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A°-
SMD3.5KMA6 GLA
A°-
1
1.1
DH5a A-
pTMACL6
pPIC3.5K SMD1168 In-
vitrogen EcoR 1 Not I pfuDNA
T4 DNA TaKaRa YNB W/O
Difeo G418 Sangon
1.2
Sangon 5'-TAG-
GCTGAATTC ATGGCTGCTGCTCCCAGTGTG AGGACG-
3’ EcoR 1 5'-TACT GCGGC-
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CGCTTACTGCGCCTTACC-3’ Not 1

A°-
pTMACL6 PCR
95°C 2min 94°C 30s 58%C 30s

72°C 10min
1.3 pPIC3.5K-MA6
PCR pPIC3.5K
EcoR1 Not |

DH5a

72°C 60s 30

1.4 A°-
10pg pPIC3.5K-MA6 Sac 1
SMDI1168 his ™ pep ™
30C 2~3d
G418

G418

mut " MDS

0.51 24 Smg/mL YPD

1.5 PCR
DNA 12
Sangon
5'A0X1 5'-GACTGGTTCCAATTGACAAGC-3'
3"A0X1 5'-GCAAATGGCATTCTGACATCC-3'
94°C Smin 94°C 45s 50°C 45s 72°C 60s 30

72°C 10min
1.6
BMGY °
30C 16 ~ 18h ODgy 2~6
BMMY 520 3
24h 0.5%
3 50C 5%
KOH-CH; OH 70°C 5h 149% BF, -CH, OH
70°C 1.5h 1:4
1.7
Sigma GLA
GC-MS
0.32mm x 30m
N, 10cm/s 100 1 250°C
180°C 50ml./min
1L Anstar

GC-MS HP-5 30m
x 0.25mm x 0.25mm He 70°C 2
min 70 ~ 250°C 10°C/mm
230C 250C 70eV

2
2.1 pPIC3.5K-MA6
1.3
pPIC3.5K-MA6 1 A°- D6D
5" AOXI TT

EcoR 1 Not |

pPIC3.5K-MA6

10.38kb

1 pPIC3.5K-MA6
Fig.1 Construction of expression plasmid pPIC 3.5K-MA6

2 pPIC3.5K-MA6
Fig.2  Agarose gel electrophoresis of pPIC3.5K-MA6
digested with restriction enzymes
1 DNA 2000 marker 2 PCR product of D6D ¢DNA 3 pPIC3.5K-MA6/
EcoR1 + Not I 4 pPIC 3.5 K/EcoR 1 + Not I 5 ADNA/EcoR |
+ Hindlll

2.2
pPIC3.5K-MA6
SMD1168
Sac 1 MDS
G418 G418 5.0mg/mL
9 5"A0X1 3’
AOXI PCR 3 9
1.38kb
A°-
Sac 1
AOX1
Mut*
AOX1
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SMD3.5KMA6 SMD1168
Mut* PCR 1.38kb 4
2.2kb  AOXI A°-
Mut* PCR 1.38kb SMD3.5KMA6  11.600 min
3 2345910 Mut* GLA
678 Mut 11.540min
1 GC-MS
5 mlz 292
5B GLA 5A
GLA

1  pPIC3.5K  pPIC3.5K-MA6

3 PCR Table 1 Fatty-acid compositions of Pichia pastoris transformants

Fig.3 PCR analysis of P. pastoris integrants

. . . Fatty acid Fatty-acid composition/ %
Lanel is DNA 2000 marker Lane2 3 4 5 9 10 contain a clone carrying - - .
. Control strain SMD3.5KMA6
both the AOX1 gene 2. Zkb and the D6D gene 1. 38kb Cl16 0 8.592 13.437
insert Lane6 7 8 contain a clone carrying only the Cl16 1 4.589 2.400
D6D gene. Cl8 0 3.157 7.355
C18 1 43.852 43.005
2.3 GC-MS CI8 2 20.128 5.079
PCR C18 3 — 16.262
0.04
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< 003} - ac
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2 ; 4 <l © 002 F _olg
o0tf | | 001 Si5 5 18
(9] TR o A sl
e I N LN ¥ W LN LN N | ] o \f
0 5 10 15 0 5 10 15 0 5 10 15

Retention time/min

Fig.4 Identification of GLA in transgenic P. pastoris by GC
A GLA standard B P. pastoris transformed with control vector pPIC3.5K C P. pastoris transformed with pPIC3.5K-MA6
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Fig.5 GC-MS analysis of the novel peak identified in P. p(wtoris transformed with pPIC3 5K-MA6
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GC-MS
SMD1168 20% GLA
A

GLA GLA 16.26%

5.08% 1 A°-

GLA
A-
co6 GLA

A°-
pHIL-S A°-

v- Invitrogen

pPIC3.5K

A°- 16.26%

GLA
A°-

Saccharomyces cerevisiae

20% -

A°-

A°-

SMD3.5KMA6 GLA

GLA

16.26% A°-
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using the Pichia pastoris expression system. Protein Expression and

Expression of A®-fatty Acid Desaturase Gene from Mortierella alpina in Pichia pastoris

LI Ming-Chun SUN Ying ZHANG Qi XING Lai-Jun
Department of Microbiology ~ NanKai University — Tianjin 300071  China

Abstract  ¥-linolenic acid GLA CI8 3A° 9 12 an essential polyunsaturated fatty acid plays an important role in hormone
regulation and fatty acid metabolization. A®-fatty acid desaturase D6D is the rate-limiting enzyme of the desaturation of li-
noleic acid C18 2A’ ™ in the production ofy-linolenic acid. A deficiency of GLA may have occurred when A®-fatty acid
desaturase activity decreases in aging stress diabetes eczema and some infections. To establish a new expression system
for A°-fatty acid desaturase gene in Pichia pastoris which is an increasingly popular heterologous gene expression sys-
tem a gene encoding A°-fatty acid desaturase from Mortieralla alpina was isolated by PCR amplification. The PCR prod-
uct was then digested by EcoR I and Not I and subcloned into the intracellular expression vector pPIC3.5K to generate
the recombinant vector pPIC3.5K-MA, . The resulting vector was linearized by Sac | and electroporated into P. pastoris
SMDI1168 his™ pep~ host cells. After electroporation aliquots were spreaded on the MDS plates and incubated at
30°C for three days until colonies appeared. Those transformants were subsequently screened for clones with high copy
number by using the YPD plates containing G418. To identify the D6D constructs that were produced chromosomal
DNA of the transformants were prepared and used as template for PCR with the primer 5° AOX and 3’ AOX. The PCR
product of Mut® recombinants was shown as a band of 1.38kb of D6D gene and the product of 2.2kb of AOXI gene

while the product of Mut® transformants only was shown as a band of 1.38kb of the D6D gene. To further confirm the
transformants containing a functional D61 gene the positive clones were selected and induced by methanol for expres-
sion. Those induced cultures were taken for analyses of the intracellular fatty acid composition by GC. The resultant chro-
matograms of fatty acid methyl esters showed that a novel peak was detected which was not apparent in the case of con-
trol . Comparisons of the retention times of the newly yielded peaks with those of authentic standards have anticipated
that the fatty acid is GLA. And this prospects was positively supported by definitive assignments of the compounds by GC-
MS analyses. Thus the active A°-fatty acid desaturase was expressed intracellularly in P. pastoris and Y-linolenic acid
reached 16.26% of the total fatty acid in recombinant P . pastoris strains. It was the first report about the expression of

Mortieralla alpina D6D gene in P. pastoris .

Key words  Mortierella alpina  A°-fatty acid desaturase -linolenic acid ~ Pichia pastoris
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