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Characteristics of the chloroplast genome of Dracaena
marginata and phylogenetic analysis

WANG Zihao, GUO Jiale, FAN Qi, TIAN Zeyuan, WANG Xueqing, ZHENG Wei,
HUANG Luodong’

College of Life Science and Technology, Guangxi University, Nanning 530004, Guangxi, China

Abstract: Dracaena marginata is a widely cultivated horticultural plant in the world, which has
high ornamental and medicinal value. In this study, the whole genome of leaves from D.
marginata was sequenced by Illumina HiSeq 4000 platform. The chloroplast genome were
assembled for functional annotation, sequence characteristics and phylogenetic analysis. The
results showed that the chloroplast genome of D. marginata composed of four regions with a
size of 154 926 bp, which was the smallest chloroplast genome reported for Dracaena species to
date. A total of 132 genes were identified, including 86 coding genes, 38 tRNA genes and 8
rRNA genes. Codon bias analysis found that the codon usage bias was weak and there was a
bias for using A/U base endings. 46 simple sequence repeat and 54 repeats loci were detected in
the chloroplast genome, with the maximum detection rate in the large single copy region and
inverted repeat region, respectively. The inverted repeats boundaries of D. marginata and Dracaena
were highly conserved, whereas gene location differences occurred. Phylogenetic analysis revealed
that D. serrulata and D. cinnabari form a monophyletic clade, which was the closest relationship
and conformed to the morphological classification characteristics. The analysis of the chloroplast
genome of D. marginata provides important data basis for species identification, genetic diversity
and chloroplast genome engineering of Dracaena.

Keywords: Dracaena marginata; chloroplast genome; simple sequence repeat site analysis;
phylogeny; comparative genomics analysis
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Figure 1  Morphological feature of Dracaena
marginata. A: The whole plant morphology of

Dracaena marginata. B: The top view of Dracaena
marginata. C: The leaf appearance of D. marginata.
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Dracaena marginata
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PerDs ] [ Photosystem 11 psbK
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1pod ATP synthase g 16"
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[ Photosystem assembly/stability factors traK-UUU™
Il RNA polymerase matk
[ Ribosomal proteins (SSU) psbA
) [ Ribosomal proteins (LSU) -GG == /ps/9
ornH-GUG B Transfer RNAs .
M Ribosomal RNAs pl2x
[ clpP, matK i2;
[l Other genes Ly,

[ Hypothetical chloroplast reading frames (ycf)

& 2 40357 0 #4344 L X 28 B

Figure 2 The gene map of chloroplast genome of Dracaena marginata.
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54 MKEEFHI(30-71 bp), A% 23 MEMEL
¥4 (forward repeat, F)5 31 NRISCEE )

F 1 205 IR I SR A B E 4B B [ A Ak

(palindromic repeat, P), T LSC X, SSC Xl
IR XY 5 e33R 38.9% . 5.6%71 55.6% (1K1 4B).
TEREA™ I 2o A 5 DR 2 v AR A 0 28] Sz 1) 2 52 )7 4
(reverse repeat, R)5H #3741 (comple-mentary
repeat, C). LAk, BKE] 46 A AL 74
(SSR), 1% 3 ANHFIEELEITAI 3 AL E
BIFHN(E 4A). HAENF LSC KEIHLSA 30 4>
(5 EL 65.2%), SERLT SSC KAINIASA 10 (i L
21.7%), T IR KILLSA 4 D 8.7%).

A R ERE )T b, BikEEE T 5
(mono-SSRs)¥h A/T TR A, Hp, HEHIT

Table 1 List of genes of Dracaena marginata chloroplast genome

Category of genes Gene type

Group of genes

Photosynthesis gene Rubisco large subunit
Subunits of ATP synthase

Subunits of photosystem I

Subunits of photosystem II

Subunits of NADH-dehydrogenase

Subunits of cytochrome b/f complex

Self-replication DNA dependent RNA polymerase

Large subunit of ribosome
Small subunit of ribosome

Ribosomal RNA
Transfer RNA

Other genes Subunit of acetyl-CoA-carboxylase
c-type cytochrom synthesis gene
Envelop membrane protein
Maturase gene

Unkown genes Conserved open reading frames

rbeL
atpA, atpB, atpE, atpF, atpH, atpl

psad, psaB, psaC, psal, psaJ

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

ndhA, ndhB*, ndhC, ndhD, ndhE, ndhF, ndhG, ndhH, ndhl,
ndhJ, ndhK

petA, petB, petD, petG, petL, petN
rpoA, rpoB, rpoCl, rpoC2

rpll4, rpll6, rpl2*, rpl20, rpl22, rpl23*, rpl32, rpl33, rpl36
rpsll, rps12%*, rpsi4, rpslS, rpsi6, rpsl8, rps19*, rps2, rps3,
rps4, rps7*, rps8

rrnl6%*, rrn23*, rrnd 5%, rrn5*

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

cesA
cemA

matK

yef1*, yef2*

*: Two gene copies.

&: 010-64807509
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x2 MMM FEEZSINEFHERER
Table 2 Information of gene with multiple exons of chloroplast genome of Dracaena marginata
Gene Strand Length of sequence (bp)
Exon I Intron I Exon II Intron 1I Exon III
rpsl6 LSC 35 868 218
atpF LSC 143 828 404
rpoCl LSC 431 719 1625
pafl LSC 123 731 219 744 162
rpsi2 LSC-TR 25 543 231 - 113
clpPl LSC 68 813 290 645 224
petB LSC 5 763 641
petD LSC 7 747 474
rpll6 LSC 8 1017 398
rpl2 IR 390 653 430
ndhB IR 776 700 755
rpsi2 LSC-TR 113 - 231 543 25
ndhA SSC 557 1077 539
ndhB IR 776 700 755
rpl2 IR 390 653 430
trnK-UUU LSC 36 2 567 39
trnG-GCC LSC 22 717 36
trnL-UAA LSC 16 545 49
trnV-UAC LSC 38 587 36
trnl-GAU IR 41 938 34
trn4-UGC IR 37 817 34
trn4-UGC IR 37 817 34
trnl-GAU IR 41 938 34

—: Trans-splicing structure, without introns.

A 5EZ LN T #Y SSR A 7 B &2 4R
910 B HERZ, #1013 4~ AERIEE R TS
(di-SSRs)#4 N AT/TA FEEZ AL, BEE IR N
6, HAH -4 TA EEA S0 F LSC X, 24
AT T AL 5I467F LSC X H SSC X, 53
fib e i AR SRR HAR L, 20 e i g 2k
PRI PR 2] K 52 4 9 2 R0 5 40 A 5 A e 1
B B LA (GenBank % 55 MF943127), K4
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S 4, ¥ Fg B I A (GenBank % % 5
MH293451) 46 H 5 2 14 8 & 75 51 037 o5 (B
HR 140), WAL A R Z ECH N 136), B
For il 5 B R 2 04 T PR R S S CBCE
63), 5 Ahmad U FT A5 SARL
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Figure 3 Heatmap plot of codon RSCU of protein-coding genes in 13 Dracaena chloroplast genome.
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Simple sequence repeats (SSRs)

Repetitive sequences
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Figure 4 The type and distribution of SSRs and repeats in 13 Dracaena chloroplast genomes.
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Figure 5 LSC, SSC and IR boundaries of the chloroplast genomes in 13 Dracaena chloroplast genome.
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Figure 6 Maximum likelihood tree constructed by complete chloroplast genomes.
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