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Fig.1 Comparative genomic analysis of 28 Bradyrhizobium strains
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Fig. 3 Pan-genomic KEGG functional annotation
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Pie chart shows the proportion of gene acquisition and loss. First and second columns of the heatmap represent the species'

geographical locations and isolation conditions, respectively.
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Fig. 4 Species tree of Bradyrhizobium
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Phylogenetic tree was constructed based on homologous genes of CYP450 hydroxylase. First and second columns of the

heatmap represent the species' geographical locations and isolation conditions, respectively.
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Fig.5 Gene tree for CYP450 hydroxylase in Bradyrhizobium
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Fig. 6 Gene tree for CYP450 hydroxylase
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Fig. 7 Horizontal gene transfer of CYP450 hydroxylase
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Evolutionary analysis of the plastic-degrading hydroxylase gene
CYP450 in Bradyrhizobium

LU Zhenzhang’, MA Jiayue, LI Juanjuan, CHI Xue, MA Xiang, TANG Yangiong, LI Hong"
(School of Life and Health Sciences, Hainan University, Haikou 570228, China)

Abstract: To explore the evolutionary history of the Bradyrhizobium and its plastic degradation-related gene
the hydroxylase gene CYP450, and to understand the mechanisms by which the genus acquires its plastic
degradation potential. In this study, 28 fully assembled strains of Bradyrhizobium were collected to investigate
the evolution and dissemination of Bradyrhizobium and their hydroxylase genes CYP450 through comparative
genomic and phylogenetic analyses. The results revealed that, compared to the core genes, the unique and
accessory genes of Bradyrhizobium exhibited an increase in functions related to plastic degradation, such as
membrane transport, xenobiotic biodegradation and metabolism, lipid metabolism, and signal transduction.
Bradyrhizobium has an open pan-genome, enabling it to acquire genes from other species, adapt to new
environments, and evolve new functions. Analysis of the flow of the hydroxylase gene CYP450 in bacteria and
archaea revealed that Bradyrhizobium likely acquired hydroxylase gene CYP450 from the Actinobacteria
phylum through horizontal gene transfer, thus gaining the potential for plastic degradation.
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