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Gene Clone and Expression Analysis of Sucrose Transporter

Gene Family from Vegetable Soybean

Zhang Yumei, Hu Runfang*, Lin Guogiang*
(Crop Sciences Institute, Fujian Academy of Agricultural Sciences, Fuzhou 350013, China)

Abstract Sucrose is the main or even the only form of long distance transport of carbohydrates in higher
plants, and sucrose transporter plays a very important role in the process of sucrose transport. In this study, 9
sucrose transporter genes were cloned from vegetable soybean Mindou 6, nhamed GmSUT-1-GmSUT-9, and their
bioinformatics, phylogeny and tissue expression were analyzed. The results showed that GmSUTs belonged
to MFS superfamily. According to the SUT phylogenetic analysis, GmSUTs was divided into three subgroups
of SUT1, SUT2 and SUT4, of which GmSUT-1, GmSUT-2, GmSUT-4, GmSUT-5, GmSUT-6, GmSUT-7 and
GmSUT-8 belonged to subgroup SUT1, GmSUT-9 belonged to subgroup SUT2 and GmSUT-3 belonged to subgroup
SUT4. The differences in amino acid sequences of members of SUTs subgroups might lead to different roles in
transmembrane transport of sucrose, and their expression patterns and physiological functions were also different.
The total expression of 7 genes in the SUT1 subfamily of soybean is similar, the highest expression is in the flower,

while the expression of the seeds, leaves, stems and roots is relatively low, and the expression of GmSUT-3 in
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SUT4 subgroup and GmSUT-9 in SUT2 subgroup was relatively low. This study preliminarily clarified the structure

and tissue expression characteristics of the sugar transporter family gene in vegetable soybean, which laid the

foundation for the further development of sucrose transporter gene regulation in the accumulation and distribution

of sucrose in the development of vegetable soybean seeds.
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Table 1 Primers used to isolate the GmSUTSs genes and the cDNA length of GmSUTSs genes
B FEHID SR HI(5'—3") 19K 2 (bp)
Genes Locus ID Primer sequences (5'—3") Amplication length (bp)
GmSUT-1 Glyma02g08250 F: CCAACT CTC TCC CAC ACT CCT 1531
R: CCG GCAAGATGACTG TTC ATACAC G
GmSUT-2 Glyma02g08260 F:AGT CCCTCC TTG GTT CTACA 1691
R: AGC AGG GGA CAAAAC TGAAAC
GmSUT-3 Glyma02g38300 F: TTT TTG CGT TATACC TCT 1663
R: CAT TTT CAC CAT CCT TCT
GmSUT-4 Glyma10g36200 F: ACT CAA CAC AAA CAC TCACAC 1634
R: AAC ACG GTC AAC TCT GAT TAG
GmSUT-5 Glymal6g27320 F: TTCTCACACTCT GCT TCC 1613
R: ATG GAAACT CCC AGC AGT
GmSUT-6 Glyma16g27330 F: TCT CAC AAC AAT GGA GGA GC 1526
R: GCG AAG CAT GTAAAG CCC TAT
GmSUT-7 Glymal6g27340 F: GCC TCT CTCACAACAATG GA 1602
R: TAT ACA CAT GCA CAC ACC CAC
GmSUT-8 Glyma16g27350 F: TCTCTT GTT CCT TCT CCT 1710
R: CTATTAAAG CAG GGG ACA
GmSUT-9 Glymal8g15950 F: ATG ACG ACG GGGAAG TCTGATTT 1848

R: CTAGCC AAT ATGAAATCC TGT TGACTG G

W7y v 8. HE B KAEH ; NHSOMPA(http:/
npsa-pbil.ibcp.fr/cgi-bin/npsa_automat.pl?page=/
NPSA/npsa_sopma.html) 7t £& 3K £ 43§ £ 11 i — 2%
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Table 2 Primers used for quantitative Real-time PCR

LA S HI(5"—3")
Genes Primer sequences (5'—3")
GmSUT-1 F: CTG CTG CAT TGACTTTCTTCTC
R: CTC CTG AAG TGG TGG AGT ATATG
GmSUT-2 F: CAG GAG CAG GAC AAG GTT TAT
R: GGAATC CCAAGG ACCACT TAAT
GmSUT-3 F: GCAATAGTG GTC CCA CAG ATAA
R: GTC CAC TGATAA GGG CTG AAA
GmSUT-4 F: GGA CCATGG GAT GCT CTATTT
R: GGA GAT GGC AGC AGG ATT AT
GmSUT-5 F: GCT ATAAGT GGA CAG TGG GAT AAG
R: AGC AGAACAACC GCTAACA
GMSUT-6 F: CGC TTG GGC CTC ATT TAT TTG
R: CAAAGA CCC GGC TAG GAT AAA G
GMSUT-7 F: GTG GAAACT TGC CTG CAT TC
R: CCT GAC CTCATCAGC TTTCTT
GmSUT-8 F: GTC CTACAAAGG TCT CCACAAG
R: AGC AGC AAG AGG ATT GAG AAA
GmSUT-9 F: TTC TTC AGG TGC TAG GGAAAG
R: ACA GCAAGC TCTAGT GTC AAG
GMACTIN2/7 F: TTT GCT GGT GAT GAT GCT C
R:ACCTCTTTT TGACTG GGCT
1 M 2 M 3 M 4 5 M 6 7 M 8 M 9

