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Expression of Thraustochytrium sp.FJN-10 A*-Desaturase
Gene in Saccharomyces cerevisiae
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Engineering Research Center of Industrial Microbiology Ministry of Education Fujian Normal University =~ Fuzhou 350108
Abstract 1.6 kb A*-desaturase gene FAD4 was amplified by PCR using plasmid pGEM-TFAD4 as template. The fragment was subcloned into the
Hindll[/ Xba I restriction site of pYES2.0 vector. Recombinant plasmid pYFAD4 was transformed into Saccharomyces cerevisiae strain INVScl for
expression. It was found to exhibit A*-fatty acid desaturase activity in the recombinant S. cerevisiee YFAD4 in the presence of exogenous fatty acid
substrate docosapentaenoic acid 100pmol/L under introduction of GALL . Expression of the FAD4 under appropriate media and temperature conditions
led to the production of DHA and it reached 41.13% of the total yeast fatty acid by GC detection. It was suggested that the protein encoded by FAD4

could specifically catalyze DPA into DHA.
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1

1.1
1.1.1 pGEM-TFAD4
Saccharomyces cerevisiae INVScl
pYES2.0 Invitrogen

1.1.2 SC-U

YNB 0.67% 2% I

0.01% I

0.005%
SC-U 2%
1% NP-40
T4 DNA

Promega

NP-40

1.1.3
Hindlll  Xba 1 SC-U
Sigma

1.2
1.2.1  A'-
Kozak """
FAD4 ATG +4
A G pYES2.0
5 Hindlll  Xba 1
P1 P2 1
TFAD4 PCR FAD4
10 x Buffer 20mmol/L. MgCl, 5pL. dNTP
10mmol/L. 4pL. pGEM-TFAD4  1pL
P1 10pmol/L 1pL P2 10pmol/L. 1pl. Advantage
polymerase SU/pL 1pL 50pL
95%C Smin 95°C 30s 55°C 30s 72°C lmin 30

pGEM-

72°C 10min  1.0%
PCR
1 A
5'—>3'
P1 CCC AAGCTTATTATGGCGGTCGGCTAC
P2 GC TCTAGATCAGGCAGCGCGCTGC
P1 P25 Hindlll  Xba 1
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1.2.2
HindIl  Xba 1  PCR
pYES2.0 20ng/pl. DNA
4°C PCR
8uL 2pl. 10 x T4 DNA ligase
2ul. T4 DNA ligase 2pL. 20pL
TOP10
100pg/ml. LB 37°C
P1 P2 PCR
pYES2.0
Hindlll  Xba |
pYFAD4 pYES2.0
pYFAD4 INVSecl
SC-U

Transformation Kit invitrogen
1.2.3

YFAD4
SC-U
250r/min 5%
100mL SC-U

YES2.0

S. c. EasyComple

SC-U
SmL
30C
1% NP-40

Docosapentaenoic acid w3-DPA 22

5A7 10 13 16 19 H-3

20C

1.2.4
10min 50°C

1.5mL
2min 70°C
2mL 10%
2ml,
Smin

100p.L

HP6890
HP-INNOWAX
x 30m N,
1.5mL/min
30mL/min 400ml/min
2plL 220°C
150°C

Imin 15°C/min

100pmol/L 30 C

72h

ODg, =0.2 2%
5000r/min
0.3¢
1.5mL
1h
62C 3h

Imin 6000r/min

Sigma
GC GC
FID
0.5pm x 0.32mm
18ml/min

H,

280°C
200°C 3°C/min
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250°C Smin
2
2.1 A
FAD4 pGEM-T FAD4
P1 P2 PCR 1.0%
PCR 1.6 kb 1
kb
—0
—1.0
— )73
1 FAD4
2.2
Hindlll  Xba 1
PCR pYES2.0
T4 DNA
pYFAD4 2 FAD4
pGAL1  T7
BGAL {'ﬁ'ih’d T (300
Delta 4 desaturase
1360 bp
URA PYFAI
7362 bp
T Xa T (20611
2 pYFAD4
100pg/mL LB
PCR
3A 1.6kb
Hindlll  Xba I 3B

pYFAD4

5.9kb  1.6kb

* front-end”
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5.9kb
pYFAD4

pYES2.0

3 pYFAD4
M DI2000 marker 1 PCR B
pYFAD4 1 AHind [l marker 2 Xba |

A PCR

Hind|ll pYFAD4 3 Xba |

pYES2.0 4 DI2000 marker

Hind [l

2.3
pYFAD4 pYES2.0
YFAD4
YES2.0
YES2.0
4A DPA
22.169min YFAD4 4B
DPA 22.431min
DHA DHA
24.037min
41.13% YES2.0
53.472%

FADA4 At

YFAD4
5.185%
desaturase
Docosapentaenoic acid @3-DPA 22 SA7'* P10 ¥y.

3 Docosahexaenoic

acid w3-DHA 22 6A' 7P 1°Pn.3
3

pYFAD4
INVScl DPA
2y AT B 3
DHA 22 6 A4 710 13 16 19 n_3
FAD4
DPA DHA delta 4

A*-desaturase ADA 22
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