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Characteristics of the chloroplast genome of Camelliainsularis
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Abstract: In this study, the chloroplast genome of Camellia insularis Orel & Curry was
sequenced using high-throughput sequencing technology. The results showed that the chloroplast
genome of C. insularis was 156 882 bp in length with a typical tetrad structure, encoding 132
genes, including 88 protein-coding genes, 36 tRNA genes, and 8 rRNA genes. Codon preference
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analysis revealed that the highest number of codons coded for leucine, with a high A/U preference
in the third codon position. Additionally, 67 simple sequence repeats (SSR) loci were identified,
with a preference for A and T bases. The inverted repeat (IR) boundary regions of the chloroplast
genome of C. insularis were relatively conserved, except for a few variable regions. Phylogenetic
analysis indicated that C. insularis was most closely related to C. fascicularis. Yellow camellia is
a valuable material for genetic engineering breeding. This study provides fundamental genetic
information on chloroplast engineering and offers valuable resources for conducting in-depth
research on the evolution, species identification, and genomic breeding of yellow Camellia.

Keywords: Camellia insularis Orel & Curry; chloroplast genome; structural characteristic;

phylogenetic analysis
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Figure 1 Circular gene map of Camellia insularis.
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Table 1 Statistics of chloroplast gene annotation A

TEAMETE Y, F SRR DR 20 rh A 2 11

information

Genomic characteristics Camelliainsularis
Total CP genome size (bp) 156 882
LSC region (bp) 86 557
IR region (bp) 26 040
SSC region (bp) 18 245
Total GC content (%) 37.31
LSC GC content (%) 35.33
IR GC content (%) 42.96
SSC GC content (%) 30.61
Number of genes 132
Protein-coding genes 88
rRNAs 8
tRNAs 36
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Table 2 Classification and statistics of chloroplast gene function

Category Gene group

Gene name

Photosynthesis  Subunits of photosystem I
Subunits of photosystem II

Subunits of NADH dehydrogenase
Subunits of cytochrome b/f complex
Subunits of ATP synthase

Large subunit of rubisco

psaA, psaB, psaC, psal, psal

psbA, psbB, psbC, psbD, psbE, psbF, psbH, psbl, psbJ, psbK, psbL,
psbM, psbN, psbT, psbZ

ndhA*, ndhB* (2), ndhC, ndhD, ndhE, ndhF, ndhG, ndhH, ndhl, ndhJ, ndhK
petA, petB*, petD*, petG, petL, petN

atpA, atpB, atpE, atpF*, atpH, atpl

rbcL

Subunits photochlorophyllide reductase —

Self-replication Proteins of large ribosomal subunit
Proteins of small ribosomal subunit

Subunits of RNA polymerase
Ribosomal RNAs
Transfer RNAs

Other genes Maturase
Protease
Envelope membrane protein
Acetyl-CoA carboxylase
C-type cytochrome synthesis gene

Translation initiation factor

rpl14, rpl16*, rpl2*(2), rpl20, rpl22, rpl23(2), rpl32, rpl33, rpl36
rpsli, rpsl2*(2), rpsl4, rpsls, rpsl6*, rpsl8, rpslo, rps2, rps3, rpss,
rps7(2), rps8

rpoA, rpoB, rpoC1*, rpoC2

rrnl16S(2), rrn232), rrn4.55(2), rrn55(2)

trnA-UGC* (2), trnC-GCA, trnD-GUC, trnE-UUC, trnF-GAA,
trnG-UCC, trnH-GUG, trnl-CAU(2), trnl-GAU*(2), trnK-UUU,
trnL-CAA(2), trnL-UAA*, trnL-UAG, trnM-CAU, trnN-GUU(2),
trnP-UGG, trnQ-UUG, trnR-ACG(2), trnR-UCU, trnS-GCU,
trnS-GGA, trnSUGA, trnT-GGU, trnT-UGU, trnV-GAC(2),
trnV-UAC*, trnW-CCA, trnY-GUA, trnfM-CAU

matK

clpP**

cemA

accD

CCcsA

infA

Conserved hypothetical chloroplast ORF  ycf1(2), ycf2(2), ycf3**, ycf4, ycf15(2)

Gene*: Gene with one intron; Gene**: Gene with two introns; Gene(2): Number of copies of multi-copy genes.
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RSCU

Phe UUUL.28 UUC 0.72 0.00 0.00 0.00 0.00 2.00
Leu UUA190 UUG 1.22 CUU 1.26 CUC 043 CUAO0.81 CUGO0.38

lle AUU1.44 AUC 0.60 AUA 0.96 0.00 0.00 0.00

Met AUG 1.00 0.00 0.00 0.00 0.00 0.00

Val GUU1.49 GUC 046 GUA 1.50 GUGDO0.55 0.00 0.00

Pro CCU1.62 CCC 0.71 CCA 1.17 CCG 0.51 0.00 0.00 1.00
Thr ACUL1.64 ACC 0.72 ACA 122 ACG0.42 0.00 0.00

Ala GCU1.81 GCC 0.65 GCA 1.15 GCGO0.39 0.00 0.00

Tyr 'UAUL60 UAC 0.40 0.00 0.00 0.00 0.00

His [CAU1.57 CAC 0.43 0.00 0.00 0.00 0.00

Gln [CAA1.53 CAG 043 0.00 0.00 0.00 0.00

Asn AAULS5 AAC 045 0.00 0.00 0.00 0.00 0.00
Lys AAA149 AAG 0.51 0.00 0.00 0.00 0.00

Asp (GAUL.64 GAC 0.36 0.00 0.00 0.00 0.00

Glu GAAL51 GAG 0.49 0.00 0.00 0.00 0.00

Cys UGUL52 UGC 0.48 0.00 0.00 0.00 0.00

Trp UGG 1.00 0.00 0.00 0.00 0.00 0.00

Arg CGU1.35 CGC 033 CGA 143 CGG042 |AGA186 AGGO0.61

Ser 'UCU1.80 UCC 093 UCA 1.19 UCG0.52 AGU1.23 ACGO0.33

Gly GGU1.28 GGC 041 GGA 1.64 GGGDO0.67 0.00 0.00

Ter UAA1.45 UAG 0.85 UGA 0.74 0.00 0.00 0.00

2 WEEEFMHREEEAZTEFERE
@, BT RS

Figure 2 RSCU values of chloroplast genomes in Camellia insularis. The colors here represent RSCU values,
and codon usage increases as the color changes from light yellow to dark green.
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Figure 3 Distribution of simple sequence repeats (SSRs) of the Camellia insularis chloroplast genome. A: The
proportion of mononucleotide, dinucleotide, trinucleotide, tetranucleotide and hexanucleotide SSRs. B: Size of
different SSR types detected in the C. insularis chloroplast genome.
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Figure 5 Construction of a genome-wide phylogen
including Camellia insularis.
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