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Fig.1 Part of comparison results regarding the sequence alignment of chloroplast genomes of four Poaceae species
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Fig.2 Relative entropy of flanking sequences regarding 12 substitution categories in wheat and rice chloroplast genomes
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Fig.4 Relative entropy contribution of partially substitutive neighboring sites in four chloroplast genomes
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Patterns of nucleotide substitutional flanking sequences in chloroplast
genomes of four Poaceae species

HUANG Zhuo-Ran, WU Xiao-Min, ZHANG Hui-Jun, DUAN Yong-Bo, ZHANG Qiang*
School of Life Sciences, Huaibei Normal University, Huaibei, Anhui 235000, China

Abstract: The study on the neighboring sites and flanking sequences of nucleotide substitutions not only con-
tributes to exploring the phylogeny of different species, but also lays a basis of the gene editing and modifica-
tion technique. As suggested by previous studies, CpG methylation effect exists in the mammalian and bacterial
genomes, while the base composition of neighboring sites is highly correlated with transversional neighboring
sites in the chloroplast genome. Herein, according to the alignment of chloroplast genomes, wheat (7riticum
aestivum), rice (Oryza sativa), maize (Zea mays) and sorghum (Sorghum bicolor) were divided into two groups.
On this basis, substitution sites were found and the base composition of substitutional flanking sites were count-
ed to calculate the relative entropy. Relative entropy mapping shows that the impact on the base composition of
flanking sequences decreases with the distance to the substitution sites in wheat and rice chloroplast genomes,
while this rule is not found in chloroplast genomes of maize and sorghum. Based on the nucleotide contribution
of neighboring sites with higher relative entropy, CpG methylation effect and the special nucleotide composi-
tion of transversional neighboring sites were observed in the chloroplast genomes of four Poaceae species. This
paper provides a reference for the application of relative entropy into the molecular evolution study of the plant
genome.
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