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Studies on WRKY Transcription Factors and Their Biological Functions in Soybean
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Abstract: WRKY transcription factors play a key role in resistance to adverse stresses and growth development of plants.
Thus, studies on function of WRKY transcription factors have become a hotspot in the plant biology field. This paper elabora-
ted the biological functions of soybean WRKY family transcription factors, meanwhile classified and analyzed the relevant re-
sponse genes of soybean in various stress and growth development. These results will be helpful for the excavation and func-

tional analysis of the soybean WRKY gene family and provide certain molecular basis for the subsequent genetic improvement.

And it will be practical significant for us to study new anti-stress materials in new germplasm creating.
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Table 1 The regulatory role of soybean WRKY

transcription factor in biotic stress

a7/ 5E] BT M BEIH
Biotic stress Transcription factor Group  Reference
BT GmWRKY27 1Ib [18]
Phakopsora pachyrhizi GmWRKY139 il [18]
SERAR I GmWRKY31 Ila [19]
Phytophthora sojae GmWRKY148 lle [20]
3R GmWRKY53 Ila [21]
Cyst nematode GmWRKY86 I [21]
GmWRKY136 1l [21]
HRRIESELR G RE T
GmWRKY53 Ila [22]

Fusarium virguliforme

K5 B G 8595 ( Phakopsora pachyrhizi) 32 i B
RGN FERE . HHCHER R WRKYs 25
R ) R L B A R 45, Malato 25 BF 5T K B
TG T B Y K AR [ B g TR R B, TS A

WRKY ZJi% AH ¢ 3t PR A7 78 e ik 22 5. Ja IR H
RNA 3 i 5 ¥ [ B U0 2K K 5 1R 5 9L X Gm-
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Ji o BB SRR bR 2 T LR I SRR M B i {HL 43031
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SR K AR Ak, R 3 2 A 45 R 5 TR Gm-
WRKY27 Fl GmWRKY139 45 % , [a] It 13 B 3% 4 4> 4
PRIFE 00 57 48 52 17 HP AT B & A I R o

KT FEFEARE S /2 th K 5 P2 55 1 ( Phytophthora
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FEUEMA , 13 F3k GmWRKY31'" gt fr — & fE ¥ b 2%
R SRR R A . 1 E Ik GmWRKY148™
TR S RCIRAR RE A3 5 R AR IR AP
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S E KT, ¥ GmWRKYS3 . GmWRKYS86 Fil Gm-
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PR 4 8 1 K M R e 2k R Bk

KGRI ICLE A GE 06 B ( Fusarium virguli-
Jorme) JE—Fp + & T, J& K AR RIEFELE A AE 1)
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FE R SRR R Y, e 28 S SO AR T8 0 AR
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fiE, T Rl R [F AR P o {H GmWRKYS3 %if X
PN R 200 D A 0 R s i AR I 7 1 — 2B 9

BEAb, K G AR bR AE A K & E 2 B P A 32 K B
G R R S5 A W E R, O R T WRKY #
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Table 2 The regulatory role of soybean WRKY

transcription factor in abiotic stress

JE4:= 2t AT £l EE PR
Abiotic stress Transcription factor Group Reference
#h GmWRKY4 I [25]
Salinity GmWRKY6 Ile [26]
GmWRKY12 e [27]
GmWRKY13 1d [28]
GmWRKY20 i} [29][30]
GmWRKY28-like 11 [31]
GmWRKY47 Ie [29]
GmWRKY49 Tl [32]
GmWRKY54 Ila [28]
GmWRKY71 1d [29]
GmWRKY76 Ile [33]
GmWRKY92 1d [29]
GmWRKY126 Ila [33]
GmWRKY134 Ila [29]
GmWRKY144 Ie [33]
GmWRKY153 i} [29]
GmWRKY164 e [29]
GmWRKY165 1d [33]
F5 GmWRKY4 I [25]
Drought GmWRKY12 Ile [27]
GmWRKY27 Ib [34]
GmWRKY28-like 11 [31]
GmWRKY35 Ie [35]
GmWRKY47 e [29]
GmWRKYS3 Ila [22]
GmWRKY54 Ia [28]
GmWRKY57B 11 [36]
GmWRKY58 i} [33]
KA GmWRKY47 Il [33]
Water GmWRKY58 il [33]
L5 Flood GmWRKYS3 Ia [22]
i) GmWRKY4 I [25]
Cold GmWRKY21 I [28]
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Table 3 The regulatory role of WRKY transcription

factors in soybean growth and development

HEREH S M SEIE
Growth and development — Transcription factors Group  Reference
R RE
GmWRKY15a 1 [60]
Promote seed development
fREIFIE GmWRKY20 111 [30]
Promote flowering GmWRKY46 1 [30]
GmWRKY56 111 [30]
{RAEFFAEFNZE (K GmWRKY58 11 [61]
Promote flowering and
GmWRKY76 Ile [61]
stem elonging
TRBAR R H
Promote lateral root GmWRKY13 11d [28]

development

TERR -1 & 7 T, Gu 261 R Bl & WRKY1S
MR E 3L ] GmWRKYI5a 1 GsWRKY15a 3[R 1E Fp
FREDFRTESEEEOEM. A KO
AsAb AR B K S . GsWRKY15a (/)32 k& 5 Fh
FRANIEA G, HE A & Bt ik AtWRKY15
R ffi i 8 i 363k GRWRKYIS i) 25 FF i
KO s g SRR WA ) WRKY1S [R] 525 K 7] fig
SN 20 R /NI 1 25 B R/ P T S8 0 A 4 2
Ko W92 K GmWRKY20 .GmWRKY46 ,GmWRKY56
HEGHME T AR, iIFKIE GWRKY20 1E1)
RFHR RS L ME SR AT I 4K, S 5 R Y T 1L i
72, RINHE BERP 7085 & . Yang 261V BFSE L,
113235 GmWRKY58 F1 GmWRKY76 {23 FF 1€ FlZL 1K)
AR BRI S I AEAE R AR K R rh e 35
BIYER . 7348, 1233k GmWRKY13 AN BE 534 58 4
BT R H & e ) ROER R () B 3 A1 a2 0 AR 3
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Table 4 The regulatory role of soybean WRKY transcription

factor in plant hormone metabolism

TR ER e N1 4 27 ik
Plant hormone Transcription factors Group Reference
Hﬁiff& GmWRKY28-like 111 [31]
I GmWRKY53 Ila [22]
UN 71 GmWRKY4 I [25]
SA GmWRKY19 1 [21]
GmWRKY39 11 [21]
GmWRKY49 1le [25]
GmWRKY59 Ile [21]
GmWRKY62 I1b [21]
GmWRKY79 1Ib [21]
GmWRKY80 Ile [21]
GmWRKY103 Ile [21]
GmWRKY106 Ila [21]
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