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a b s t r a c t 

Hoya verticillata var verticillata, an epiphytic plant, is both an or- 

namental and a valuable medicinal plant. However, H. verticillata 

has a similar morphology to other species belonging to the Hoya 

genus, so it is challenging to distinguish the H. verticillata var verti- 

cillata, plant accurately. Alternatively, if H. verticillata var verticillata, 

is deformed or powdered, it is more challenging to identify. This 

dataset includes information on H. verticillata var verticillata, sam- 

ples collected from the natural environment and four chloroplast 

DNA markers to support H. verticillata var verticillata, species iden- 

tification. Phylogenetic analysis based on sequences of intergenic 

spacer regions (trnK-rps16, rps16-trnQ, psbI-atpA, and ndhC-trnV) 

shows that H. verticilata var verticillata, is very closely related and 

distributed in the same group as Hoya carnosa with a Bootstrap co- 

efficient of 99-100 %. Four intergenic spacer region sequences, trnK- 

rps16, rps16-trnQ, psbI-atpA, and ndhC-trnV from the chloroplast 

genome are potential DNA barcoding candidates to distinguish H. 

verticilata var verticillata, from different species in the Hoya genus. 
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Subject Biological Sciences 

Specific subject area Biotechnology, Genetics diversity, Molecular Phylogenetics, Evolution 

Type of data Raw, sequence data, tables, figures, text files 

Data collection Illumina NovaSeq 60 0 0 (Illumina) sequencer 

Data source location GenBank: OR475244.1 

NCBI Reference Sequence: NC_085236.1 

Data accessibility Repository name: NCBI 

Data identification number: Not applicable 

Direct URL to data: The NCBI links to the sequenced data can be accessed at: 

https://www.ncbi.nlm.nih.gov/nuccore/OR475244.1 

https://www.ncbi.nlm.nih.gov/nuccore/NC_085236.1 

. Value of the Data 

• Hoya verticillata var verticillata , an epiphytic plant, has significant medicinal value. H. verticil-

lata var verticillata contains many biologically active medicinal substances, effective in treat-

ing some for human diseases. 

• A dataset on intergenic spacer region sequences, trnK-rps16, rps16-trnQ, psbI-atpA, and

ndhC-trnV from the chloroplast genome can be used to develop potentially useful molecular

markers and support species identification, especially when plant specimens are deformed

and in powder form. 

• The analysis of molecular phylogeny and evolution of Hoya genus based on the intergenic

spacer regions sequences. 

. Background 

Hoya verticillata var verticillata , an epiphyte that climbs and belongs to the Apocynaceae fam-

ly [1] , is a precious medicinal plant. H. verticillata var verticillata widely used in traditional

edicine to treat kidney diseases, urinary tract disorders, rheumatism, jaundice, fever and di-

rrhea [2] . Therefore, accurate species identification is the basis for the effective use of H. verti-

illata var verticillata in medical treatment in traditional medicine in Vietnam. 

Chloroplast DNA has a double circular structure, and different regions in the DNA molecule

ave different mutations [3] . Therefore, it is possible to determine close or distant relationships

f plant objects based on the different levels of variation of a particular DNA region. So, regions

ith high variability are used for phylogenetic analysis and selected as potential DNA barcodes

o support species identification. The complete chloroplast genome of H. verticillata var verticil-

ata has been sequenced, analyzed and registered on GenBank with code OR475244.1 [4] . Ac-

ordingly, some intergenic spacer regions belonging to the large single-copy region (LSC) with

igh nucleotide diversity (Pi), such as trnK-rps16, rps16-trnQ, psbI-atpA, and ndhC-trnV, were

dentified. So, these IS regions may be potential DNA markers for identification and phylogenetic

nalysis of Hoya that need to be explored. 

. Data Description 

The present work employs data on H. verticillata var verticillata specimens. The leaf samples

nd specimens of H. verticillata var verticillata samples (Voucher HOYP202305TN) were collected

n May 2023 at Hang Trai area, Tan Long commune, Dong Hy district, Thai Nguyen province,

ietnam, in the coordinates of 21 °43’34” N, 105 °50’52” E ( Fig. 1 ). The H. verticillata var verticillata

lant has a cylindrical root with a strongly developed main root and lateral roots. The small tree

runk is climbing and has 5–20 mm long aerial roots. Leaves are simple, growing oppositely on

https://www.ncbi.nlm.nih.gov/nuccore/OR475244.1
https://www.ncbi.nlm.nih.gov/nuccore/NC_085236.1
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Fig. 1. Map showing Hoya verticillata var verticillata sample collection location Hang Trai area, Tan Long commune, Dong 

Hy district, Thai Nguyen province, Vietnam, in the coordinates of 21 °43’34” N, 105 °50’52” E. 

