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Abstract: Dendrobium moniliforme is an important source of Dendrobii Caulis and one of the main sources
of authentic Fengdou. The complete chloroplast genome of D. moniliforme was sequenced using Illumina Hiseq
technology and its gene map and genomic structure were analyzed. Then comparative and phylogenetic analysis of
the complete chloroplast genomes of D. moniliforme and its related species were conducted. The chloroplast
genome of D. moniliforme was 150 754 bp in length and had a typical quadripartite structure with a large single
copy (LSC, 84 818 bp), a small single copy (SSC, 14 124 bp) and two inverted repeats (IRs, 25 906 bp each). A
total of 123 chloroplast genes were annotated, including 77 protein-coding genes, 38 tRNA genes and 8 rRNA
genes, of which 17 genes contained introns. Bioinformatics analysis identified 53 SSR sites, most of which had A-T
base preference. A phylogenetic tree was constructed using the chloroplast genome sequences of 33 Dendrobium
species. The results showed that Dendrobium complex species were clustered in a single large branch, indicating
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that they were closely related. This study provides a scientific basis for the identification of D. moniliforme and the
phylogenetic relationship of D. moniliforme complex species necessary for Herbgenomics research.
Key words: Dendrobium moniliforme; chloroplast genome; D. moniliforme complex; phylogenetic; Herbge-

nomics
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Table 1 Information of the 33 Dendrobium species. *Sequence
from this study
No. Species name Length/bp Accession No.
1 D. aphyllum 151524 LC192953
2 D. brymerianum 151 830 LC192954
3 D. candidum 152 094 KY887994
4 D. catenatum 152 185 KX507360
5 D. chrysanthum 151 790 LC193514
6 D. chrysotoxum 153 953 KT633996
7 D. crepidatum 151 717 LC193509
8 D. denneanum 151 565 LC192955
9 D. devonianum 151 945 LC192956
10 D. ellipsophyllum 152 026 LC193519
1 D. exile 151 294 LC193522
12 D. falconeri 151 890 LC192957
13 D. fanjingshanense 152 108 LC193523
14 D. fimbriatum 151 673 LC193521
15 D. gratiosissimum 151 829 LC192958
16 D. henryi 151 850 LC193513
17 D. hercoglossum 151 939 LC192959
18 D. huoshanense 153 188 KT630834
19 D. jenkinsii 151717 LC193515
20 D. lohohense 151 812 LC193516
21 D. moniliforme* 150 754 MN617018
22 D. moniliforme 148 778 NC035154
23 D. nobile 152 018 KX377961
24 D. officinale 152 018 KJ862886
25 D. parciflorum 150 073 LC193512
26 D. parishii 151 689 LC193518
27 D. pendulum 153 038 KT695604
28 D. salaccense 151 104 LC193510
29 D. spatella 151 829 LC193511
30 D. strongylanthum 153 059 KR673323
31 D. wardianum 151 788 LC192961
32 D. wilsonii 152 080 LC193508
33 D. xichouense 152 052 L C193520
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Figure 1  Gene maps of the complete chloroplast genome of D. moniliforme. Genes on the inside of the circle are transcribed clockwise,

while those on the outside are transcribed counter clockwise. The same gene type is represented by the same color
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Table 2 Location and length of 17 chloroplast genes containing
introns

Gene Location Exon Intron Exon Intron Exon
1/bp I/bp 11/bp 11/bp 111/bp

atpF LsC 144 948 411
clpP LsC 71 972 292 672 231
ndhB IR 777 699 756
petB LsC 6 234 642
petD LSC 8 860 484
rpl16 LsC 9 1180 399
rpl2 IR 391 663 431
rpoC1 LSC 453 762 1608
rpsi2 LsC 114 - 232 547 26
rpsi6 LsC 40 891 248
trnA-UGC IR 38 801 35
trnG-UCC  LSC 31 671 59
trnl-GAU IR 37 om 35
trnK-UUU  LSC 37 2786 35
trnL-UAA  LSC 3% 794 50
trnV-UAC  LSC 39 580 37
ycf3 LSC 125 719 229 745 153
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Figure 2 Codon content of 20 amino acid and stop codons in all protein-coding genes of the chloroplast genome of D. moniliforme
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Figure 3  Global alignment of chloroplast genomes of D. moniliforme complex. Gray arrows and thick black lines above the alignment

indicate genes with their orientation and the position of the IRs, respectively. A cutoff of 70% identity was used for the plots, and the Y-scale

represents the percent identity ranging from 50% to 100%
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Figure 4 Nucleic acid variation information of chloroplast genomes of D. moniliforme complex. m: D. moniliforme; f: D. fanjingshanense; h: D.

huoshanense; x: D. xichouense
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Figure 5 Phylogenetic tree constructed using ML method based on chloroplast genome sequences of 33 Dendrobium species
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