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Bioinformatics Analysis of ST1 Gene in Soybean
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Abstract: Sulfotransferase( SULT) is a gene superfamily. In this study we mainly analyzed the structure and function of ST1
gene in soybean based on bioinformatics. The results showed that the full sequence length of GmST1( Williams 82) was 1 439
bp. The CDS was 1 035 bp in length encoding 344 amino acids. By sequence alignment one non-synonymous SNP was found
between Williams 82 and Dongnong 93-046 leading to the changes of amino acid. There were multiple cis-elements about light
responses SA drought and auxin in promoter sequence region detected by PlantCARE. The Bio-Analytic Resource for Plant
Biology database was used to analyze the different expression of the homologous gene of GmST1 in Arabidopsis. The results in—
dicated that the gene had tissue-special expression and was involved in salt drought and diseases responses.
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1 GmST1
Fig. 1 Sequence diversity of GmST1 gene in different soybean genotypes
2 GmSTI1
Fig. 2 Prediction of the transmembrane domains in GmST1 protein
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( Random coil)
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3 GmST1 /

Fig. 3 Prediction of the hydrophobic/hydrophilic in different haplotypes of GmST1 gene
1 GmST1

Table 1 Percentage of protein secondary structures in different haplotypes of GmST1 gene

Percentage /%

Name of the structure Williams 82 Dongnong93-046
[ Alpha helix 38.37 42.95
™ Pi helix 0.00 0. 00
Extended strand 20. 64 21. 64
Bend region 0.00 0. 00
Ambiguous states 0.00 0. 00
310 310 helix 0.00 0. 00
B Beta bridge 0.00 0. 00
B Beta turn 9.88 9.18
Random coil 31.10 26.23
Other states 0.00 0.00

4 GmST1
Fig. 4 Secondary structure of the protein product encoded by different haplotypes of GmST1 gene
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Fig. 5 3-D structure of the protein product encoded by different haplotypes of GmST1 gene
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Table 2 SULT genes in different plant species
SULT ID SULT ID
Species ID of homologous SULT genes Species ID of homologous SULT genes

Arabidopsis thaliana
Brassica napus
Cicer arietinum
Citrus sinensis
Coffea canephora
Eucalyptus grandis
Fragaria vesca subsp. Vesca
Pyrus x bretschneideri
Theobroma cacao

Vigna radiata

NP_196317.2

Jatropha curcas

XP_013718837.

Lotus japonicus

XP_004514095.

—_

Malus domestica

KDO044381. 1

Medicago truncatula

CDP16517. 1 Phaseolus vulgaris

XP_010031022.

—_

Populus trichocarpa

XP_004307199.

—_

Prunus mume

XP_009370647.

Ricinus communis

XP_007010821.

—_

Vigna angulari

XP_014504214.

XP_012068720. 1
AFK43741. 1
XP_008347825. 1
XP_003598424. 2
XP_007133678. 1
XP_002304810. 1
XP_008231647. 1
XP_002538120. 1

KOM36468. 1
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6 SULT
Fig. 6 The phylogenetic tree of SULT genes in different plant species
3 GmST1

Table 3 Promoter elements of GmST1

Name Amount Function Sequence

ABA
ABRE 3 TACGTG

Involved in reaction of ABA

ACE 2 AACGT
Light responsive element

ARE 1 TGGTTT

Anaerobic induction

ATI -motif 2 ATTA

Light responsive module

Box 4 4 ATTAAT

Light responsive element

G-Box 4 CACGTT

Light responsive element

GAG-motif 3 AGAGATG

Light responsive element

GARE-motif 1 AAACAGA
Gibberellin responsive element

HSE 2 AAAATT

Involved in heat stress responsiveness
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3
Name Amount Function Sequence
MYB
MBS 1 TAACTG
MYB binding site involved in drought-inducibility
MYB
MBSI 1 aaaAaaC( G/C) GTTA
MYB binding site involved in flavonoid biosynthetic genes regulation
TCA-element 2 CCATCTTTTT
Involved in salicylic acid responsiveness
TGA-element 1 AACGAC
Auxin—responsive element
Circadian 3 CAANNNNATC
Involved in circadian control
GmTLP GmTLP
3
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