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Comparative analysis and phylogeny of chloroplast genomes in Berchemia polyphylla
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Abstract: Objective To investigate the chloroplast structural characteristics of Berchemia polyphylla and B. polyphylla var. leioclada, so as
to provide reference for the phylogeny and evolutionary study of Berchemia. Methods Ilumina sequencing platform was used to obtain the
whole chloroplast genome sequences of B. polyphylla and B. polyphylla var. leioclada. The sequences were assembled, annotated and
characterized by bioinformatics. The chloroplast genomes were compared and phylogenetic analysis was performed with the chloroplast
genomes of Berchemiella, Ziziphus, Hovenia, Rhamnus and Ventilago of the same family to determine its phylogenetic position in
Rhamnaceae. Results The chloroplast genomes of B. polyphylla and B. polyphylla var. leioclada had a typical circular tetrad structure, with
the total length of 161 185 bp and 161 210 bp, respectively. A total of 131 genes were annotated, including 86 protein-coding genes, 37 tRNA
genes and eight rRNA genes. The chloroplast genome of Berchemia was highly conserved by comparative genomic analysis with other
genera in Rhamnaceae, without rearrangement or inversion between chloroplast genomes. The variation of IR region sequence was the
lowest, and the variation degree of LSC region was the highest. The results of comparative genomics showed that the coding regions of
ndhA, ycfl, ycf3, rpll16, clpP and atpF genes were different, which provided new loci for molecular identification of Berchemia. In the
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phylogenetic tree, B. polyphylla and B. polyphylla var. leioclada were sister groups, which can clearly reflect the genetic relationship.
Furthermore, Berchemia was closely related to Rhamnus and Ventilago. Conclusion In this study, the chloroplast genome structure of
Berchemia was analyzed, and the phylogenetic relationship among the genera of Berchemia was discussed, which laid a foundation for the

study of taxonomic identification, phylogenetic evolution, resource exploitation and utilization of medicinal plants of Berchemia.
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KR R, crenata (Siebold et Zucc.) Mig. REMEZE  LCe3mI3LL
B Ventilago leiocarpa Benth, REMEGER  MTO7449%.1
7% Ampelopsis humulifolia Bge. HAMLHERE  MK547542.1
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Fig. 1 Chloroplast genome map between B. polyphylla and B. polyphylla var. leioclada
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Fig. 2 Analysis of long repeats of chloroplast genome
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Table 2 Analysis of SSR of chloroplast genome between B.
polyphylla and B. polyphylla var. leioclada
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Table 3 Chloroplast genome classification between B. polyphylla and B. polyphylla var. leioclada
S el R FH AR
FeAEFER ATP & BV A atpA. atpB. atpE. atpF. atpH. atpl
WIERS | psaA. psaB. psaC. psal. psal
RS psbA. psbB. psbC. psbD. psbE. psbF. psbH. psbl. psbJ. psbK. psbL. psbM.
psbN. psbT. psbZ. ycf3
NADH-Jlit 2 iy 17 % ndhA. ndhB (X2). ndhC. ndhD. ndhE. ndhF. ndhG. ndhH. ndhl. ndhJ. ndhK
MR ESY) bif TR petA. petB. petD. petG. petL. petN
Rubisco MV F rbcL
SHIEER ¥tk RNA L[ rrnl6S (X2). rm23S (X2). rm4.55 (X2). rm5S (X2)
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Fig. 3 Chloroplast genome boundary analysis of eight plants from Rhamnaceae
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Fig. 4 Covariance analysis of chloroplast genomes
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