126 S K AYYAFKVSFNLCIW¥WGLSTFTITVAKREGQTS ST
1024 CTCGCCAACGAGCTCTCGGCTGCGCTCTTGGGTCTCTTCTGGCAGCAGAGAGGATGGTTGGCGCACGACTTTTTGCACCACCAGGTCTTCCAG
2 A L NELSAALLGLFW¥WQQRGW¥WLAHDTETLUHUH® QVFAQ

P7
1117 GACCGTTTCTGGGGAGATCTTTTCGGCGCCTTCTTGGGAGGAGACTGCCAGGGCTTCTCGTCCTCAhGGTGGAAGGACAAGCACAACAC“CAC
183 DRFWOGDLTFOGAFLGGDT CQGFSSSVW¥WKTDIEKHNTH
1210 CACGCCGCCCCCAACGTCCACGGCGAGGATCCCGACATTGACACTCACCCTCTGTTGACGTGGAGTGAGCATGCTTTGGAGATGTTCTCGGAC
24 H_ A APNVHGEDPDTIDTHPLLTWWSEHALTEMMTFSTD
1303  GTCCCTGACGAGGAGCTGACCCGCATGTGGTCGCGCTTCATGGTCCTTAACCAGACCTGGTTCTACTTTCCCATTCTCTCGTTTGCCCGTCTC
245 VPDEELTRMW¥YSRFMYLNQTWFYTFPTILSTFARL
1396 TCCTGGTGCCTCCAGTCCATCCTCTTTGTTCTGCCTAACGGTCAGGCCCACAAGCCCTCTGGAGCCCGTGTGCCCATTTCCTTGGTCGAGCAG
26 S W C L QS I LFVLPNGQAHIKPSOGARVYPISLVESAQQ
1489 CTGTCTCTTGCCATGCACTGGACCTGGTACCTCGCCACCATGTTCTTGTTCATTAAGGACCCCGTCAACATGATGGTGTACTTTTTGGTGTCT
37 S L L AMMHWYTW¥YLATMFLFTIIKTDPVNMMYVYYFLVS
1582 CAGGCTGTTTGCGGTAACCTGTTGGCGATTGTGTTCTCGCTCAACCACAACGGTATGCCTGTGATCTCCAAGGAGGAAGCCGTCGACATGGAT
338 Q@ AV CGNLLATIVYVFSLNHNGMPUYISKETEA AVYDMD

P2
1675  TTCTTCACCAAGCAGATCATCACGGGTCGTGATGTTCACCCTGGTCTGTTCGCCAACTGGTTCACGGGTGGATTGAACTACICAGATTGAGCAC
369 F FTKQ 11T TGRDVHPGLFANVWEFTOGCGOGLNYQTIEH

1768 CGATGCCTCGCCACAACTTTTCAAAGATCCAGCCTGCTGTCGAGACCTTGTGCAAAAAGTATGGTGTCCGATACCACACC

00 H L F P SMPRHNFSIKTIQPAVETLCEKEKTYGVRYHT
P4

1861  ACTGGCATGATCGAGGGAACTGCAGAGGTCTTTAGCCGTTTGAACGAGGTCTCCAAGGCCIGCCTCCAAGATGGGTAAGGCGCAGTAN

431 T GMTIEGTAEVGSRLNEVYSEKAASEKDMGE KAGQ *

1 A°- MAGL6-2
Fig.1 Nucleotide and deduced amino acid sequences of theA°-fatty acid desaturase gene  MAGL6-2 from Mortierella alpina
The intron 196 ~ 769bp is shown in lower case letters. The unique GT-end in the 5'-terminus of the intron is highlighted.
Eight histidine residues including in three-histidine-cluster motifs are highlighted and underlined. The sequence reported in

this paper has been deposited in the GenBank. accession number cDNA AF307940 genomic DNA AF465283 .

53% 55% 54% D6D

2.3 Southern
DNA 3 EcoR 1 Hindlll Xho 1
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Fig.2  Genomic southern blot analysis

of Mortierella aplina

A. Agarose gel electrophoresis genomic total DNA from M.
aplina were digested with EcoR I Hindlll and Xho |
B. Genomic southern blot hybridization with D6D intron as

C. Southern blot with D6D conserverd region as

1.MAgDNA/ Xhol 2.DNA marker 3.MAgDNA/EcoRI
4. MAgDNA/ Hindlll .

13.747

MAGL6-2

[‘)\C‘ REREEME N RFATIBES MBS http://journals. im. ac. cn



2 N- 225
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Fig.3  Gas chromatographic analysis of fatty acid methyl esters from total lipids of S. cerevisiae grown under inducing conditions
3A. Substrate linoleic acid 3B. Acceptor strain INVSel 3C. Yeast transformed with pYES2.0
3D. 7¥-linolenic acid standard 3E. Yeast transformed with pYMAGL6-1.
3 H 3
3 D6D
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4 D6D MAGL-1
Fig.4 Hydropathy profile of A®-fatty acid desaturases gene MAGL-1 of Mortierella alpina
The hydropathic pattern for D6D gene was plotted using the method of Kyte-thr and the amino acid sequence was predicted by the

respective ORF. Bars the transmembrane regions. Boxed H locations of histidine-rich regions.

DNA D6D MAGL6-1  MAGL6-2 MAGL6-2
cDNA D6D MACL6 cDNA
D6D MAGL6-2 mRNA Southern
D6D
D6D 573bp
GT AG "
D6D
ACTGGT TAGA TAG/G ?
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Studies on the Cloning Structure and Function of the A°-Fatty
Acid Desaturase Genes from Mortierella aplina ™

Li Mingchun Tiu Li Hu Guowu Xing Laijun™
Department of Microbiology ~ Nankai University Tianjin 300071 China

Abstract The genomic genes were cloned from the fungal strain  Mortierella aplina ATCC16266

through PCR with primer pairs designed on information of conserved region of the A’-fatty acid
desaturase genes from the several different speices. Results show genomic DNA sequences in 1347bp
and 1947bp respectively. Comparison of the genomic and cDNA sequences revealed that the D6D
gene from genomic DNA had an 573bp intron ranging from 196 to 769 nucleotides in length and
locating of between the Cytb; and His | regions. The exons are 196bp and 828bp. Furthermore

genomic southern blot analysis with the M. alpina A°-fatty acid desaturase ¢DNA and intron
fragments as the probes respectively confirmed that there are two D6D genes in M . aplina . The one
gene doesn’t contain a intron named MAGL-1 another gene contains a intron named MAGL-2.
Then the gene MAGL-1 was subcloned into the yeast-E. coli shuttle vector pYES2.0 thus
expression recombinant plasmid containing M . alpina ATCC16266 D6D gene was constructed. The
plasmid was introduced into Saccharomyces cerevisiae for expression by LiAc method. When linoleic
acid was provided as an exogenous substrate to the yeast culture expressing A°-fatty acid desaturase
activity under appropriate media and temperature conditions the recombinant S . cerecisiae had Y-
linolenic acid by GC detecting not normally present in wild-type yeast cells. This results indicated
that the gene encoded functional A°-fatty acid desaturase. Tt is first report that there are two D6D
genes in M. aplina .

Key words Mortierella aplina  A°-fatty acid desaturase gene Genomics Intron
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