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Abstract; In transcription factor family, SBP is a specific group only found in plant. The genes in this family contain a con-

servative nucleotide sequences namely DNA-binding domain, also called SBP-box, which encodes the SBP-domain including

79 amino acid residues and is highly conservative. With homology alignment, all previously known SBP from Arabidopsis, Ory-

za sativa and other plant species were blasted against the soybean genome sequences to mining novel SBP TFs in soybean by a

series of strict filtering criteria. In total, 44 members in SBP TFs were identified and predicted. These transcription factors

were predicted and verified to be involved in soybean growth and development, adversity response, hormone response, resist-

ance to mold response and photosynthesis control process.
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Table 1 The transcription factor information of
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http : //plntfdb. bio.

RiceTFDB  Oryza sativa 2856
uni-potsdam. de/
http : //plntfdb. bio.
PInTFDB  Arabidopsts 2016
uni-potsdam. de/
http : //planttfdb. cbi.
PlantTFDB  Glycine max 3546
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Table 2 Groups of 44 SBP transcription factors of soybean

il 2 KE o4 AR KB
Group Name Length/bp  Group Name Length/bp
Gl GmSPL15_36 1153 G3 GmSPL13_30 1298

Gl GmSPL17_38 811 G3 GmSPLO6_15 1683

Gl GmSPL09_22 1096 G3 GmSPL17_39 498
Gl GmSPL10_23 1507 G3 GmSPLO3_8 277
Gl GmSPLO7_20 954 G3 GmSPLO1_2 238

Gl GmSPL02_4 1378 G3 GmSPL15_35 716

Gl GmSPLO7_19 133 G3 GmSPLO1_3 376
Gl GmSPL13_29 95 G3 GmSPLO7_17 274
Gl GmSPL13_31 127 G3 GmSPL11_25 104
Gl GmSPL15_34 127 G3 GmSPLO1_1 482
G2 GmSPLO4_11 365 G4 GmSPL19_43 429
G2 GmSPL18_40 407 G4 GmSPLO6_16 185
G2 GmSPLO6_14 203 G4 GmSPL12_27 412
G2 GmSPL19_42 365 G4 GmSPL13_32 175
G2 GmSPLO5_13 472 G4 GmSPL13_33 147
G2 GmSPL11_24 139 G4 GmSPL20_44 934
G2 GmSPL11_26 377 G4 GmSPL12_28 196
G2 GmSPL16_37 365 G4 GmSPLO7_18 994
G2 GmSPLO8_21 581 G4 GmSPL18_41 350
G3 GmSPLO2_5 464 G4 GmSPLO3_7 452
G3 GmSPLO4_10 564 G4 GmSPLO2_6 358
G3 GmSPLO5_12 636 G4 GmSPLO3_9 639

14 10 AR T, B K GmSPL10_23
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Fig.2 Multiple sequence alignment of DNA-binding domain in SBP transcription factors of soybean
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Fig.3 The sequence icon of DNA-binding structure domain in SBP transcription factors of soybean
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Fig.4 Phylogenetic tree of soybean SBP transcription factors genetic structure domain
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The red circle of Fig. 5-A marked the difference part among groups.
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Fig.5 The SBP-box tertiary structure
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Table 3 The forecasting results of promoter area of SBP

