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Bioinformatics Analysis on Soybean ERF Family Genes and Their Response to
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Abstract: In order to analyze the characteristics of soybean Ethylene Response Factor (ERF) genes and their response to low
phosphorus stress, this study identified ERF family genes from soybean genome database by bioinformatics methods. And then
we analyzed the evolution, chromosome distribution and gene structure of the family genes and their gene expression patterns in
different tissues during soybean development, and the expression of the family genes under low phosphorus siress. The results
showed that the gene family was distributed in the whole soybean genome except chromosome 4, among which chromosome 3,
10, 13, 18 and 19 were more distributed. The gene structure analysis showed that the whole family had a typical AP2 domain.
Homologous sequence alignment and evolutionary analysis divided the genes of this family into 4 groups, including 15, 5, 19
and 20 genes, respectively. Tissue expression analysis based on Soybase database showed that the family genes were expressed
in different tissues of soybean. qRT-PCR results showed that the family genes were induced in soybean roots, stems and leaves

under low phosphorus stress. The results showed that the structure of soybean ERF genes were conservative, and were involved

in the response to low phosphorus stress.
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ﬁénctlj , /I\ﬁér'ljnﬁﬁ? 3 W\EEO }Té}zﬁl'é\ RNA %mﬁt Tublin-F GCAGTTCACAGAGGCAGAG
6 (FAR DPA19) 4RI RNA , (i Fil % 6 i 1 & Tublin-R CACTTACGCATCACATAGCA
(%% NO. 11123ES) 4% RNA 3 % 3¢ ik &5 — ERF2-F GAGTGGGCCTTGGAACCTAC
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ASRE R Y AR 2 ERF57-F GCTTTCAAGATGAGGGGGCA
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Table 2 The characteristics of ERF gene family members in Glycine max

R 2R #5045 PSRN VA AR 40 A 2 57 TN

Gene name Sequence number Chromosome location Amino acid number vl Subcellular location prediction

