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Cloning and function analysis of elongase of very long chain
fatty acid gene Bmelo424 in silkworm
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Abstract: Genes belonging to the elongases of very long chain fatty acid (ELOVL) family affect many physiological
functions in organism. In this paper, Bmelo424 gene, a member of the ELOVL family in silkworm, was cloned and its ORF
was 558 bp. Its protein sequence was predicted to have four transmembrane domains, six serine phosphorylation sites, eight
threonine phosphorylation sites and four tyrosine phosphorylation sites, and its subcellular localization was in the endoplasmic
reticulum. Secondary structure analysis showed that the percentage of alpha-helix and beta-strand was 26.7% and 20%
respectively. The results of fluorescence quantitative PCR showed that Bmelo424 gene was expressed in all tissues of
silkworm, especially with the highest expression in head. By heterologous expression of Bmelo424 gene in Saccharomyces
cerevisiae, the effect of Bmelo424 gene on fatty acid elongation was studied. GC-MS results indicated that the fatty acid
content of C16:1n-7 in S. cerevisiae with pY ES2-Bmelo424 recombinant plasmid increased significantly, whereas the content
of C16:0, C18:0 and C18:1n-9 decreased. The results of temperature stress revealed that Bmelo424 gene could improve the low
temperature adaptability of S. cerevisiae, but its high temperature adaptability decreased. This provides a reference for
exploring the function of Bmelo424 gene in silkworm.

Keywords: silkworm, elongase of very long chain fatty acid, expression profile, Saccharomyces cerevisiae, temperature stress
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x1 XHETASIFS
Tablel Primersused in thispaper

Primer name Primer sequence (5'-3) Use
Bmel0424-F ATGCCATTACAGATCTTCTTTGTGC OREF cloning
Bmelo424-R TCAGTTGCCGGCCGGCAGAACGGTG
Bmel0424-F(BamH 1 ) GGATCCATGCCATTACAGATCTTCTTTGTGC Vector
Bmelo424-R(Not 1 ) GCGGCCGCTCAGTTGCCGGCCGGCAGAACGGTG construction
Q-Bmelo424-F GTTCTTCGGACTCCTCAATACG gRT-PCR
Q-Bmelo424-R AGAGTAAGATTGGTCGTAGAAGTCCT
Sw22934-F TTCGTACTGGCTCTTCTCGT gRT-PCR
Sw22934-R CAAAGTTGATAGCAATTCCCT

Note: restriction sites are highlighted in italics.
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Fig. 1 Cloning and analysis of Bmelo424 gene. (A) PCR amplification of the Bmelo424 gene. (B) The ORF sequence

ATG CCA TTA CAG ATC TTC TTT GTG CI AGA AAG AAA TTT GAT CAT

of Bmelo424 gene and its deduced amino acid, HXXHH motif was highlighted in grey.
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Protein sequence analysis of Bmelo424. (A) Transmembrane domain prediction of Bmelo424. (B)

Phosphorylation sites prediction of Bmelo424. (C) Secondary structure prediction of Bmelo424.
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Fig. 3 Expression profiles of Bmelo424 gene in
different tissues.
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Fig. 4 Restriction enzyme digestion of the recombinant
pYES2-Bmelo424. M: marker; 1. PpYES2;, 2
pYES2-Bmelo424; 3. pYES2 plasmid digested with
BamH [ and Not I ; 4: pYES2-Bmelo424 plasmid digested
with BamH [ and Not I .
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Fig. 5 Identification of yeast transformants by PCR. M:
marker; 1. pYES2; 2: pY ES2-Bmel0424.
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Fig. 6 Comparison of fatty acids content between
pPYES2 and pY ES2-Bmel 0424 of yeast cells. *P<0.05.
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Fig. 7 Comparison of the growth of two kinds of yeast
cells after different temperature stress treatments. (A)
40 °C. (B) 30 °C (Control). (C) 4 °C.
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