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Abstract: Objective The chloroplast genome sequence was assembled, annotated and analyzed using fresh leaves of Solanum
capsicoides to explore the sequence characteristics of the S. capsicoides and the phylogenetic relationships with other species in the
genus. Methods Based on Illumina HiSeq high-throughput sequencing, the complete chloroplast (cp) genome sequence of S.
capsicoides was obtained, and its function and characteristics, codon preference, IR region boundary, nucleotide diversity and
phylogenetic relationship were further analyzed by bioinformatics method. Results The cp genome of S. capsicoides exhibited a
typical quadripartite structure with a length of 155 465 bp, and the total GC content was 37.85%. The lengths of large single copy
region, small single copy region, and reverse repeat sequence were 88 265 bp, 18 462 bp and 24 369 bp, respectively. A total of 131
genes were encoded, including 86 protein-coding genes, 37 tRNA genes, eight rRNA genes. Simple repeat sequence analysis showed
that the chloroplast genome contained 51 SSR loci, with the single nucleotide repeats consisting of A and T being the most numerous
at 45.1%. Codon preference analysis showed that leucine was the most frequently used amino acid and AUU was the most frequently
used codon. Besides, codon preference was ending by using A/U. Comparative analysis of chloroplast genomes within the genus
showed that the IR boundary region was relatively conserved, while expansion and contraction still existed in some genes. Nucleotide
diversity analysis obtained four mutation hotspots: #rnQ-psbK, psbF-psbE, clpP, and ycfl, which could be used as a potential

characterization for species identification and genetic diversity study. Phylogenetic analysis showed that S. capsicoides and S.
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aculeatissimum were more closely related and exhibited a sister relationship. Conclusion The assembly and phylogenetic analysis

of the chloroplast genome of S. capsicoides provide theoretical basis for the classification of Solanum plants and genetic diversity

among populations.
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Fig.1 Map of S. capsicoides chloroplast genome
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Table 1 Gene functional annotation and classification of S. capsicoides chloroplast genome
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Table 2 Type and number of SSRs of S. capsicoides

chloroplast genome

BHBEE BEEFH BEREREEEEs ST %
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Fig. 2 Relative synonymous codon usage of S. capsicoides chloroplast genome
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Table 3 Basic characteristics of chloroplast genome in Solanum plants

o K /bp GC/%
FHA LSC X SSC [X. IRs [X. FHA LSC [X. SSC X IRs [X
7T (ON203960) 155 465 88265 18462 24369 379 36.1 3.1 432
Ji% (NC 039413) 155 541 86173 18514 25427 377 358 319 430
B NC_039610) 155187 86113 18244 25415 37.8 359 2.1 431
Solanum aureitomentosum 155303 85950 18 495 25429 377 35.8 319 43.1
(NC_039412)
JeiE % (NC_039603) 155 368 86081 18517 25385 377 358 319 431
WA (NC_039598) 155574 86217 18515 25421 377 358 319 431
AT (NC_057245) 155559 86281 18442 25418 378 359 319 431
WETEG (NC_061388) 155 820 86488 18494 25419 378 359 319 431
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Fig. 3 Boundary analysis of chloroplast genome in Solanum plants
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Fig. 4 Nucleotide diversity analysis of chloroplast genome in Solanum plants
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Fig. 5 Phylogenetic tree of Solanaceae based on chloroplast genome
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