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BGLU gene family analysis and involvement of TGG in glucosinolate catabolism in Brassica napus L.
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Abstract: For stress resistance breeding in Brassica napus, B—glucosidase (BGLU) gene family members were
identified across the B. napus genome using HMMER 3.0 and validated through NCBI CDD and SMART. The physi-
cochemical properties of BnaBGLUs were analyzed using ExPASy and TBtools. Phylogenetic analysis, chromosomal
localization, gene structure analysis, conserved motif identification, and promoter cis—acting element prediction
were performed using MEGA, TBtools, MEME, and PlantCARE, respectively. Expression patterns under cadmium
stress, salt stress, and waterlogging were examined using transcriptome data. Protein structures were predicted using
SWISS-MODEL and NetSurfP-3.0. Totally 198 BGLU family members were identified distributing unevenly across
19 chromosomes. They were classified into 8 subfamilies (Clade 1-Clade 8) by Phylogenetic analysis. Notably, glu-
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cosinolate—hydrolyzing typical myrosinase (TGG) specifically clustered in Clade 6. Gene structure analysis revealed

substantial variation in exon numbers (1-10), yet TGG subfamily members exhibited conserved gene structures and

motif compositions (Motif 1-5). TGG core sequences remained highly conserved during polyploidization. Both tan-

dem and segmental duplications contributed to BGLU family expansion. Ka/Ks analysis indicated that purifying se-

lection dominated the family’s evolutionary trajectory. Synteny analysis confirmed conserved evolutionary relation-

ships of TGG genes among B. napus, Arabidopsis thaliana, B. rapa, and B. oleracea. Expression profiling and promot-

er analysis revealed that TGG homologs are enriched in methyl jasmonate and defense—responsive cis—regulatory el-

ements. In summary, this study elucidates the expansion and functional specialization patterns of TGG genes in an

allopolyploid context, which might provide deeper understanding on glucosinolate metabolic regulation.
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Table 1 Target gene amplification primer information
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