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Table 1

Primer Sequence(5'—3")

D5D-F CATCTCGACATGGCACACTGT

Primers and probe designed for D5D,18S rRNA gene
Size/bp

D5D-R CAGCGCCAGCCAGTAAGAC 151
D5D-P CCCTGCAGTATCTGCCCCTGG

18S-F AGGTGCAGCTGGACATTCTTC

185-R AGTCAGCATATAGCGCATTCGA 151
18S-P TAGTCCCGTCAAACGGATTATTACTT
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94°C 30 s,60°C 40 s,72°C 30 s,40 MFEH;(2)94%C
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cDNA VEhy A5 -JI5 10 F0 B 58 1A £ BBl , A S - 1
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K2 IMRFRERAEBTAEFYHARANEE
Table 2 ARA contents of 5 strains Mortierella isabellina cultures in 7 days
Strains As3.3410 W35s2-153 780s2-17 Y-69 YZ-124
ARA contents/ (g/L) 0.82 2.61 2.74 2.92 4.72
s0; Wy = —3.42x +46. 43 TR K R T A4 10°—10"
45t A 18SIRNA JE[K#5 DU, R® 2y 0.992, HE 78 v
40l = =3.07x +49.42, Wb eI LA IR T 4f 1Y £&
45l PR, fFGE R PCR WEKR
% .
= 30t
=
< 2s)
201

1.5

3 4 5 6 7 8
Fermentation days/d

Bl REHME YZ-124 EBEFEXEH ARA 28
Fig.1 ARA contents of Mortierella isabellina YZ-124 in sevral days

by fermentation.
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VA3, R B A B Y B AT B AR SE A BT
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2.3 WHEE PCR WIRMEME

A [ 5 D1 50 F 4 B 2 S5 A A 174 %t 50 A o A
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2 AS-BRth A0 F R AR B 2
Fig.2 Standard curve of D5D.

3 18S rRNA E [ B4R /& # 2%
Fig.3 Standard curve of 18S rRNA.
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T R R B AR T d B R LA K e
BikE YZ-124 {5 3 - 8 d £ F 4 k47 D5D fI 188
rRNA 5L [ (49 58 9% 5 B PCR, 15 2 K 56 BE 5 176 35 %%
59 GHREMOCFR R AR o it & B DSD A 18S
rRNA JER () mRNA ik, AS5- M 060 Al 25 R i) %
KK DSD O JE AR X 18S rRNA 1 56 ik & 3K
i i

5 HRIRE BT 7d K51 DSD mRNA ik
KA A B S &3, W B P A R A T Rk
AS3.3410 f#) DSD mRNA 323k & 5 A%, b DU bk 5
77 ARA AR B AR (1 DSD mRNA 33k K F- 3 5 F i
AU, H YZ-124 S, YZ-124 R [R) & B R 5
B DSD K& ] mRNA 3K 3k 7K F (19 28 4k #a 5 an 14 4,
YZ-124 3 d ¥ 32919 D5D mRNA 3 ik K E 5%, bifi
B WA, 8 d ik F A

#3 AHREHBE 7d 5359 D5D mRNA FikKkFE
Table 3 Expression level of DSD mRNA in 5 strains Mortierella isabellina cultures of 7 days

Strains AS3.3410

W35s2-153

780s2-109 Y-69 YZ-124

D5D mRNA expression level 0.011 0.041

0.053 0. 089 0.111




TG GRS A S4B K PR TR 78 A= DO R 5 1 RO AR ./ Rl 27 41 (2010) 50(6) 771

0.14
012 }
0.10
0.08 |
0.06
0.04
0.02
0.00

Expression level of DSD mRNA

3 4 5 6 71 8
Fermentation days/d

B4 ABRXREBRXHEAXEHMB/E YZ-124 D5D

mRNA RiEKFELW

Fig.4 Expression diversification of D5D mRNA in Mortierella

isabellina YZ-124 of sevral days by fermentation.
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Pl ek g 7T R Lk SR A AT A G
A Bz N AR S R R Gk R B8 L RO TR AR A
WA L POk E B PCR S2 a4 AR
Wit REXEZNAY, 51 YR WA E X R B R
5 B G T 2R A v B A 5 - B A R B I TR AN Y
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Tk 5 ARA ¢ R AT 7RI, X IR 8 W A
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FfeA RN LS. @l %te s PCR AR, K
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F 77 A 22 B A7 E — 2 B AH G M, R [R) TR Rk 1 A5 -Hi
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SRR IR A0 Can pH IR B R SE) AR,
P 5L DR PR S A R s 3R (an 2 O AR L SR
), X SE R O  N Ry Aa Y T R R R —
AVAEEHLE . A5 0R 75 VR A ARA &
BOEAE P ER TAEF EEMNEM, N ARA £ T2
R4 L ARA A 7 TR BRI DA SR AR
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Effect of Mortierlla isabellina / 5-desaturases gene on
arachidonic acid synthesis

. 1,2 . 1 . 1 . .1
Changqing Yu '~ ", Jian Yang , Di Yao , Lina Li
('College of Food Science, Heilongjiang Bayi Agricultural University, >Agricultural Product Testing Centre of Agriculture
Department, Daqing 163319, China)

Abstract: [ Objective | To study the relation between mRNA expression of AJ5-desaturase gene and arachidonic acid
production. [ Methods ] Using fluorescence quantitative PCR, we determined the mRNA expression levels of AS5-
desaturase gene of five Mortierlla isabellina strains cultured for the same time and strain YZ-124 cultured for different
time. Simultaneously, we measured the contents of arachidonic acid by gas chromatography. [ Results] The results
showed that A5-desaturase gene mRNA expression level of distinct strains was different. Expression level of the original
strain As3. 3410 was the lowest, whereas that of the mutant strain YZ-124 was the highest. The mRNA expression of A5-
desaturases gene decreased gradually with fermentation time. [ Conclusion] According to arachidonic acid yield, mRNA
expression quantity of A5-desaturase gene presented a positive correlation with arachidonic acid content in cultured oil.

Keywords: Mortierlla isabellina; AS5-desaturases; arachidonic acid; fluorescence quantitative PCR
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