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Abstract:

important biological functions in human body. Human and other mammals synthesize only limited amounts of DHA, more

DHA (22:6n-3) is a ®-3 polyunsaturated fatty acid with 22 carbon atoms and 6 double bonds, which has

requirements must be satisfied from food resources. However, the natural resources of DHA (Mainly deep-sea fish and
other marine products) are prone to depletion. New resources development is still insufficient to satisfy the growing market
demand. Previous studies have revealed that the mammals can increase the synthesis of DHA and other long-chain
polyunsaturated fatty acids after transgenic procedures. In this study, mammalian cells were transfected with A6, AS
desaturase, A6, A5 elongase, Al15 desaturase (Isolated from nematode Caenorhabditis elegans) and A4 desaturase (Isolated
from Euglena gracilis), simultaneously. Results show that the expression or overexpression of these 6 enzymes is capable
of conversion of the ®-6 linoleic acid (LA, 18:2n-6) in DHA (22:6n-3). DHA content has increased from 16.74% in the

control group to 25.3% in the experimental group. The strategy and related technology in our research provided important

data for future production the valuable DHA (22:6n-3) by using genetically modified animals.

Keywords: polyunsaturated fatty acid, fatty acid desaturase, fatty acid elongase, multiple-gene expression vector, transgene
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Table 1 Primers used in PCR experiments.

Primer Primer sequence (5'—3") T Size
n o
name o (C) (bp)
TTCGGGAGAAGATGCTAC
Fd2D-s GGATG 65.3
AA TGTGACGA T
Fd2D-a GGCTGTGACGAGGG 65.0 309
AGGAATC
Fd1D-s TCGGGAGGGAAAAGAAG 65.9
AAGCAC
GTGAAGGTAAGCGTCCAA
Fd1D-a CCAGAG 643 584
ACCTTGGACTCACACTGC
Ev5D-s TGTCTCTG 66.0
TGGTGGTCCTTCAGGTGG
Ev5D- . 4
v5D-a TCTTTC 66.3 60
EvaDos TGTGTCTTGAACTGGATA 64.4
R eniGineE '
AAAACCATTCTTCACTTC
Ev2D-a ThTcceTc 63.8 363
ACGTGAA AACA
<D15-s CGTGAACGCCAACACC 65.4
AAGC
<Dl5-a ACACGCCCATGAAGATGT 657 235
~ TCCAC '
<FeDd-s TCATCATCAACCACATCA 632
B9 Gegac '
TTTAGCTCTTCTTGTCGCC
EgD4- . 42
sEgD4-a GTTG 63.8 6
CTGAGAGGGAAATCGTGC
ActD- .
ctD-s GTGAC 65.7
TGCCACAGGATTCCATAC
ActD-a CCAAG 65.5 210
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Fig. 1 Analysis of transcripts in transfected cells by
RT-PCR. 1: cells transfected with pcDNA3.1-EGFP; 2:

cells  transfected with pcDNA3.1-F2F1-ESE2+

pcDNA3.1-Sd15-sEgD4.
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2 %3 pcDNA3.1-EGFP (A) 5 pcDNA3.1-F2F1-E5E2+pcDNA3.1-sD15-sEgD4 (B) RHIB) HEK293T A

& RNEfERERMEIEER (BB

Fig. 2 Partial gas chromatograph traces of PUFA from HEK293T cells transfected with pcDNA3.1-EGFP (A) and
the HEK293T cells transfected with pcDNA3.1-F2F1-E5E2+pcDNA3.1-sD15-sEgD4 (B).
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% 2 #3 pcDNA3.1-EGFP 3 pcDNA3.1-F2F1-E5E2+ pcDNA3.1-sD15-sEgD4 EHi b HEK293T A £ =

IFBEAER R A R R BT

Table 2 PUFA composition from the HEK293T cells transfected with pcDNA3.1-EGFP and the HEK293T
cells transfected with pcDNA3.1-F2F1-E5E2+ pcDNA3.1-sD15-sEgD4

Fatty acids EGFP (%) F2F1-E5E2+sD15-sEgD4 (%)
®-6 Polyunsaturates
18:2n-6 39.2942.15° 23.76+1.90°
20:3n-6 5.65+0.71 5.1140.67
20:4n-6 19.96+1.92 17.05+1.88
Total 64.90+4.13° 45.92+3.27°
®-3 Polyunsaturates
18:3n-3 1.6120.20° 4.54+0.38"
20:5n-3 5.64+0.62° 9.66+0.83"
22:5n-3 11.10+0.97° 14.64+1.01°
22:6n-3 16.74+1.24° 25.30+1.32°
Total 35.09+3.46° 54.14+4.84°
o-6/0-3 ratio 1.85+0.31° 0.84+0.25"

Notes: values are means of three measurements; values for each fatty acid with different superscript differ significantly
(P <0.05) between control (EGFP) and F2F1-E5E2+sD15-sEgD4.
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