 

 

 

 

 

 

 

 

 

 

the trunk and branches. Fat leaves, oval blades up to 7 cm long, 1.3–2.5 cm wide. Leaf stalks are

10–20 mm long, with sparse fine hairs ( Fig. 2 ). 

Four intergenic spacer regions of H. varticillata var verticillata chloroplast genome (cp)

[1] with high Pi, trnK-rps16, rps16-trnQ, ndhC-trnV and psbI-atpA were selected as cp DNA bar-

codes with nucleotide sequences as shown in Table 1 . H. varticillata var verticillata is distributed

in the same group as Hoya carnosa with a Bootstrap coefficient of 99–100 % on the phyloge-

netic tree established based on the four regions trnK-rps16, rps16-trnQ, ndhC-trnV and psbI-atpA

( Fig. 3 and Table S1, Fig. 4 and Table S2, Fig. 5 and Table S3, Fig. 6 and Table S4). 

4. Experimental Design, Materials and Methods 

4.1. Sample collection and data source creation for analysis 

The Hoya verticillata var. verticillata samples (Voucher HOYP202305TN) were collected in May

2023 at Hang Trai area, Tan Long commune, Dong Hy district, Thai Nguyen province, Vietnam, in

the coordinates of 21 °43′ 34′′ N, 105 °50′ 52′′ E. The Hoya verticillata var. verticillata was identified

by comparative morphological methods at the Botany Department in the Faculty of Biology, Thai
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Table 1 

Sequence characteristics of four intergenic spacer regions of Hoya varticillata var verticillata chloroplast genome. 

Intergenic 

spacer regions 

Sequence 

length(bp) 

Sequence 

trnK-rps16 793 GAAAAGAAGAAACCAATTATAGAAGATAATCTATCGACTATAAAATATATGTATAAT 
AAAAGTATAATAAAAAAGAAGTGCATAAATACAATCGGAATTATAAAAAATTAAACA 
ATAAATTAACCAAAGAAATTAGACGAAGCAATTAAACCATTAAGCTAACAAATCGAA 
AAAATGGATTTTCTAATGAATTCGGAACATAAAAAAATATATAGATCGGATGACAAT 
ATAAGAAATTCTCAGATAAAATTATATTTAGATAAAGCAAAACAAAAAGAAAAAAAA 
AAAATGAAAATAGAGATTCAAAATTTATGAACGGATCCTTTTGTTATCCCCTCTTTT 
CAATCAACAAAAAAAGCTCGTGTATCAAAGAACCTGTCGACGTAAAGTAAAAAATCA 
AACAAACCAAATAACTAGATCTAACTTCACTTATCATGATGAATTATATTTGTTCAA 
TACACTGTTGTCAATATAAATGTTACGAAAAAAAAAGAATAAAAAAAAAAAAAGAAA 
TTCAATTGAATTTCTTTTTTTTTTATTCTTTTTTGTTAGTTAAATTCAAAATAAAAA 
TGAAAACCATCAAGTTTAAAGTTGTCGCGAATGCCTAAATTTTCTAGGATCAAGGAA 
ATAGGGTTTTGTCGTTATAGAACACAGGATTCGAAGAAAACAATGATAAATAGATAC 
GAATAGAACGGGAAAAGGAAAAAAAGGGGGGGTAATAAAAAAGAGTAGAGAAAGGTT 
ATCCAAAGTTATATACAAATAACTGCCCCCCTTTTTTGTATTTCCTTAATCC 