1~9: K HERHEIE B A HE R 1~9 (19 14 7240, M: DNABsHE 73§ 5 DL2000.
1-9: product of GmSUT-1-GmSUT-9; M: DNA marker DL2000.
Bl KESUTERER=E
Fig.1 Cloning of GmSUTs genes in Glycine max

£33 IMAESUTHIEARREER
Table 3 Protein information of 9 GmSUTSs

FHID A4 ORFX /) (bp) R INAN LY EERY 71 (kDa)
Locus ID Gene nomenclature ORF size (bp) Size (aa) pl MW (kDa)
Glyma02g08250 GmSUT-1 1443 480 8.87 51.20
Glyma02g08260 GmSUT-2 1536 511 8.69 54.00
Glyma02g38300 GmSUT-3 1518 505 9.04 54.15
Glymal0g36200 GmSUT-4 1566 521 9.33 55.20
Glymal6g27320 GmSUT-5 1515 505 8.96 53.90
Glymal6g27330 GmSUT-6 1485 494 8.27 52.76
Glymal6g27340 GmSUT-7 1485 494 8.27 52.87
Glymal6g27350 GmSUT-8 1536 511 8.92 54.09

Glymal8g15950 GmSUT-9 1794 598 5.81 64.30
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Table 4 Amino acid similarity (%) between the GmSUTs

GmSUT-1  GmSUT-2  GmSUT-3

GmSUT-4

GmSUT-5 GmSUT-6  GmSUT-7  GmSUT-8  GmSUT-9

GmSUT-1 100

GmSUT-2 69.77 100

GmSUT-3 48.75 48.66 100

GmSUT-4 64.18 67.62 51.24 100
GmSUT-5 95.05 72.15 49.81 66.41
GmSUT-6 75.51 71.95 48.94 66.16
GmSUT-7 74.70 70.99 49.13 64.82
GmSUT-8 69.38 95.69 48.75 67.49
GmSUT-9 37.54 39.24 41.50 39.97

100

76.09 100

75.10 98.38 100

71.37 70.60 70.99 100

38.79 39.57 39.24 39.41 100

GmSUT-1
GmSUT-2
GmSUT-3
GmSUT-4
GmSUT-5
GmSUT-6
GmSUT-7
GmSUT-8
GmSUT-9

GmSUT-1
GmSUT-2
GmSUT-3
GmSUT-4
GmSUT-5
GmSUT-6
GmSUT-7
GmSUT-8
GmSUT-9

GmSUT-1
GmSUT-2
GmSUT-3
GmSUT-4
GmSUT-5
GmSUT-6
GmSUT-7
GmSUT-8
GmSUT-9

GmSUT-1
GmSUT-2
GmSUT-3
GmSUT-4
GmSUT-5
GmSUT-6
GmSUT-7
GmSUT-8
GmSUT-9

GmSUT-1
GmSUT-2
GmSUT-3
GmSUT-4
GmSUT-5
GmSUT-6
GmSUT-7
GmSUT-8
GmSUT-9

E2 KEGmMSUTSERHZ EFFILEXT

Fig.2 Multiple sequence alignment of GmSUTs in Glycine max
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100 GmSUT-7
AtSUC4
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AtSUC3
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B3 KEGmSUTsHIHLIEETFAISUCSH RGE & B 74
Fig.3 Phylogenetic relationships among Glycine max (GmSUTs) and Arabidopsis thaliana (AtSUCs)
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XP_014509699.1: £ .; XP_017409145.1: /IN&.; XP_007153820.1: 3 .; GmSUT-9: K5 ; KHN32884.1: Bf4E K& ; NP_178389.1: #l# 7/t -
XP_014509699.1: Vignaradiata var. radiata; XP_017409145.1: Vignaangularis; XP_007153820.1: Phaseolus vulgaris; GmSUT-9: Glycine max;

KHN32884.1: Glycine sojae; NP_178389.1: Arabidopsis thaliana.

B4 XEGmSUT-OEEBREIRM ST
Fig.4 Homology analysis of GmSUT-9 in Glycine max
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