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Bioinformatics analysis of ELOVL7 gene in Sutai pig
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Jiangxi Province and the Ministry of Agriculture of China, Nanchang 330045, China)

Abstract ; Differ to the high similarity between human and mice, the similarity of gene ELOVL7 among pig breeds is
low. To uncover this specific character, we analyzed some character of the ELOVL7 gene and its encoding amino
acid in Sutai pigs by bioinformatics method, including homology, physical and chemical properties, conserved
domains, subcellular localization, signal peptide, transmembrane domain, hydrophilic/hydrophobic, secondary
structure, function and kinase-specific phosphorylation site. The results showed that the length of ELOVL7 is 2 324
bp and its 846 bp coding region encodes a protein with 281 amino acids. The structure of ELOVL7 is stable, with
33 387.4 Da molecular weight, positive charge and basicity. The encoded protein of ELOVL7 gene is a
transmembrane , nonsecretory and hydrophobic protein, which most probably is located in cell membrane, containes
a conserved domain belonging to GNS1/SUR4 family and has 15 serine, 15 threonine and 20 tyrosine underlying
phosphorylated sites. Moreover the similarity of amino acid sequence is over 90% with high homology and its
function is mainly involved with transport and binding. The corresponding secondary structure and tertiary structure
are primarily composed of a-helix. Analyzing some characters of the ELOVL7 gene and its amino acid would benefit
the study of impaction of potential mutation of ELOVL7 to the syntetic of arachidic acid, and provide insights into
the molecular basis of fatty acid metabolism.
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Table 1 The websites and software for predicting the gene structure and function
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1 ProtParam http : // web.expasy.org/ protparam/ Yot 2 {9 o PR o A T

NCBI http : //www.ncbi.nlm.nih.gov/ gorf/ orfig. cgi T4 B A ORF X
3 NCBI http :// www.ncbi.nlm.nih.gov/ Structure/ cdd/ wrpsb.cgi Py 235y 3

hitp : //blast.st-va.ncbi.nlm.nih. gov/ Blast. cgi AR P S AR B

4 PSORT!"! hitp ://psort.hge.jp/form. html S 40 5E 437 T
5 SignalP ¥ http : //www.cbs.dtu.dk/services/ SignalP/ (55 Ik Fit )
6 TMHMM [*] http : //www.cbs.dtu.dk/services/ TMHMM/ ey Ay AR TR |
7 ProtScale http : // web.expasy.org/ protscale/ IR/ B IK TS B
8 KinasePhos! ") http : //kinasephos2.mbe.nctu. edu. tw/index. html T4 TR TR A AB A S S BT
9 ProtFun! '/ http : //www.cbs.dtu.dk/services/ProtFun/ i I RE
10 PSIPRED! ') http : //bioinf.cs.ucl.ac.uk/psipred/ R e A T
11 Phyre2! %] http : //www.sbg.blo.ic.ac.uk/phyre2/html/page.cgi? id=index A= e AR T
12 Pymol http : // www.pymol.org/ EE R =45 45 E
13 MEGA!'¥] http : // www.megasoftware.net/ R I EA N0l
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2.1 ELOVL7 £EF%)
ELOVL7 JENJP3 4K 2 324 bp, A — 58 1Y
JFHCBETEAE , 2y 846 bp , Zihh 281 P2 FE (& 1)

atggecttcagtgatcttacagctaggactgtgegtctttatgat
I AF S8SDLTARTVRILTYD
aattggatcaaagatgctgatccaagagttgaagactggetgete
N ¥ I KDADPRVYVYETDUWILIL
atgtcctecgectetgecacaaaccatcatectgggactctatgte
K S SPLPQTTITILGLTYV
tattttgtcacttctctgggaccaaagttcatzgagaatcgaaag
YF VTS SLGPI KT FINIENREK
ccctttgaactcaagaaagegatzataacatacaattttttcata
PFELIKTZ KA ANTITTYNTFTFI
gtactcttttctatztatatatgttatgagtttgtgatatcetgge
vVLFSHNYTICYETFUVINI S G
tggggtacaggttattcgtttcgatgtgaaattgttigactattca
¥ 6 TGY SFRC CETIVDTYS
cagtcacctactgcactgaggatzgtacgcacctgetggettitat
Q SPTALRNYVRTTZ CUWLY
tacttctccaaatttattgagctattagatactatcttttttgtt
YFSKFTIELILUDTTITFTFYV
ctgcgtaagaaaaatagtcaagtgactttcctgecatgtcttccat
LREKEZEKNT SOQVTT FLUHYVTFH
cataccatcatgccatggacctggtggttitggagtcaaatttget
HTTIMNXPWTUWUVW¥FGV KT F A
gcaggtggtttggggacgttccacgectttataaatacagetgta
AGGLGTT FHATFTINTAYV
catgtagtcatztattgctactatggactgtgtgcattgggacca
HVY Vv I YCYYGLCALTGTP
gcctaccagaaatacttgtggtggaaaaaatatctgacgacatta
A Y QK YLUVWUVW¥EKZ KTYTLTTTL
cagcttgtccagtttgttattgtcaccatccacataggtcagttc
QL VvQFVIVTTIHTIGA QTF
tttttcatzgaggattgcaagtaccagtatccagtctttctgtac
FFNEDCIEKTYOQYZPVFLY
atcattatzagttatgggtgcatctttcttctgetcttecttcat
I T ¥ SYGCTIVFLTULTLTFTLH
ttttggtactgtgcttacaccaaaggtcagaggectacccaaaget
F¥YCAYTZ KGO QRTLPIEKA
gtgaaaaatggaatcggcaaaaacaaagaccactga 846
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Fig.1 The coding region sequence and
deduced amino acid sequence
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jfiid ExPASy ProtParam 7EZE TN ELOVL7 FL[H 4
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% 2 ELOVL7 SR
Table 2 Signal peptide prediction of ELOVL7

L fir m Zyll

max.C 51 0.113
max.Y 24 0.11
max.S 36 0.132
mean S 1~23 0.099
D 1~23 0.105

2.4 ELOVL7 {R=r 45+

JW 33 NCBI % 57 45 #4 18 5 P FE ( Conserved
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Fig.2 Prediction of ELOVL7 conserved domains



E- N

%4 1 &

B % bk ELOVL7 £ B 6 4 415 &3 9 #

245

%3 ELOVL7 B4R E i
Table 3 Subcellular location of ELOVL7

48 5 A7 R

YA g ( plasma membrane) 0.600

5 R (Golgi body) 0.400

2847 4 P 5% ( mitochondrial inner membrane ) 0.396
P45 ( JiE ) endoplasmic reticulum ( membrane) 0.300
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Fig.3 The prediction of ELOVL7
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Fig.4 The analysis of hydrophilic/hydrophobic
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Table 4 The function prediction of ELOVL7 protein

Functional Prob Odds
Energy metabolism 0.135  1.496
Purines andpyrimidines 0.339  1.397
Translation 0.105 2.38
Transport and binding 0.804 1.96
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e SV AT PR FE A NGRS = e SRl
BMIE WS, SR, FEA o 12,
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Pred:
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Pred:
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B 5 ELOVL7 &5
Fig.5 The secondary structure prediction of ELOVL7
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Fig.6 The phylogenetic tree of different species
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Fig.7 3D molecular structures
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