rps16-trnQ 1328 AACATCCCTCTAATTTGGAACCAGTATGGAATTGATTCAATTATGGAATCATGAATA 
GTCATTGGTTTGTAGACATCATAATCTATATCCCTTTGTTCTATAATGTTCTTTAGA 
ATATAGAAGAGAGATTTTATATATAGCTATAGATCGGTAAATAAAGAATATAGCTAC 
AAATCGGTAAAGAAGTTTCTGAATAAGTTTTAGCAAGTCCTCTTAATTTAAAATGAA 
AAAGAATTTCTATTTAATAATATATTTAATAATAGATTAAAAGTTAGGGTTAAATAT 
TTGTTAAATATTTTCATTTTTAAATTCAAAATCGAGGGGGTCAAAAACCTTTTTCAC 
AAAAATAGAATAGAAGGATACATATACGTTAAACATTTCCTCGTTTTTTTTTATTTT 
GTTTAAGCTGTGTAGGTCAGCAAGATTTCGCTAATCGAATCTTTCCATACATAATAT 
AATATCCATACATAATAGAATAGAAAGTGAATAAAAGAGAATAAAAGATATAAAACA 
TAAAACACCCCCTTTTAAGTGTTACATAAATTTACAATTATTTATTATTTATTAGGG 
CCAAACACGAAATACTTATTCAAAGAAAATACATCGGATTCGGATAGATATATTCGG 
ATAGATATATAATTACATATATAATTTTATAATTTGATTTTTGTTAATGCAATTCAG 
GCAGACACAGAAATTTTAATATCTTCGGTTAATGTATTCGCCCCCGGGGTACTACAG 
GACTAATGGGACATAAGAGAAAAAAAATGGGAATTATGCTCGGGGATGCGGACTGAC 
TAGGTACAAATCCCAACAAGTCCAAATTAAGTTGCTCCTTTTTTTTTTATTTTAGTC 
TAACCCCTTAGGAGAATTAATCCTATCGGCTTTGAATGAATTTCATTAGTACCAAAA 
TAGTTAGAATTAATAAATCTATATAAAAATAAAAATTCCTAAAAATATAGTTTCTAG 
GATACGAAATAATAGATAGGATCGTTGAAAATCAAAATATTGATAAAATATAAAATC 
AATATGGGACGGAATTTTTTTCTAAATAACTAACTTCCCGAAACAAGATGGGATGGA 
GCATAGGATGAAAAGACCCCCTTTTTTAAAATTCCAACTCTGGGAACCGATGTTCCC 
AATTTACCTGGATCAGAAATAGAGTCAATTACATTTGCGTGTCATTTGTACGCGATT 
CAATTCAGTTTGTGTAAAAAAGATATGATTCATGCATAAAAGATAAAAAAAAAAGAA 
ATAAAATCCAGCTAACATTAGACGTTACCCCATTCAACAAAATCTTTATTCTATTCT 
AAGATAATGAATATGCT 

ndhC-trnV 1492 AGACACACTCCCATGAACGTGGAAAATATACCGAATTTCTCGATTCGAATTGTCAAG 
TCATCCATAACTGTTTAGTCAAAATCAAAACAAGAATTCATTTTTATCGAATTTACT 
AGTTTCCTTTGTTTACTTATCCCATTTCAAGACAAAATCCTATTTAGATTATACTTA 
TTTCTTTTTTTTCAGTTAGTATAACTTTAGATCTATATCTTATTCTTATACAAATAT 
AAAATAGAAAAATTCTCTTATTTTCACCTAGAATTCTCTGTAAAGAAGAAAAGGAAT 
TCAAAAAAATATGGAATTCCAAGGGGAATTTGGAACTTCTTTATTTATTTTTTTTTA 
ATTAAATAATTTTTATTACTATCTATTATATATTTATCTATTATATATTTATATTTT 
TTGAAATTGATGAAATTGAATAAAATCAATTGAAATAAATGAAAAAAAAAATATAGA 
TTATTTCTTAATTTCTATAATATTTTCTATAATATTATAGCTATATTATTATATTAT 
AGATTCTTTATTATTTTTTTTCATTATTATTATATTAATAATATTATATATTCTAGA 
TTATTTATTATTATTTTTATTTCTATTTTTTTTATTAAAATTTGAATATTAATTAAT 
AAATTTTTTATTATTAAATACAATCTAATAATACAATTTAAATTCTATTTCATTTCG 
AATTTGAAATGTTTTAAATTGAATTGCTAATTTTTTTTTATTTATTGAAATTCAATT 
CTTTTTCTTTATAGATTTCGACTTTTATGAATAGAATCGACAGGTCCTTTGGTTTTT 
TTCTTAGTGATTTAGAATAAGAACAAGCAAGAGACTGGCTAGAAATTTCCATTTCAG 
AATTTAGAATATCTTGGTGTTGTATATTCTTTTTATTAATATCCTAGCGGAGGACCT 
TCTCTTGATTGAATATAAAAAAAGAAGACAGACTACCCCTCGTGCTTCGCTAGGTCT 
AGGTAAGGTATATGGCGAGCCTATTTTACATTTTACATTGTTAATAATGAGACTTAC 
CAAAGATATTACATTTTTTAACTTGTACACAAGCACGACAGGTCTTTTCTAGATCCA 
TATTTTGACTTCAAAAATTCACCAACATTGGCTATACCAAAGAAAGGGAGTCTCAAG 
AACTCCTTGAATATGAAATTCGCCTCTACCCCCAAGATTAATGCCCCAAGATTAATA 

