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Abstract; Diospyros sutchuensis is a national protected wild plant species with narrow distribution and extremely small
population in southwestern China. At present, the genomic information of this species is lacking and its phylogenetic
relationships among Diospyros remain unclear. In this study, the chloroplast genome of D. sutchuensis was sequenced by
[Mlumina platform, assembled and annotated by Getorganelle v1.7.3.4 and PGA, and analyzed by DnaSP 6.12.03 for
sequence comparison, REPuter, Tandem Reapeats Finder, MISA for repetitive sequences, CodonW1.4 for codon usage
bias, and EasyCodemlL. for selection pressure. Meanwhile, based on four different chloroplast genome sequence datasets, the
phylogenetic relationships between D. sutchuensis and 11 Diospyros species were analyzed using [Qtree. The results were as
follows: (1) The chloroplast genome of D. sutchuensis was 157 917 bp in length, including two inverted repeats (IRs) of
26 111 bp, which was separated by large single copy (I.SC) and short single copy (SSC) of 87 303 bp and 18 392 bp,
respectively. The GC content was 37.4%. (2) The genome contained 113 genes, including 79 protein-coding genes, 30
tRNA genes, and 4 rTRNA genes. A total of 49 long repeats, 27 tandem repeats, and 34 simple sequence repeats were
identified. There were 31 high-frequency codons in protein-coding genes, most of them ended in A or U, and the most used
codons were the ones encoding leucine. The coding regions were more conserved than the non-coding ones, and 10 regions
were identified as most divergent hotspots for potential molecular markers. There had been positive selection on ndhB,
ndhG, ndhl, rbcL, moB, petB, petD and rps12 among protein-coding genes. (3) Phylogenetic analyses showed that
D. sutchuensis was closely related to D. rhombifolia and D. cathayensis. Together with D. hainanensis, these four species
formed a monophyletic group. The phylogenetic tree constructed from the chloroplast genomes had the highest support
values, indicating that the chloroplast genomes with most variable and informative sites are more suitable for phylogenetic
studies of Diospyros. The results provide useful chloroplast genomic resources for germplasm identification, genetic diversity
conservation, repopulation, and phylogenetic analysis of D. suichuensis as well as Diospyros.

Key words: Diospyros sutchuensis, chloroplast genome, repeat sequence, selection pressure, phylogenetic analysis
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Table 1  List of annotated genes in Diospyros sutchuensis chloroplast genome
H Moy BEIH 4341 H ] 4 R

Category of gene

Group of gene

Name of gene

SECRIEIPSE S
Self-replicating
related gene

FBEIE RNA [
Ribosomal RNAs gene

%38 RNA ZEH
Transfer RNAs gene

REIREE A/ R (K]

Small subunit of ribosomal proteins gene

FHE IR F ORI 2

Large subunit of ribosomal proteins gene

rrn16(x2), 23 (x2), rmnd.5 (X2), rrn5 (x2)

trnA-UGC(X2) , trnC-GCA, trnD-GUC, trnE-UUC, trnF-GAA, trnfM-
CAU, trnG-GCC, trnG-UCC, trnH-GUG, trnl-CAU (x2), trnl-GAU
(x2), tmK-UUU, trnL-CAA (X2) , trnL-UAA, trnL-UAG, trnM-CAU ,
trnN-GUU (X2), tmP-UGG, trnQ-UUG, trnR-ACG (X2), trnR-
UCU, trnS-GCU, trnS-GGA, trnS-UGA, trnT-GGU, tmT-UGU, trnV-
GAC (x2), trnV-UAC, trnW-CCA, trnY-GUA

ps2, rps3, mpsd, psT (X2), mps8, mpsll, rps12 (X2), msl4, msl5,
ps16, rpsl8, mpsl9, oA, rpoB, rpoCl, rpoC2

l2 (x2), mll4, mll6, 20, mpl22, 23 (x2), mpl32,
pl33, mpl36

HeA 1 A I ATP il & i3 A atpA , atpB, atpk, aipF, atpH, atpl
Gene involving in ATP synthase gene
photosynthesis

