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Abstract Based on bioinformatic methods, soybean genome database and expression microarray data, soybean
GST genes family were identified in this study. And their gene sequences, protein sequences and chromosome
location were obtained. All of ninty-four GST genes from soybean were classified into 5 subfamilies according to
phylogenetic relationship. And they were distributed on 16 chromosomes. Based on the soybean developmental
expression database, the expression pattern of the GST gene family at different development organs and stages was
analyzed. Eleven differentially expressed genes were found, and seven of them were highly expressed in root at
each developmental stage by microarray. They were differentially expressed in different tissues and developmental
stages. These results are helpful for their functional analysis and using for crop anti-stress improvement.
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1 GST

ABRE, DRE, ERE, LTRE, MYB

Table 1 Domain in GST genes and distribution of ABRE, DRE, ERE, LTRE, MYB, and MYC cis-acting elements in soybean GST

gene promoters

(Pfam) ABR DRE ERE LTRE MYB MYC

Gene ID number Domain (Pfam)

Glyma01g04690 GST-N(02798), GST-C(00043) 2 0 1 1 2 28
Glyma01g04700 GST-N, GST-C 6 0 2 2 17 22
Glyma01g04710 GST-N, GST-C 1 0 3 0 18 16
Glyma01g26220 GST-N, GST-C 0 0 0 1 11
Glyma01g26230 GST-N, GST-C 5 0 3 0 7
Glyma01g34360 GST-N 1 0 0 0 17 20
Glyma02g02860 GST-N, GST-C 1 1 1 1 11 8
Glyma02g02870 GST-N 2 0 3 0 21 12
Glyma02g02880 GST-N, GST-C 0 1 2 2 22 14
Glyma02g11045 GST-N 8 2 0 3 12 34
Glyma02g17330 GST-N, GST-C 0 0 2 1 15 18
Glyma02g17340 GST-N, GST-C 3 0 0 2 21 22
Glyma02g33780 GST-N, GST-C 4 0 0 4 12 8
Glyma02g40760 GST-C 3 2 0 2 26 16
Glyma02g45328 GST-N, GST-C 5 0 1 0 24 34
Glyma02g45336 GST-N, GST-C 2 0 1 0 14 18
Glyma03g16563 GST-N, GST-C 2 0 1 0 15 12
Glyma03g16600 GST-N, GST-C 0 0 1 1 10 10
Glyma03g33340 GST-C 0 4 3 5 8 16
Glyma05g29370 GST-N, GST-C 1 2 1 6 20 10
Glyma05g29381 GST-N, GST-C 4 0 0 2 17 10
Glyma05g29390 GST-N, GST-C 1 1 0 2 10 12
Glyma05g29400 GST-N, GST-C 2 0 0 0 9 23
Glyma05g37905 GST-N 2 0 1 0 20 12
Glyma05g37910 GST-N 3 1 0 1 9 14
Glyma06g10390 GST-N 10 2 2 2 9 20
Glyma06g12400 GST-N, GST-C 0 0 3 0 18 20
Glyma06g20730 GST-N 0 0 0 0 10 22
Glyma07g08202 GST-C 1 2 2 1 19 12
Glyma07g16800 GST-N, GST-C 1 0 2 1 10 18
Glyma07g16810 GST-N, GST-C 3 0 2 2 17 20
Glyma07g16830 GST-N, GST-C 8 0 1 0 13 26
Glyma07g16840 GST-N, GST-C 2 0 0 0 6 4
Glyma07g16850 GST-N, GST-C 1 0 0 0 12 6
Glyma07g16855 GST-N, GST-C 4 0 1 1 15 12
Glyma07g16860 GST-N, GST-C 3 0 1 0 15
Glyma07g16876 GST-N 5 0 3 2 11
Glyma07g16910 GST-N, GST-C 2 2 2 2 5
Glyma07g16925 GST-N, GST-C 2 0 5 0 9 14
Glyma07g16940 GST-N, GST-C 3 0 1 0 4 4
Glyma07g34820 GST-C 0 0 1 0 15 8
Glyma08g01691 GST-N 3 1 1 2 21 18
Glyma08g12510 GST-N, GST-C 3 0 0 1 14 16
Glyma08g12520 GST-N, GST-C 2 1 1 1 15 22
Glyma08g12530 GST-N, GST-C 0 0 1 1 14 24
Glyma08g18640 GST-N, GST-C 1 0 0 2 20 26
Glyma08g18660 GST-N, GST-C 2 0 2 0 18 10
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1

