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Abstract [ Objective] WRKY transcription factors are involved in response to low phosphorus stress in
plants. Based on transcriptome data of Tartary buckwheat (Fagopyrum tataricum) under low phosphorus

stress, the aim of this study is to isolate FtWRKYZ28 gene, to predict the structure of the gene and its de-
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duced protein, to analyze the subcellular localization and transcription-activating activity, and to investi-
gate gene expression in different organs under low phosphorus stress and hormone application, providing a
basis for function identification of the gene. [ Methods] Primer sequences were designed according to the
Tartary buckwheat genome sequence. RT-PCR was used to amplify the CDS of FtWRKY28 from the
RNAs generated from Tartary buckwheat roots at low phosphorus. Bioinformatical tools were employed to
analyze the structure of the gene and protein and the phylogenetic relationship of the homologous proteins.
qRT-PCR was used to investigate gene expression pattern. Transient expression system of the Arabidop-
sis protoplast was used to analyze the subcellular localization of the protein. Yeast-one-hybrid was em-
ployed to analyze the transcription-activating activity of the protein. [ Results] The obtained CDS of Fi-
WRKY28 was 876 bp in length, encoding a polypeptide of 291 amino acid residues consisting of one con-
served WRKY domain with a zinc finger motif of C,H,, belonging to WRKY group [I. FtWRKY28 was
predominantly localized in nucleus, which had transcription-activating activity. The transcript abundance
of FtWRKY28 was relatively higher in roots, and was induced by low phosphorus and hormones such as
indole acetic acid, gibberellin 3, and 6-benzylamino purine. [ Conclusion | FtWRKY28 has basic structural

and biochemical characteristics of a putative transcription factor, and involves in response to low phosphor-

us, which may crosstalk with auxin, gibberellin, and cytokinin signaling networks.
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CGGAATTCATGGGGTTTATGGAGTT-  ATTTGCGGCCGCTCAATCTTCATTA- I GEOTE T
GCTAGG ACCCTCATAAGGG Analysis for

FtWRKY28

(FtPinG0007458900. 01) ¢ FXIEA EcoR 1 MVI{ £
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transcription-
activating activity

V. 240 i 5E oL
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localization

ATGGGGTTTATGGAGTTGCTAGG
FtHiston 3

(FtPinGO004454700. 01 G A AATTCGCAAGTACCAGAAGAG

ATCTTCATTAACCCTCATAAGGGAA

CCAACAAGGTATGCCTCAGC
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qRT-PCR internal
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Fig. 3 Phylogenetic tree of FtWRKY28 and
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Table 2 Prediction of the cis-elements in the promoter of FtWRKY28

M52 6 4 44 L] Tl BE Y T e ¥l
Name of cis-element Core sequence Possible function Number
ROOTMOTIFTAPOX1 ATATT MK 6 Root expression element 29
DOFCOREZM AAAG ZEHRIKICF Stem expression element 18
CACTFTPPCAL YACT A %K JGF Mesophyll expression element 18
POLLENILELAT52 AGAAA 6K AL 2 % 5 M50+ Pollen and anther development element 5
NTBBF1ARROLB ACTTTA AR F W RICHF Auxin response element 1
GARE TAACAAR TRBE Z W W JCHE Gibberellic acid response element 1
ARRIAT NGATT 4l 53 %4 2w )i T Cytokinin response element 13
P1BS-like GNATATNC I Wi )3 764 Low phosphorus response element 2
EBOXBNNAPA CANNTG &5 Wi i TG4 Low phosphorus response element 6
W-box TTGACY &5 Wi i JC4 Low phosphorus response element 5
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Fig. 6 Differential expression of FtWRKY28

in different organs of tartary buckwheat
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Fig. 7 Differential expression of FtWRKY28 after the treatment of low phosphorus, IAA, 6-BA, and GA,
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