GmERF1 Glyma. 01G206600 Chi01 ;52991945 . 52993448 274 7.71 AN A%

GmERF2 Glyma. 01G206700 Chi01 ;53004461 . . 53005302 275 5.93 A%

GmERF3 Glyma. 02G006200 Chi02 ;669869 . 671254 203 6.32 A%

GmERF4 Glyma. 02G267400 Chi02 ;48256852. . 48257499 215 5.38 AR
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GmERFS5 Glyma. 02G294100 Chi02 ;50328203. . 50329807 222 8.38 1 ff A%
GmERF6 Glyma. 03G111800 Chi03 ;31723004. . 31723999 168 6.51 2 i
GmERF7 Glyma. 03G112600 Chi03:31927870. . 31928756 159 9.54 A%
GmERFS Glyma. 03G111700 Chi03 ;33741053 . 33742110 195 9.60 A
GmERF9 Glyma. 03G112000 Chr03 :33804471. . 33805477 197 9.14 S A%
GmERFI0 Glyma. 03G112100 Chi03 ;33876782. . 33877516 197 9.83 41 A%
GmERF11 Glyma. 03G112400 Chi03;33922077. . 33922688 189 10.18 A%
GmERFI2 Glyma. 03G112700 Chi03 :33966555. . 33967738 223 9.18 2 %
GmERF13 Glyma. 03G112800 Chi03 ;33970662. . 33971351 151 5.61 IR
GmERF14 Glyma. 03G159800 Chr03:39502588. . 39507310 172 9.68 2R IR
GmERFI5 Glyma. 03G162500 Chi03 ;39739652. . 39740651 231 6.83 A A
GmERFI6 Glyma. 03G162700 Chi03:39770187. . 39771230 242 5.66 41 %
GmERFI7 Glyma. 05G063500 Chr05 :4417010. . 4418544 278 6.48 Y A%
GmERFI8 Glyma. 05G063600 Chi05 ;4460844 . . 4462512 255 6.01 RS YIN
GmERFI19 Glyma. 05G092800 Chi05 ;22620556. . 22621483 150 8.71 A%
GmERF20 Glyma. 06G236400 Chi06 :37768273. . 37769515 183 9.56 IESTIN
GmERF21 Glyma. 07G114300 Chi07 :13337040. . 13337762 240 9.77 41 %
GmERF22 Glyma. 07G114000 Chi07 ;13436536. . 13437981 205 9.26 2 %
GmERF23 Glyma. 07G113800 Chi07 ;13446148. . 13446645 155 6.30 AR
GmERF24 Glyma. 08G320700 Chi08 :43138192. . 43139880 210 5.97 AN A%
GmERF25 Glyma. 09G041500 Chi09 :3447207. . 3449640 237 6.85 41 A%
GmERF26 Glyma. 09G242600 Chi09:43261014. . 43262184 203 7.79 21 %
GmERF27 Glyma. 10G007000 Chrl0:692186. . 693376 167 8.79 Y A%
GmERF28 Glyma. 106036300 Chr10:3159560. . 3160081 173 8.72 A%
GmERF29 Glyma. 10G036700 Chrl0:3211796. . 3213252 270 5.45 A%
GmERF30 Glyma. 10G186800 Chrl0:41430263. . 41431854 219 5.58 41 A%
GmERF31 Glyma. 116036400 Chrl1:2611616. .2612860 276 6.05 Y A%
GmERF32 Glyma. 11G036500 Chrl1:2621248. . 2622901 269 7.69 44k
GmERF33 Glyma. 126226600 Chrl2;38675213. . 38676429 193 9.65 44k
GmERF34 Glyma. 13G122600 Chrl3:21988760. . 21989483 213 6.97 A%
GmERF35 Glyma. 13G122700 Chr13:22001514. . 22002176 220 5.34 41 A%
GmERF36 Glyma. 13G122800 Chrl3:22015613. .22016218 201 7.65 A%
GmERF37 Glyma. 13G122900 Chrl3;22047491. . 22048027 178 8.64 44k
GmERF38 Glyma. 13G123100 Chrl3:22080811. . 22082357 259 5.74 A%
GmERF39 Glyma. 13G233900 Chrl3:33247690. . 33248688 147 9.83 A%
GmERF40 Glyma. 13G274100 Chrl3:36417204. . 36418397 193 9.65 A
GmERF41 Glyma. 13G289700 Chrl3:38981708. . 38982920 95 7.92 B RS
GmERF42 Glyma. 14G020100 Chrl4;:1430045. . 1431949 222 6.89 44k
GmERF43 Glyma. 14G050100 Chrl4:3918903. . 3920202 211 5.37 A A%
GmERF44 Glyma. 15G079100 Chrl5 :6084974. . 6087570 270 8.86 Y A%
GmERF45 Glyma. 15G152000 Chrl5:12571496. . 12573825 223 9.08 IR
GmERF46 Glyma. 16G040000 Chrl6:3728322. . 3730935 285 7.59 IES N
GmERF47 Glyma. 17G145300 Chrl7:12194564. . 12195937 275 7.79 A A
GmERF48 Glyma. 17G145400 Chrl7:12209108. . 12210493 251 5.60 41 %
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GmERF49 Glyma. 18G091600 Chrl8:9132680. . 9134339 212 5.96 A%
GmERF50 Glyma. 18G252200 Chrl8:58167323. . 58167817 164 6.52 S A
GmERFS1 Glyma. 186252300 Chr18:58176771. . 58177740 202 7.01 41 %
GmERF52 Glyma. 186252400 Chrl8:58181564. . 58182572 211 7.00 Y A%
GmERF53 Glyma. 19G163800 Chrl9:42255438. . 42256575 189 11.07 i fA
GmERF54 Glyma. 19G163900 Chr19:42262310. . 42262948 209 6.61 AN A%
GmERF55 Glyma. 19G164100 Chr19;42295387. . 42296581 253 4.83 S LA
GmERF56 Glyma. 19G248900 Chr19:49383386. . 49384986 197 5.97 41 A%
GmERF57 Glyma. 20G070100 Chr20:23762132. . 23763201 209 7.74 AN H A%
GmERF58 Glyma. 20G203700 Chr20:42943921. . 42945130 214 5.45 41 A%
GmERF59 Glyma. 206196400 Chr20:43434221. . 43435410 91 11.19 41 A%
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Fig.1 The genomic location of ERF genes on Glycine max chromosomes
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Fig.2 The amino acid sequence alignment of soybean ERF family genes
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