Continuing table 1

(Pfam) ABR DRE ERE LTRE MYB MYC

Gene ID number Domain (Pfam)

Glyma08g18671 GST-N, GST-C 1 0 0 6 18 26
Glyma08g18680 GST-N, GST-C 0 0 0 0 23 28
Glyma08g18690 GST-N, GST-C 2 0 1 0 5 8
Glyma08g41960 GST-N, GST-C 4 0 2 0 13 36
Glyma08g41970 GST-N, GST-C 3 0 2 0 16 8
Glymal0g02460 GST-N, GST-C 0 0 4 0 20
Glymal0g04570 GST-N, GST-C 7 0 1 1 16
Glymal0g05480 GST-C 0 0 1 2 16 6
Glymal0g33650 GST-N, GST-C 5 0 2 0 13 14
Glymal0g33691 GST-C 1 0 1 0 11 6
Glymallg31330 GST-N, GST-C 7 3 2 0 15 18
Glymal1g33260 GST-N, GST-C 11 0 1 4 17
Glymal3g09650 GST-N, GST-C 6 0 1 1 13 6
Glymal3g15550 GST-C 3 0 1 2 10 14
Glymal3g19130 GST-N, GST-C 2 0 2 1 11 10
Glymal3g19830 GST-C 4 0 0 0 9 14
Glymal3g19840 GST-C 3 3 3 2 12 10
Glymal4g03461 GST-C 1 0 1 0 25 28
Glymal4g03470 GST-N, GST-C 12 0 1 0 20 30
Glymal4g24620 GST-C 2 0 0 1 11 6
Glymal4g31915 GST-C 4 2 0 1 25 12
Glymal4g39090 GST-N, GST-C 3 0 0 1 27 28
Glymal5g40190 GST-N, GST-C 1 0 1 0 10
Glymal5g40200 GST-N, GST-C 26 1 2 1 24
Glymal5g40220 GST-N, GST-C 0 0 1 0 19 24
Glymal5g40240 GST-N, GST-C 0 0 1 0 9 12
Glymal5g40250 GST-N, GST-C 1 2 1 1 30 16
Glymal5g40260 GST-N, GST-C 6 0 2 0 14 30
Glymal5g40280 GST-N 1 0 0 0 27 20
Glymal5g40290 GST-N, GST-C 5 0 1 0 16 16
Glymal5g40305 GST-C 2 0 3 0 12 10
Glymal7g00691 GST-N, GST-C 2 0 1 0 11 10
Glymal7g00700 GST-N, GST-C 0 1 1 1 12 12
Glymal7g04680 GST-N, GST-C 1 2 4 2 10 4
Glymal8g04960 GST-N, GST-C 5 0 1 0 17 20
Glymal8g05820 GST-N, GST-C 3 0 0 2 9 10
Glymal8g13620 GST-N, GST-C 0 0 1 0 14 12
Glymal8g13630 GST-N, GST-C 0 2 2 3 7 10
Glymal8g13640 GST-N, GST-C 1 3 0 3 15 6
Glymal8g16850 GST-N, GST-C 0 0 0 0 18 24
Glymal8g41340 GST-N, GST-C 1 1 4 0 6 24
Glymal8g41350 GST-N, GST-C 0 0 2 0 15 10
Glymal8g41410 GST-N, GST-C 4 1 2 1 8 16
Glymal9g36080 GST-C 4 1 0 0 23 16
Glyma20g02490 GST-N, GST-C 1 0 4 3 21 8
Glyma20g23420 GST-N, GST-C 1 0 3 1 18
Glyma20g33951 GST-N 7 2 0 3 20
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Figure 3 Expression profile of soybean GST genes in different tis-
sues and developmental stages

Note: Colors in square presented heatmap scale of expression in
chips: red is the highest, pink is higher, then is white, light blue,
dark blue, and purple is zero
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