( continued on next page ) 
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Table 1 ( continued ) 

Intergenic 

spacer regions 

Sequence 

length(bp) 

Sequence 

ACAAAAGGTTTCTTTGTTTATCCGCGATTGGAAAACTATCAATTGGGTCCACTGAAA 
CGCCTTTTTTTTTTTATTTCGGGTTTATGTTCTGTTTTAAAAGCTTGCCGTGAGTAA 
ACTTATGGGAAAAATTTAGATTTCGATTAACCAACCCGACAGTTCCAAGCAACAAAC 
AATAATGAAAAAATTATACAATTTCATTTTTTGTATTTGAGTTTTCCTTAATCATTT 
TGTTTTATATTTTATATTAAAATATTTTATATATATATAGTATATAATTATAGTAAT 
AGTAATAGTA 

psbI-atpA 1878 GGGTTTTTCTTTTCTATTTTCTTCGGATTTTTTGTTTATATAAAAATGCCAAATTTG 
AAAAAAAATAAATAAATAAATAAAGTCATCAAGGAAAGCGGAAAGAGAGGGATTCGA 
ACCCTCGGTACGAATAACTCGTACAACGGATTAGCAATCCGCCGCTTTAGTCCACTC 
AGCCATCTCTCCTAATTGAAAATTGGGTTAGATTACACATAAAAAAAATAAGGAGTA 
TTTCTTTCTCTATTATATAGATATGTACCATTTTTATCAGTAATTTTTTTTCGATAA 
ATAAAGAAATAAAGAATAAATAAAGAGAAGGGCTCGAAAGTGCCAACAATATAAAGA 
AAACCAAAAGCGACCCCTTCGTATTTTGTTCGAAAGACCCTTCTTATTGTTATTGAC 
ACGGCCTGGTCTGGTCAGTACCCAGCCGGGCCTCTTTTTGTTTTGTTCCAACTAATT 
ATAGAAAAATAATGATAATTTTTCATTTATCTGATTTGAAAACAAAAATGCTTAGTA 
TTTTTAGTATTATATATATATATTATAATATATATATATATATATATATATAATATA 
TAAAAAAGGGAATAGGCAATATTCAAGCACGAACAAAAAAAGAAGAAGGACTATTTC 
CATCCGCGAAAACGAAAAAAAAAGAGGGTAAATACGCTAAATTTTTGGATTCTTTGA 
TGATCCCATCTTATTATACCCATTTTCCGGTTCGACAAAAGGTCCAGTTGTATACAA 
TAATCGAATTGTAGCGGGTATAGTTTAGTGGTAAAAGTGTGATTCGTTTTTTTAACC 
CTTTGATAGTTAAAGGGTCTTTGTTTTCGGTTTGATTCGTATTCCGACCAAAAACTT 
TATTTGAAAAAAGAAAAGGATTTAATCCTTTACCTCTCAATCACGGATTCGAGAAAA 
AATATACATTCTCGTGATTTGTATCCAAGGATCACTTAGAAAGTGACAAATTGGATT 
ATGAAATTACGAAACATAATTTTGGAATTGGATTAATACTTCCAATTGAATCAGTAT 
GAGTAAAGGATCCATGGATAAAGATAGCAAGTAGGTTTCTAATCGTAACTAAATCTT 
CAATTTTTGCTTTACAAATACAAAATTGAATAAAAATAGCTATTAAATGATGACTCT 
GGTTTACTAGAGGCATCGACCTGTTTTTTTAGCTCGGTGGAAACAAAATCCCTTTCC 
TCAGGACCGTCTCAAATAAAAATAGAGAACGAAGTAACTAGAAAGATTGTTAGAATT 
ACTCTCTTCTAGAGGGATCATCTAGAAAGAAATAAGTAGTCAGACAAAAGTTGACAT 
AGATGTTATGGGTAGAATTTTTTTTGTAAGTTTGTTCACATCCATATCCATAAAGGA 
GCCGAATGAAACCAAAGTTTCATGTTCGGTTTTGAATTAGAGACGTTCAAAATGCTG 
AATCGACGTCGACTATAACCCCTAGCCTTCCAAGCTAACGATGCGGGTTCGATTCCC 
GCTACCCGCTTTCAATTCTTTTTTTTTATTCGCAATTGAAATTTATATATATTCTAA 
TTCTAGACTTAATGCATCATTTAATATACAGTTTCAAAAATTATCTCACATACAATC 
CGATTCTTGTTTTTTTCGGCGAAAAAGTGGGGAAAGTCAAAATACGAAAAAAATCGG 
AATGAAAAGCGTCCATTGTCTAATGGATAGGACAGGGGTCTTCTAAACCTTTGGTAT 
AGGTTCAAATCCTATTGGACGCAAATTTTTTCCATATATCTATTTTTTTATATTTTG 
ATACCACGAAAGCCTTTTTGAATAACTTGAATTTGAGTGGATTTGAGACCCTTAATT 
ACATTACCATTACCTTTTTAAGATAAATTTAAGATAAAAGAATCCTTTTTGTGC 

