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Bioinformatics Analysis of Storage Oil Protein in Soybean
WANG Wei-jie, WU Dan, WANG Jin-peng
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Abstract: There are closed relationships between the quantity of oil storage and oil synthesis pathway in soybean seed, oil
synthesis pathway is complicated process involved in many proteins and enzymes. Storage oil proteins, one of the important
proteins, were analyzed by bioinformatics method in the paper. The genome of soybean was download from JGI database, the
storage oil gene and related proteins were obtained by database searches and Perl program data mining, 23 genes closely relat-
ed to oil storage were identified from 1 264 storage oil genes in soybean. By using software such as Protparam, SOPMA, Prot-
Comp and SignalP, the features of protein sequences, physical and chemical properties, secondary structure, subcellular loca-
tion, and signal peptide were analyzed. Bioinformatics analysis indicated that 23 oil storage genes maps unevenly on 12 soy-
bean chromosomes. Twenty-three oil storage proteins vary in compositions of amino acid (165 and 1 012) , isoelectric points
(5.90 and 10.03), and exons (5 and 16). Secondary structure prediction results showed that alpha helix and random coil
were common structures. Those proteins were located on endoplasmic reticulum, plasmalemma and extracellular. Phylogenetic
tree were constructed by neighbor-joining methods basing on the multiple sequences alignments of Clustal W provided by
MEGAG6 software. Analysis of phylogenetic tree showed that the relationships of 23 storage oil genes and their differences in
revolutionary history.
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Fig. 1 Chromosome mapping of soybean storage oil gene
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Table 1 The first structure and exon analysis of soybean storage oil proteins

R AR Gy N EHUEER B K P A e %L LI AR
Name No. of AA Molecular weight /Da  pl Aliphatic index Hydrophobicity Tnstability index No . of exon
Glyma01g36011. 1 329 36884. 6 9.70 99. 00 0.312 42.81 9
Glyma03g41030. 1 240 27167.9 7.10 74.00 -0.317 38.03 6
Glyma07g04080. 1 676 75571.0 6.28 71.97 -0.360 41.96 6
Glyma09g07520. 2 517 59286. 5 8.93 100. 48 0.216 46.20 16
Glyma09g22306. 1 204 22592.7 8.92 79. 80 - 0. 469 41.51 6
Glyma09g22330. 1 201 22515.7 9.24 83.43 -0.492 30.02 6
Glyma09g22455. 1 200 22568.7 7.07 84.35 -0.476 35.12 6
Glyma09g22580. 1 202 22828. 8 7.86 77.23 -0.531 42.29 6
Glyma09g25350. 1 165 19197. 0 6.15 82.06 -0.062 37.22 5
Glyma09g32790. 1 337 38202. 0 9.62 98.37 0. 164 40. 48 9
Glymal0g33350. 2 189 21275.0 6.04 84. 66 -0.310 53.90 5
Glymal1g09411. 1 270 30762. 6 10. 03 94.93 0.261 41.31 9
Glymallg19570.2 582 65783.5 5.91 87.75 -0.112 44.95 7
Glymal2g08915. 1 1012 113732.9 7.44 89. 13 -0.058 35.84 12
Glymal3g16560. 1 498 57332.4 8.89 102.75 0.279 46.75 16
Glymal3g16790. 1 668 74776. 8 8.59 79.43 -0.256 36.87 6
Glymal6g00790. 2 668 74557.0 6.28 71.81 -0.335 42.50 6
Glymal6g21960. 1 350 39591.7 9.68 95. 83 0.187 44.08 9
Glymal6g21970. 1 317 36002. 6 9.26 102. 68 0.357 38.33 9
Glymal7g05910. 2 668 74833.8 8.59 78.98 -0.270 36. 12 6
Glymal7g06120. 1 504 57999. 1 8.89 102. 68 0.250 45.04 16
Glymal9g43680. 2 315 35959. 3 8.95 78.95 -0.204 45.11 6
Glyma20g34300. 1 227 25886. 5 5.90 85.51 -0. 158 61.28 7
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Table2 The secondary structure prediction and subcellular location

P2 o — 1 iE B~ ¥ SEfri TEHLI VA 5 A7
Name a-Helix B-Turn Extended strand Random coil Subcellular location
Glyma01g36011. 1 97 35 93 104 A 5 R
Glyma03g41030. 1 59 35 48 98 Hash
Glyma07g04080. 1 201 71 125 279 i
Glyma09g07520. 2 208 45 92 172 P )
Glyma09g22306. 1 71 26 35 72 Jaoh
Glyma09422330. 1 72 23 30 76 Mgk
Glyma09g22455. 1 69 23 39 69 JITELN
Glyma09g22580. 1 74 27 30 71 Ja4h
Glyma09425350. 1 48 20 39 58 Mgk
Glyma09g32790. 1 104 33 87 113 P % )
Glymal0g33350. 2 56 18 32 83 Ja4h
Glymal1g09411. 1 54 38 84 94 P 1)
Glymal1g19570. 2 209 61 126 186 Jig
Glymal2g08915. 1 368 79 219 346 T
Glymal3g16560. 1 202 37 83 176 P 5 R
Glymal3g16790. 1 208 64 154 242 Jii
Glymal6g00790. 2 219 66 126 257 i
Glymal6421960. 1 113 32 89 116 5
Glymal6g21970. 1 122 31 78 86 PN S5
Glymal7g05910. 2 206 69 152 241 JoT g
Glymal7g06120. 1 203 36 94 171 P )
Glyma19g43680. 2 84 36 70 125 Mgk
Glyma20g34300. 1 106 27 28 66 Jfash
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Fig.2 The phylogenetic analysis of soybean storage oil proteins
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