W/ RERG 1 R yef3, yefd
Assembly/stability of photosystem [ gene
MR b/t ZE YN petA, petB, petD, petG, petL, petN
Cytochrome b/f complex gene
c T2 60, 38 5 IR IR cesA
¢ type cytochrome synthesis gene
NADH Jit S5 ndhA, ndhB (x2), ndhC, ndhD, ndhE, ndhF, ndhG, ndhH, ndhl,
NADPH dehydrogenase gene ndhJ, ndhK
KRG 1 HEH psaA, psaB, psaC, psal
Photosystem | gene
A Rg T # A psbA, psbB, psbC, psbD, psbE, psbF , psbH, psbl, psbJ, psbK, psbL,
Photosystem 1l gene psbM , psbN, psbT, psbZ
TR A W R Il I A T rbel,
RubisCO large subunit gene

oAl 3 B K A PR P

Other gene Proteolysis gene
I ST 3 A matK
Maturase gene
A0 JE AR cemA
Envelop membrane protein gene
CTRHETE A SR ARG B K accD
Subunit of acetyl CoA-carboxylase gene
Fe sl b A 7 Sk N Inf A
Transcription initiation factor IF-1 gene
TIC &4 R 21 I ¥/l

Component of TIC complex gene

AECE IS PR I R ) T HE

Hypothetical chloroplast reading frames gene

yef2 (X2), yefl5 (x2)
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Table 2  Simple sequence repeats ( SSR) in Diospyros sutchuensis chloroplast genome

P3| fiy LR o 2 7 51 PN A L ZARL Fe3 e IX

Type SSR Size Start End Location
pl (A) 14 391 404 IGS (trmH-GUG-psbA)
pl (A) 1 4832 4842 1GS (trnK-UUU-rps16)
pl (T) 10 11228 11237 IGS (trnR-UCU-atpA)
pl (A) 10 13 670 13 679 atpF
pl (T) 11 14 182 14 192 IGS (atpF-atpH)
pl (T) 10 15 534 15 543 IGS (atpH-atpl)
pl (T) 11 16 727 16 737 1GS (atpl-rps2)
pl (A) 10 17 548 17 557 1GS (rps2-rpoC2)
pl (T) 11 19 755 19 765 rpoC2
pl (T) 10 27 474 27 483 rpoB
pl (A) 10 49 327 49 336 IGS (trnT-UGU-trnL-UAA)
pl (T) 12 52 650 52 661 IGS (ndhK-ndhC)
pl (T) 10 53 453 53 463 IGS (ndhC-trnV-UAC)
pl (T 10 57 074 57 083 apB
pl (6) 10 57 670 57 679 1GS (atpB-rbel)
pl (A) 10 66 670 66 679 1GS ( petA-psb])
pl (T) 13 69 874 69 886 1GS (1mP-UGG-psal)
pl (T) 10 74 349 74 358 clpP
pl (A) 11 78 454 78 464 petB
pl (1) 10 81 010 81 019 IGS (petD-rpod)
pl (T) 10 81 267 81 276 rpoA
pl (T) 10 83 184 83 193 IGS (infA-rps8)
pl (T) 10 87 324 87 333 IGS (rps19-1pl2)
pl (A) 10 110 976 110 985 IGS (rrn5-trnR-ACG)
p5 (AGTTT) 3 15 117 164 117 178 IGS (rpl32-trnL-UAG)

(T) 10 cattttttaatgattcatttt
¢ teatttatctgatttcataaatatg (A) 87 117 359 117 368 IGS (rpl32-trnL-UAG)
10 cgttttttg (T) 12

pl (T) 10 124 031 124 040 ndhA
pl (T) 1 124 288 124 298 ndhA
pl (1) 1 129 015 129 025 yefl
pl (T 10 129 506 129 515 yefl
pl (T) 10 129 974 129 983 yefl
pl (T) 10 131 120 131 129 yefl
pl (T) 10 134 236 134 245 IGS (trnR-ACG-rm5)
pl (A) 10 157 888 157 897 IGS (rpl23-trnH-GUG)

. pl/ps. B IR/S B HRERE; ¢. A SSRs; IGS. FEH AR,

Note; p1/p5. Number of mono-nucleotide repeats/penta-nucleotide repeats; ¢. Compound SSRs; IGS. Intergenic spacer regions.
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