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Research Progress on the Function of WRKY Transcription
Factor Response to Biotic and Abiotic Stresses in Soybean
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Abstract: Soybean ( Glycine max ( L. ) Merr. ) is an important oil crop and is often challenged by multiple
stresses, thus resulting in loss of yield production and decrease of grain quality in lifecycle. WRKY transcription
factors ( TFs ) are identified to involve into the responses to various stresses, for instance by regulating
phytohormone-mediated signal transduction. The WRKY transcription factors belong to one of the TFs families
found in plants. The family member generally contains one or two WRKY domain (s ) which consists of approximately
60 amino acids. WRKY-TFs have been uncovered participating into the biological processes such as crop senescence,
seed development, germination and dormancy, and have been also found to regulate the adaptability of plants response

upon biotic and abiotic stresses. However, deciphering WRKY-TFs in soybean remains relatively insufficient. This
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study mainly elaborates on the research progress of the family structure/organization and their roles responding to biotic

and abiotic stresses. Moreover, we propose future research focuses and hot spots to provide insights for unlocking the

biological function of the WRKY family members in soybean.

Key words: soybean; WRKY transcription factor; biotic stress; abiotic stress
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Table 1 Research progress of WRKY transcription factors in response to abiotic stress of soybean
LR K WRKY 5381~k SRS Fkmia YN SR
Gene name Number of WRKY domains Stress type Expression pattern ~ Transferred plant Reference
GmWRKY4 2 TR # AL A [22]
GmWRKY6 1 G BT Bk R i HARIT A IRAR [23-24]
GmWRKY7 1 ik R RS [25]
GmWRKYI2 1 T R R RE. [26]
GmWRKYI3 1 h R RS [18]
GsWRKYI5 - i iR KR [27]
GmWRKYI6 2 TH 3k R RS [28]
GmWRKY20 1 T i IR IT [29]
GsWRKY20 - T 3R R EIASE [30-31]
GmWRKY21 2 (i i K JURIT [32]
GmWRKY27 2 T 3k R p Nz [33]
GmWRKY28-like 1 T R iR AR IT [34]
GmWRKY3S5 1 T R PRI [35]
GmWRKY45 1 e ARwE i AR IT [18,36]
GmWRKY49 1 h R AR FT [37-38]
GmWRKY54 1 TR i AR IT [18,39]
GsWRKY57 - T R IR IT [40]
GmWRKY57B 1 T i LG [41]
GmWRKY58 1 TR R R K I [42]
GmWRKY71 1 Ey T [21]
GmWRKY75 1 ER7 R IR i IR IT [24,43]
GmWRKY92 1 h i [44]
GmWRKYI11 1 ik i PRI HHEL [38]
GmWRKY144 1 h A [44]
GmWRKYI65 1 £ R [44]

BN rp L IR AR P S R R RE L B LB o -7 SRR B R R HEAT A B TR

The “-” in the second column indicates that the gene domain is not reported, and the “-” in the fifth column indicates that the gene

has not been transgenic

2.1 KE WRKY ®EREFIT 258 i 5z
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GmWRKY57B #£ K E AR ZEF it 3545 ik, IF H
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FESE P R IT A2 T S R B BN TR A
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F (ABI5 . ABI4 Fll ABI4 ) ) 323k #E A F ABA A,
5 T e, S BR R O T RE0 Wed 40
58 & GmWRKYS4 W] figl 4 ##1% ABA Al Ca™ {55
51 I O P ACAL DT T K A AR R B BT
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Table 2 Research progress of WRKY transcription factors
response tobiotic stress in soybean

WRKY 2503k 5k

A4 R S EESiA 25k
Number of
Gene name . Stress type Reference
WRKY domains
GmWRKY27 1 NR [12]
GmWRKY31 1 KRG [60]
£ B AR I
GmWRKY40 1 KGR [61]
GmWRKYS53 1 i 4 2k R [62]
GmWRKY86 2 i 4 2k [62]
GmWRKY136 1 i e 2k [62]
GmWRKY139 1 K2 H [12]
GmWRKY148 1 £ B AR 89 [63]
GmWRKYS81 1 NG E =t [64]
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