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The characterization and phylogenetic analysis of chloroplast genome in
Hemiboea magnibracteata Y. G. Wei & H. Q. Wen

ZHANG Mei' ,TANG Shenghu', YANG Xudong’, TONG Qi' ,LONG Ting'"

(1 Guizhou Botanical Garden,Guiyang, Guizhou 550004, China; 2 Department of Earth System Science,
Tsinghua University, Beijing 100084, China)

Abstract: The structural characteristics of the chloroplast genome of Hemiboea magnibracteata are of great significance for reconstruc-
ting phylogenetic relationships and advancing taxonomic research within Hemiboea. In this study, H. magnibracteata and 23 closely re-
lated species were selected as research objects, with Petrocosmea minor and the P. sinensis designated as outgroups. First, the chloro-
plast genome of this species was extracted, assembled, annotated, and analyzed, and then compared with those of nine Hemiboea spe-
cies; Subsequently, candidate chloroplast gene fragments were screened based on their levels of genetic variation; Finally, two chloro-
plast genes fragments (rpsl6, trnl_F) were selected and subjected to Bayesian phylogenetic analysis using the combined dataset of H.
magnibracteata, 23 closely related species, and two outgroups. The results showed that the chloroplast genome of H. magnibracteata
has a quadripartite circular structure, comprising a Large single copy region (LSC), a pair of inverted repeat regions (IRa, IRb) and
a small single-copy region (SSC). The chloroplast genome of H. magnibracteata encodes 87 protein genes, 37 tRNA genes, 8 rRNA
genes. The LSC region, which exhibits high genetic variation, can serve as a DNA barcode for distinguishing intraspecific and interspe-
cific relationships. The IRa and IRDb regions are more suitable for resolving phylogenetic relationships at higher taxonomic levels, such
as between genera or families. Comprehensive analysis of chloroplast genome sequence and morphological traits revealed that H. mag-
nibracteata and H. pseudomagnibracteata are closely related and form a well-supported sister clade. This study demonstrates that the

chloroplast gene fragment rps16 and trnL_F can serve as effective DNA barcodes for reconstructing the phylogeny of Hemiboea. The phy-
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logenetic position of H. magnibracteata within Hemiboea has been clarified. Overall, this study provides a theoretical foundation for fu-

ture research on molecular genetic markers, genetic breeding of H. magnibracteata, and chloroplast genetic engineering.

Key words: Hemiboea ; Hemiboea magnibracteata ;chloroplast genome ; DNA barcode ; phylogenetic analysis
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Table 1 List of genes annotated in the chloroplast genome of Hemiboea magnibracteata sequenced
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Figure 2 Comparison of the border regions of IR/SC among the chloroplast genomes of Hemiboea.
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Figure 3 Collinearity analysis of chloroplast genome in the Hemiboea.
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