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Cloning and Expression Analysis of WRKY33 Transcription Factor Gene in

Brassica juncea

Yuan Yuhui, Wang Kehong, Hua Zhimeng, Peng Yulin, Nie Manqi, Liu Xianjun*

(College of Life Sciences, Resources and Environment Sciences, Key Laboratory of Crop Growth and Development Regulation, Jiangxi
Province, Yichun University, Yichun 336000, China)

Abstract In plants, WRKY gene family, one of the largest families of transcription factors, play an im-
portant regulatory role in abiotic stress response. In this study, the full open reading frame (ORF) sequence of
BiWRKY33 gene was cloned by reverse transcription polymerase chain reaction (RT-PCR) from Brassica juncea,
which was named as BiWRKY33. The sequence was analyzed by bioinformatics tools. The expression character-
istics of BiWRKY33 gene were identified by qRT-PCR. The open reading frame of BjWRKY33 gene contained 1
470 bp that encoded 489 amino acids. It is predicted that molecular weight of BfJWRKY33 was 54.036 kDa, which
had an isoelectric point of 8.56. This protein lacked the signal peptides and membrane-spanning domains. The sec-
ondary and tertiary protein structures were predicted, which consisted of 76.89% random coils, 10.43% a-helices,
10.22% extended strands, and 2.45% B-turns. Phylogenetic analysis illustrated that BfWRKY33 had high similarity
to the WRKY 33 of Cruciferous plants such as Brassica napus, Brassica rapa and Brassica oleracea. The results of

fluorescence quantitative PCR analysis revealed that Bi/IWRKY33 was expressed in roots, stems, leaves, buds, flow-
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ers and siliques, and the lowest expression was found in stems and buds. Higher expression of BiWRKY33 in leaves
was induced by the treatments of the hormone (ABA), low temperature (4 °C) or salt (NaCl). These results indi-

cated that BjIWRKY33 might play an important role in maintaining normal growth and development of plants and

responding to abiotic stresses.
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Fig.1 PCR products of BiWRKY33 gene from cDNA
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AtWRKY33: #IE 7T (AAM34736.1); BhnWRKY33: H 5% 3% (XP_013734676.1); BOWRKY33: H i (XP_013625082.1); BrWRKY33: ¢
(XP_009133259.1); ChWRKY33: iff H ¥ (AVK51635.1); CsSWRKY33: ¥ (XP_010517143.1); EYWRKY33: Z ik 2K (AVK51649.1); RsWRKY33:
3 N(XP_018476020.1); HAHEEE 2 AWRKY L5438, “* it B 45/ IC. HARIE

AtWRKY33: Arabidopsis thaliana(AAM34736.1); BhWRKY33: Brassica napus(XP_013734676.1); BOWRKY33: Brassica oleracea(XP_013625082.1);
BrWRKY?33: Brassica rapa(XP_009133259.1); ChWRKY33: Crambe hispanica(AVK51635.1); CsWRKY33: Camelina sativa(XP_010517143.1);
EvWRKY?33: Eruca vesicaria(AVK51649.1); RsWRKY33: Raphanus sativus(XP_018476020.1); WRKY domain are shaded in black frame, C and H resi-
dues of zinc finger structure labeled by asterisks.

El2 FFREUMIES A EAIFAIWRKY 33458 5 E F R AR F 5L 3t

Fig.2 Amino acid sequence alignment of WRKY33 transcription factor between Brassica juncea and different species
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Fig.3 Predicted 3-D structure for the BiWRKY33 protein of B.juncea
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Fig.4 Phylogenetic tree of BfWRKY33 transcription factor and WRKY33 transcription factor of other plants
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Fig.5 Expressions of BiWRKY33 gene in different issues of B.juncea
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Fig.6 Expression levels of BiWRKY33 in leaves after stress treatment
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