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Abstract: Bulbophyllum orchids are popular for its ornamental appearance and great medicinal values.
However, there is still a lack of research on phylogenetic relationship and species identification for this genus. In
this study, the plastome sequences of three medicinal Bulbophyllum orchids (Bulbophyllum affine, Bulbophyllum
pectinatum, Bulbophyllum funingense) were sequenced and analyzed. After assembly and annotation, it was found
that the plastomes of Bulbophyllum plants encoded a total of 108 genes, including 74 protein-coding genes, 30 tRNA
genes and 4 rRNA genes. Based on the analysis of mVISTA and comparison between junctions, it was found that
the plastome structure of Bulbophyllum orchids was relatively conserved, and the variation mainly existed in the
non-coding regions. Phylogenetic analysis showed that Bulbophyllum orchids were closely related to Dendrobium
orchids. SSR analysis of Bulbophyllum showed that most SSRs were located in the intergenic spacer and had the
most single nucleotide repeats. In addition, based on the comparative analysis of non-coding sequences, a total of
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10 high-variability sequences were screened out, among which the combination of five non-coding region sequences,
including psbl-trnS, psbC-trnS, clpP-ex1-pshB, psaJ-rpl33, rpl33-rps18, had the highest sequence variability and
could be used in the species identification study of medicinal plants of Bulbophyllum. In conclusion, this study
provides a theoretical basis for phylogenetic relationship and species identification of Bulbophyllum orchids
through the comparative analysis of plastome sequences of three medicinal plants of the genus Bulbophyllum.
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Table 1 The basic information of chloroplast genomes of Bulbo-
phyllum orchids

Species B. affine  B. pectinatum  B. funingense
Plastome length/bp 148 230 147 169 147 464
LSC length/bp 78 178 77 478 77 564
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IR length/bp 26 386 26 081 26 403
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Figure 1 Chloroplast genome map of Bulbophyllum orchids. The length of the chloroplast genome is shown in the circle. The different

colors on the circle represent different types of genes
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Figure 2 mVISTA analysis results of Bulbophyllum orchids. The reference chloroplast genome is the chloroplast genome of B. affine
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Figure 3 Boundary expansion and contraction diagram of the chloroplast genomes of Bulbophyllum orchids. The figure shows the length
of each region and the location of the genes along the border
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Figure 4 SSR distribution of chloroplast genome of Bulbophyllum orchids. A: Distribution of SSR in the coding region, intron region, and
intergenic region of the gene; B: Distribution of various types of SSRs in different regions
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Figure 5 ML phylogenetic tree of chloroplast genomes. The figure shows a ML phylogenetic tree constructed from the complete chloro-
plast genomes (A) and a ML phylogenetic tree constructed from the non-coding regions which have the top five sequence variability (B)
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Figure 6 Distribution of sequence variability and GC content of the non-coding regions in chloroplast genomes of Bulbophyllum orchids.
The red part shows the distribution of sequence variability; The green part shows the distribution of GC content
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Table 2 Basic information of non-coding regions which have top
ten sequence variability

Non-cF)dlng SNP GC InDel S(?qu_e?ce
region content/% variability/%

psbl-trnS 30 25.24 10 25.16
clpP-ex1-pshB 50 28.22 42 19.83
pshbC-trnS 16 41.01 9 19.08
psaJ-rpl33 63 24.84 31 17.09
rpl33-rps18 20 27.98 9 16.67
rpl16-ex1-rps3 20 21.01 11 15.82
trnP-psaJ 26 24.1 25 15.45
trnT-trnL-ex1 50 29.81 19 15.2

accD-psal 89 29.46 26 15.05
atpH-atpl 60 30.3 15 14.37
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i AR 11 5 AN B4R S X (psbl-trnS. psbC-trnS . clpP-
ex1-psbB. psal-rpl33.rpl33-rps18) 4 & F T % it % &
G R 2 Y & )R DNA TR

TEE TR R T /ANR AW SIS & St SR M
JHG 2R 25 A AT IR B 3 47 B SRR AR M3 MG R R AR Y LR
HAHE BT HAR 24T, M5 S SR SRS o BT A 2 A
Xof R 1 do 2 RRAR (R HE T BTk

FlEE MBS ToAH KH) 7 v R
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