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The role of plant WRKY transcription factors against salt
stress: a review
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Abstract: High salt content in soils severely hampers plant growth and crop yields. Many
transcription factors in plants play important roles in responding to various stresses, but their
molecular mechanisms remain unclear. WRKY transcription factors are one of the largest families
of transcription factors in higher plants that are involved in and influence many aspects of plant
growth and development. They play important roles in responding to salt stress. The regulation of
gene expression by WRKY proteins is mainly achieved by binding to the DNA’s specific
cis-regulatory elements, the W-box elements (TTGACC). In recent years, there have been many
studies revealing the roles and mechanisms of WRKY family members, from model plant
Arabidopsis to agricultural crops. This paper reviews the latest research progress on WRKY
transcription factors in response to salt stress and discusses the current challenges and future
perspectives of WRKY transcription factor research.
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Figure I The domain structures for different WRKY subfamily in higher plants. I N and I C denote the

N-terminal and C-terminal domains from Group I WRKY proteins, respectively.
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Table 1
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RSB E . SRR L, OsWRKYS0 Hid
FREY) R T EI A RS2 . AEENA T,
i1k OsWRKY50 FakkH OsLEA3 . OsRAB2I .

OsHKTI;5 F1 OsPSCS1 W335 B3 i TEF AR AU
Xf BEAE Y . OsSWRKYS0 i1 ABA AR 415
I ABA MM R Tl A NG ARG, JRHg R
WA 2P ZmWRKY 104 5E 7 T 41 i A%
IR TG SR IOE G . ZmWRKY104 FEE K
(Zea mays)H i1k Fe ik 1) 1E [ P85 ZmSOD4 )
ik, &5 T ERXE A TN 2, SR T
SIERMATEMEEMFER | N ¥ (malondialdehyde,
MDA) 7 it Fl LA 5098 T F1 40 L i3, AT 4
BT AEER AT R DY S A6 (Arachis hypogaea
Linn.)iY AhWRKY75 i 22 $2 5 ROS IHBR R G

WRKY transcription factors (TFs) involved in salt stress responses in plants

No. Gene Species Function References
1 AtWRKY28 Arabidopsis thaliana Tolerant to salt [33]
2 AtWRKY33 Arabidopsis thaliana Tolerant to salt [34]
3 AtWRKY46 Arabidopsis thaliana Tolerant to salt [35]
4 AhWRKY75 Arachis hypogaea Linn. Tolerant to salt [36]
5 BcWRKY1 Boea crassifolia Sensitive to salt [37]
6 CIWRKY20 Citrullus lanatus Tolerant to salt and cold [38]
7 CmWRKY17 Chrysanthemum morifolium Sensitive to salt [39]
8 GhWRKY34 Gossypium hirsutum Tolerant to salt [40]
9 GmWRKY13 Glycine max Sensitive to salt [41]
10 GmWRKY54 Glycine max Tolerant to salt and drought [41]
11 IbWRKY47 Ipomoea batatas Tolerant to salt [42]
12 MAWRKY30 Malus xdomestica Borkh. Tolerant to salt [43]
13 MAWRKYS5S5 Malus xdomestica Borkh. Tolerant to salt [44]
14 NbWRKY79 Nicotiana benthamiana Tolerant to salt [45]
15 OsWRKY50 Oryza sativa Tolerant to salt [46]
16 PbWRKY40 Pyrus betulaefolia Tolerant to salt and organic acid accumulation [47]
17 PcWRKYI11 Polygonum cuspidatum Tolerant to salt [48]
18 PeWRKY31 Populus x euramericana Tolerant to salt [49]
19 ShWRKY50 Sorghum bicolor Sensitive to salt [50]
20 ZmWRKY17 Zea mays Sensitive to salt [51]
21 ZmWRKYS86 Zea mays Sensitive to salt [52]
22 ZmWRKY104  Zea mays Tolerant to salt [53]
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Figure 2 Regulatory mechanisms of WRKY transcription factors in response to salt stress
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