transcription factors of soybean

B 524 PR kIR (AT Jr 4 e
Site name Origin Position  Sequence Function

Cis-acting element

Hordeum GCAACGT- involved in the ab-
ABRE 954
vulgare GTC scisic acid respon-
siveness
Arabidopsis AGAAA-  Part of a module
AE-box 1142
thaliana CAA for light response
Cis-acting regula-
tory element essen-
ARE Zea mays 875 TGGTTT
tial for the anaero-
bic induction
Part of a conserved
Arabidopsis AATCTA- DNA module in-
ATCT-motif 285
thaliana ATCT volved in light re-
sponsiveness
Part of a conserved
Pisum AATCTA- DNA module in-
ATCT-motif 917
sativum ATCC volved in light re-
sponsiveness
Part of a conserved
 Arabidopsis AATCTA- DNA module in-
ATCT-motif 729
thaliana ATCT volved in light re-
sponsiveness
Part of a conserved
Petroseli-
DNA module in-
Box 4 num 550 ATTAAT
) volved in light re-
crispum )
sponsiveness
Pisum sati- TTT Light  responsive
Box T 2
vum CAAA element
Pisum sati- TTT Light  responsive
Box I 270
vum CAAA element
Pisum sati- CATTT
Box I1I 336 Protein binding site
vum ACACT
Petroseli-
Fungal elicitor re-
Box-W1 num  crisp- 436 TTGACC .
sponsive element
um
Cis-acting regula-
CGTCA- Hordeum tory element in-
70 CGTCA
motif vulgare volved in the Me-
JA-responsiveness
Cis-acting regula-
CGTCA- Hordeum tory element in-
1353 CGTCA
motif vulgare volved in the Me-
JA-responsiveness
Cis-acting regula-
CGTCA- Hordeum tory element in-
1193 CGTCA
motif vulgare volved in the Me-
JA-responsiveness
Dianthus
ATTT Ethylene-respon-
ERE caryophyl- 2
; CAAA sive element
us
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1 44 FR I (A gl e i 44 FR R IR i gl e
Site name Origin Position Sequence Function Site name Origin Position Sequence Function
Cis-acting regula- Cis-acting regula-
Pisum tory element in- -1 - i , -
G-Box : 956 CACGTT y ome Skn =" _mo- Oryza sati 1354 CTCAT tory element re
satwum volved in light re- ||f va quired for endo-
sponsiveness sperm expression
GARE-mo- Brassica ol- Gibberellin-respon- Cis-acting element
) 935 TCTGTTG ) AT-
tif eracea sive element TC-rich re- Nicotiana involved in defense
572 TCTCTA-
peats tabacum and stress respon-
GARE-mo-  Brassica ol- AAACA- Gibberellin-respon- AC
1089 siveness
tif eracea GA sive element
Cis-acting element
. Solanum AATCCA- Light  responsive || TC-rich re- Nicotiana ATTTTCTC- involved in defense
GT1-motif 476 . 1255
tuberosum CA element peats tabacum CA and stress respon-
Element involved siveness
Arabidopsis CAAT ( A/  in differentiation of Cis-acting element
HD-Zip 1 341 AT-
thaliana T)ATTG the palisade meso- || TC-rich re- Nicotiana involved in defense
724 TCTCTA-
phyll cells peats tabacum AC and stress respon-
Element involved siveness
Arabidopsis CAAT ( A/  in differentiation of Ci . 1
HD-Zip 1 i 833 ) 1s-acting  element
thaliana T) ATIG the palisade meso- TCA-ele- Nicotiana 1151 CCATC involved in salicyl-
phyll cells ment tabacum TTTTT ic acid responsive-
Element involved
ness
Arabidopsis CAAT(G/ in the control of
HD-Zip 2 341 Cis-acting element
thaliana C)ATTG leaf morphology
TCA-ele- Brassica ol- GAGAA involved in salicyl-
development 1179
. ment eracea GAATA ic acid responsive-
Element involved
. . ness
Arabidopsis CAAT(G/ in the control of
HD-Zip 2 833 . . .
thaliana C)ATTG leaf morphology . Arabidopsis Part of a light re-
TCT-motif 292 TCTTAC
development thaliana sponsive element
Cis-acting element
. . . Arabidopsis Part of a light re-
Brassica ol- AAAAA involved in heat || TCT-motif 425 TCTTAC
HSE 387 thaliana sponsive element
eracea ATTTC stress  responsive-
ness Cis-acting regula-
MBS Zea mays 435 CGGTCA  MYB Binding Site || 1CACG- Hordeum 70 Toacg 'O clement in-
MYB binding site motif vulgare volved in the Me-
MBSII Petunia hy- ss4 AAAAGT-  in flavonoid bio- JA-responsiveness
’ brida TAGTTA synthetic genes Cis-acting - regula-
. TGACG- Hordeum tory element in-
regulation 1353 TGACG
motif vulgare volved in the Me-
Oryza sati- CCT Gibberellin-respon- .
P-box 747 JA-responsiveness
va TTTG sive element . .
Cis-acting regula-
Cis-acting  regula- || TGACG- Hordeum 1193 TGACG tory element in-
RY -element Helianthus 1098 CATG- tory e‘lemem in- || motif vulgare . volved in the Me-
annuus CATG volved in seed-spe- JA-responsiveness
cific regulation Arabidopsis
. . W box 436 TTGACC
Cis-acting regula- thaliana
-1 ; ;. -
Skn ™' _mo- Oryza sati )18 GTCAT tory element re Cis-acting regula-
uf va quired for  endo- AuxRR- Nicotiana tory element in-
sperm expression 1367 GGTCCAT . .
pe p core tabacum volved in auxin re-
Cis-acting regula- sponsiveness
Skn "' mo- Oryza sati- tory element re- Arabidopsis
- 941 GTCAT . S rasdopsts -C .
tif va quired for endo- box § thaliana 873 AGCCACC
sperm expression
Cis-acting  regula- rbeS- Lemna gib- 1224 GTCGATA- Part of a light re-
Skn "' _mo- Oryza sati- tory element re- CMA7a ba AGG sponsive element
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