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Abstract: To elucidate the genomic information of Piper sarmentosum, this study conducted de novo sequencing,
assembly, and annotation of its chloroplast genome, followed by a comprehensive analysis of its genomic structure, gene
composition, repetitive sequence characteristics, simple sequence repeat ( SSR) loci, and phylogenetic relationships. The

results showed that the total length of the chloroplast genome sequence of Piper sarmentosum was 161 389 bp, exhibiting a

typical quadripartite structure consisting of a large single-
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copy (LSC) region, a small single-copy (SSC) region,

and two inverted repeat (IRa and IRb) regions. The over-
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were detected, with A/T nucleotides being the predominant repeat type. The results of codon usage bias analysis revealed

that codons encoding leucine (Leu) were the most frequently used, while those encoding cysteine (Cys) were the least fre-

quent. Among the high-frequency codons, most ended with A or U. Through comparative analysis of chloroplast genome IR

boundaries within the genus, it was found that the IR boundary regions of Piper were relatively conserved, with only minor

variations. Six highly variable regions were detected in the Piper genus through nucleotide polymorphism analysis ; rps16( ex-

onl)-trnQ, psbZ-trnG, rps4-trnT, petA-psbJ, psbJ-psbL, and ndhF-rpl32. These regions can be utilized to develop molecu-

lar markers for phylogenetic and DNA barcoding research in Piper. Phylogenetic analysis based on chloroplast genomes of

Piperales plants confirmed that Piper sarmentosum was closely related to Piper betle, Piper hainanense, and Piper mutabile.

The results of this study provide valuable information for the phylogeny and chloroplast genetic engineering of this important

plant with both medicinal and edible values.
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Piper sarmentosum

161 389 bp

SSC:18 274 bp

Table 1 Basic characteristics of chloroplast genome of Piper L.
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Fig.1 Chloroplast genome map of Piper sarmentosum
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LSC . KHHE UL ;SSC. /N DL IR [ M



1912 AR N S o 14

2025 4F M5 41 & 4 10 1

*2 EREMHEFEEFRAEEGERSSER

Table 2 Gene function annotation and classification of Piper sarmentosum chloroplast genome
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Table 3 Types and quantity of SSR loci in the chloroplast genome

of Piper sarmentosum
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Fig.2 Repeat sequences in chloroplast genomes of six Piper

species
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Fig.3 Relative synonymous codon usage of Piper sarmentosum chloroplast genome
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Table 4 Chi-square test results for synonymous codon usage in the

Piper sarmentosum chloroplast genome
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Fig.4 Comparative analysis of chloroplast genome IR boundaries of six species of Piper L.
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Fig.5 Analysis of chloroplast genome nucleotide polymorphism (P;) in Piper L.
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Fig.6 Phylogenetic tree based on chloroplast genome
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