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Abstract: [Objective] The Chinese chestnut, Castanea mollissima Blume, is a nut-bearing tree belonging to the
Fagaceae family and is native to China and North Korea. C. mollissima is an important genetic resource for the
improvement of edible chestnut varieties and occupies an important position in understanding the origin and
evolution of chestnut species. The C. mollissima chloroplast genome has been sequenced; however, the
mitochondrial genome (mitogenome) is to date unexplored. [Method] We characterized the C. mollissima
mitogenome, assembling it using reads from BGI and Nanopore sequencing platforms, and analyzed in comparison
with mitochondrial genomes of closely related species. [Result] The C. mollissima mitogenome is a polycyclic
structure with two circular molecules of 363,232 bp and 24,806 bp in length. The genome comprises 35 unique
protein-coding genes, 19 tRNA genes and 3 rRNA genes. We identified 139 SSRs across the whole C. mollissima
mitogenome. The total length of homologous fragments between the chloroplast and mitochondrial genomes was
5,766 bp, accounting for 1.49 % of the mitogenome. A total of 484 RNA editing sites were predicted in C. mollissima,
all exhibiting C-to-U RNA editing. [ Conclusion] Phylogenetic analysis of the mitogenomes of related species
revealed that C. mollissima was closely related to Lithocarpus litseifolius (Hance) Chun and Quercus acutissima

Carruth. The mitogenome sequences of C. mollissima, L. litseifolius, Q. acutissima, Fagus sylvatica L., and Juglans
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mandshurica Maxim. are not conserved in their alignments, suggesting they have undergone frequent genome
reorganization. In this study, we report for the first time the mitogenome of C. mollissima, which serves as a
reference genome for economically important plants of the genus Castanea and also provides information to inform

molecular breeding.

Key words: Castanea mollissima; mitogenome; repeated sequences; phylogenetic relationship.

2396



