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Structural characteristics and genetic relationship of
chloroplast genomes of 3 Pistacia species

ZHOU Zelin, XIANG Changwu, ZHANG Shaojun, CHEN Rimei, HE Jiezu, YA Zhang,
HUANG Yi, LAO Guangjie

(Guangxi Eco-Engineering Vocational and Technical College, Liuzhou 545004, Guangxi, China)

Abstract: [Objective] In this study, the chloroplast genomes of 3 Pistacia species were compared to analyze
their structural characteristics and genetic evolution. [Method] 3 publicly available chloroplast genomes of
Pistacia species from National Center for Biotechnology Information (NCBI) were selected as research
materials, and their chloroplast genome structure, repeat sequence, nucleotide polymorphism and genetic
relationship were analyzed by relevant bioinformatics methods. [Result] The chloroplast genomes of the 3
species were tetrad ring structure, and the numbers of protein-coding sequence (CDS), ribosomal RNA (rRNA),
and transfer RNA (tRNA) were exactly the same among them; The simple repeat sequences were mainly A
(34.35%) or T (39.69%) repeat units in mono-nucleotide, but no hexa-nucleotide. And the number of scattered

repeat sequences were mainly palindromic repeats (105) and forward repeats (76), but no reverse repeats; There
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were different degrees of variation in the conserved non-coding sequences (CNS) of the large single copy (LSC)
and small single copy (SSC) of the chloroplast genomes of three species, but there was no significant difference
in the contraction or expansion of genes near the tetrad boundary; 5 highly variable sequences (matK, trnG-
UCC~trnR-UCU, trnT-UGU~trnL-UAA, petD~rpoA, rpl22~rpl2) were identified in the LSC region and the
boundary between LSC and inverted repeat b (IRb); Phylogenetic reconstruction based on complete chloroplast
genomes demonstrated clear segregation between Pistacia and Rhus, and P. chinensis was closely related to P.
weinmaniifolia, while P. vera and P. atlantica could be formed a distinct clade. [Conclusion] The chloroplast
genome structure of the 3 Pistacia species was similar and relatively conservative, and the number of various
genes was consistent; The 5 mutant sequences detected could be used as candidate molecular markers for
Pistacia species; The genetic relationship between P. chinensis and P. weinmannifolia was similar, while P.
vera was relatively distant from former 2 species. [Ch, 6 fig. 1 tab. 46 ref.]

Key words: Pistacia; chloroplast genome; sequence repeat; genetic relationship
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Figure 1  Chloroplast genome map of 3 Pistacia species
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Table 1 Basic characteristic information of the chloroplast genomes of 3 Pistacia species
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Figure 3  Sequence comparison map of chloroplast genomes of 3 Pistacia species
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Figure 6 Genetic evolutionary tree on complete chloroplast genomes
Figure 5 Nucleotide polymorphism analysis of chloroplast genomes of

3 Pistacia species
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