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Transgenesis of Drosophila melanogaster with an Elovl5 gene
enables the production of longer-chain fatty acids

Lanchen Wang, Qinmin Tang, Yufeng He, Ying Wang, Shisai Yang, and Guiming Zhu

School of Biology and Engineering, Guizhou Medical University, Guiyang 550025, Guizhou, China

Abstract: In most insects, polyunsaturated fatty acids (PUFAs) are mainly polyunsaturated fatty acids with a carbon-chain
length less than 18 carbon atoms, hardly any long-chain polyunsaturated fatty acids such as C20 and C22 that are more
valuable and bioactive. This study, by using Drosophila melanogaster (Fruit fly) as a model organism, optimized the A6-fatty
acid elongase enzyme ElovI5 gene from mice and transferred it to fruit flies for expression. Vectors containing Elovl5 gene
were successfully injected into drosophila embryo through the microscopic injection. There were enhanced green fluorescent
proteins expressed in the whole developmental stage of Drosophila be means of fluorescence microscope. At the same time,
expression of Elovl5 gene significantly contributed to the transformation of fruit flies C18-polyunsaturated fatty acids in the
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body towards the biosynthesis of longer-chain polyunsaturated fatty acids. The transgenic fruit fly model rich in long-chain
polyunsaturated fatty acids such as C20 and C22 were obtained, providing a basis for further research on biosynthesis of

polyunsaturated fatty acids in fruit flies.
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Table 1 Primers used in PCR experiments

Primer name Primer sequence (5'-3’)

E5-s ATTCCCGGGATGGAACATTTTGATGCAT
CACTTAG
TTAGTCGACTCAATCCTTCCGCAGCTT

E5-a cc

DBA-s TTAGGCGCGCCTCATCTTGTCACACCT
ACATCTTACTA

pBA-a TTAGGCGCGCCATTTACGCGTTAAGAT
ACATTGATG

mGapd-s CTTGAACGGTAAACTCACTGGTATGG

mGapd-a TGGAGACGACTTCTTCATCGGTGTAG
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B (% 0.005% BHT), #fMRSIFARARS,
567 100 CHIA N 1 h, B ES 1 mL 3
KFI L mL ECKE, SRS, BN A
H%E 5 mL BESE.LOA P, 3 000 r/min B
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Fig. 1 Schematic diagram of the construction of Elovl5 transgene expression vector.
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B 2 Elovls ¥ & F A A HE HEIXE

Fig. 2 Elovl5 transgenic expression vector construction gel electrophoresis. (A) M: marker III; 1: PCR amplification
of Eovl5 gene; 2: extracted plasmid recombinant; 3: restriction analysis by double cut with Sma I and Sal I . (B) M:
marker IV; 1: PCR amplification of Prom A4-Elvol5-SV40 polyA gene; 2: extracted plasmid recombinant; 3: restriction

analysis by Asc I .
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Fig. 3 Green fluorescent protein detection of transgenic fruit flies. A-D (under white light): Transgenic Drosophila
eggs; transgenic Drosophila larva; transgenic Drosophila 3rd instar larva; transgenic Drosophila adult fly. E-H (under
fluorescence): Transgenic Drosophila eggs; Transgenic Drosophila larva; Transgenic Drosophila 3rd instar larva;
Transgenic Drosophila adult fly.
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Fig. 4 Integration and expression of target genes in Drosophila. (A) M: DNA marker D2000; 1: negative control; 2:
positive control; 3: wild-type Drosophila DNA; 4: genetically modified Drosophila (A0712) DNA. (B) M: DNA marker
D2000; 1: negative control; 2: positive control; 3: wild-type Drosophila RNA; 4: genetically modified Drosophila
(A0712) RNA. (C) M: DNA marker D2000; 1: negative control; 2: wild-type Drosophila internal control; 3: transgenic
Drosophila (A0712) internal control.
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Fig. 5 GC analysis of fatty acids in Elovl5 transgenic Drosophila. (A) Wild-type Drosophila (0.5% ALA) active. (B)

A0712 Elovl5 transgenic Drosophila (0.5% ALA) active.
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Table 2 Changes in fatty acid composition and
content in Elovl5 transgenic Drosophila

PUFAs Control group Test group
12:00 3.18+0.23" 3.85+0.27°
14:00 12.17+0.72 11.83+0.55
16:00 19.29+1.04 19.12+0.98
16:1n-7 15.16+0.62% 13.38+0.57°
18:00 1.74+0.16° 2.39+0.21°
18:1n-9 21.38+1.32 19.68+1.03
18:2n-6 14.24+0.81° 16.31%0.85°
18:3n-3 12.85+0.65% 8.70+0.59"
20:1n-9 0 1.60+0.22%
20:2n-6 0 0.68+0.21°
20:3n-3 0 0.52+0.09%
22:2n-6 0 0.15+0.05%
22:3n-3 0] 1.79+0.24%

Notes: values are means of three measurements; values for
each fatty acid with different superscript differ significantly
(P<0.05) between wild-type Drosophila (Control group) and
A0712 Elovl5 transgenic Drosophila (Test group).

#h3E DHA . EPA X it R 4n B 1O M A58 . K
TR ARt . B . Ao e E o0 A,
I EAE B A LB SR R X AT R T
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A B NAR DTG 18 5 — Pl 37 sy —— AR R G i
mP, wrse k], BRiSA s g,
TSR BREE K B 18 B R . TR S50
TR AAN G = G S BEEEY i, ERE
05 Fr % B S [ RE 2R P AR D, FLAR I R 4 Ak R
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Feilr T, nTVE R KRR B0 BUE F2 R A& R i .
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