Fig. 2. Hoya verticillata var verticillata plant growing in natural environment (A, B, C, D) were collected at Hang Trai 

area, Tan Long commune, Dong Hy district, Thai Nguyen province, Vietnam and kept at the experimental garden (E) of 

the Department of Biology, Thai Nguyen University of Education, Vietnam. 
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Fig. 3. Phylogenetic tree construction using the trnK-rps16 intergenic spacer region of Hoya varticillata var verticillata 

chloroplast genome and of other species belongs the Apocynaceae family. 
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guyen University of Education. The voucher specimens were placed in the Herbarium of the

epartment of Biology, Thai Nguyen University of Education, Vietnam. 

Total DNA extracted from leaves was used for chloroplast DNA sequencing. The chloro-

last genome of H. verticillata var verticillata is registered on GenBank. Nucleotide diversity

Pi) of DNA regions in chloroplast DNA was calculated by sliding window analysis performed

n DnaSP v.6.11.01 14, and DNA regions with high nucleotide diversity were selected for

nalysis. 

The intergenic spacer regions of other species belonging to the Apocynaceae family were ob-

ained by a Basic Local Alignment Search Tool (BLAST) search on the National Center ForBiotech-

ology Information (NCBI) [5] . 

.2. Phylogenetic analysis 

Evolutionary analyses of some gene regions were conducted in MEGA v11.0.13 [6] . The evo-

utionary history was inferred using the Maximum Likelihood method and the Tamura-Nei

odel [7] . The bootstrap consensus tree inferred from 10 0 0 replicates is taken to represent

he evolutionary history of the taxa analyzed [8] . For the trnK-rps16 intergenic spacer region,

he analysis was performed with 24 species (Table S1), for rps16-trnQ with 44 species (Ta-

le S2), for ndhC-trnV with 47 species (Table S3), and for with psbI-atpA with 46 species

Table S4). 
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Fig. 4. Phylogenetic tree construction using the rps16-trnQ intergenic spacer region of Hoya varticillata var verticillata 

chloroplast genome and of other species belongs the Apocynaceae family. 
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Fig. 5. Phylogenetic tree construction using the ndhC-trnV intergenic spacer region of Hoya varticillata var verticillata 

chloroplast genome and of other species belongs the Apocynaceae family. 
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Fig. 6. Phylogenetic tree construction using the psbI-atpA intergenic spacer region of Hoya varticillata var verticillata 

chloroplast genome and of other species belongs the Apocynaceae family. 
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