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Abstract GRAS family proteins are plant-specific transcription factors that play important roles in regulating
genes expression. In this study, 102 GRA S genes were identified from Zha-tsai (Brassica juncea var. tumida Tsen et
Lee, a vegetable for processing the preserved mustard) genome database by hidden Markov model. According to the
location information, these genes were unevenly distributed on 18 chromosomes and formed 11 clusters, also
unevenly distributed in subgenome A and B. Subcellular localization showed that most GRAS proteins were
localized in the cell nucleus, which was closely related to the characteristics that transcription factors regulating gene
expression. According to phylogenetic features, the identified GRA S genes were divided into 13 subgroups: LISCL,
PATI, DELLA, SCL3, SCR, LS, DLT, SHR, NSP1, SCL32, SCL4/7, NSP2 and HAM. The physicochemical

properties prediction revealed that there were some difference in subgroups, such as number of amino acids,
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molecular weight, isoelectric point and other physicochemical properties. For the expansion of the GRA S genes in

Brassica juncea var. tumida Tsen et Lee, segmental duplication and tandem duplication were main patterns which

play the same crucial roles in responding various stress. Combined with the results of transcriptome of the stem in

tumorous stem mustard, 26 GRA S genes may involved in formation of the stem in tumorous stem mustard. As such,

this systematic analysis lays a foundation for further study of the functional characteristics of GRAS genes and

generates valuable information for improving production of tumorous stem mustard crops.
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Figure 1 Phylogenetic tree of the GRAS gene family of Brassica juncea var. tumida Tsen et Lee, Arabidopsis, Brassica rapa and Brassi-

ca napus
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Figure 2 Phylogenetic analysis, amino acid conserved domain and gene structure diagram of GRAS gene family in Brassica juncea var.

tumida Tsen et Lee
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