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ABSTRACT ARTICLE HISTORY

In this study, we report the first complete plastome sequence of Datisca cannabina (GenBank acc. no. Received 8 September 2023
OP432690). The plastome had a typical quadripartite structure. Its size was 162,914 bp, consisting of Accepted 21 January 2024
90,890 bp large single-copy (LSC), 19,296 bp small single-copy (SSC), and 26,364 bp inverted repeat (IR)
regions. It contained 112 genes, including 78 protein-coding, 30 tRNA, and four rRNA genes. The infA
gene was pseudogenized. Sixteen genes contain one intron and two genes (c/pP and ycf3) had two
introns. Our phylogenetic tree showed that D. cannabina formed a close relationship with Begoniaceae.
However, further samples are required to determine the phylogenetic placement of Datiscaceae in
Cucurbitales.
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Introduction

The genus Datisca belongs to the family Datiscaceae in the erata (C.Presl) Baill 1870) with a disjunct distribution. Datisca
order Cucurbitales (APG IV 2016). It contains only two species glomerata is endemic to the western United States and Mexico,
of the genus Datisca (D. cannabina Linnaeus 1753 and D. glom- whereas D. cannabina is distributed from the eastern

Figure 1. Datisca cannabina L. D. cannabina is perennial or subshrub. The leaves of this species resemble hemp, so it is also called false hemp. The species photo
was taken by the authors (KST and ZY) in Charvak, Uzbekistan, June 2021, without any copyright issues. A voucher specimen was mounted by KST and ZY and
deposited in the Korea Research Institute of Bioscience & Biotechnology (KRIBB) Herbarium (KRIB, acc. no. KRIB 0088968, Jin-Hyub Paik, jpaik@kribb.re.kr).
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Figure 2. Complete plastome map of Datisca cannabina L. The circular plastome map was constructed by OGDRAW. Colors identify genes from the same functional
category, following the figure legends. In the inner circle, the dark bars indicate the guanine + cytosine content. IRa and IRb: inverted repeat regions; LSC: large sin-
gle-copy region; SSC: small single-copy; V': pseudogene. Asterisks indicate genes containing introns.

Mediterranean to Central Asia. D. cannabina has been used to
treat rheumatism and to obtain yellow dye (Singh and Kachroo
1976; Chopra et al. 1986). Previously, Datiscaceae formed a fam-
ily with Tetramelaceae (Bentham and Hooker 1867), and these
two families formed a close relationship with Begoniaceae.
However, their exact relationships remain unclear due to scarce
genetic data. In this study, we report for the first time the com-
plete plastome of D. cannabina (Datiscaceae), a useful plant
resource. This study was conducted to resolve the unclear
phylogenetic relationships within Cucurbitales.

Materials and methods

The silica-dried leaves used in this study were collected from
Chatkal mountain, near the Charvak reservoir in Uzbekistan

(N 41° 36’ 48.3" E 69° 58 24.6") (Figure 1). Datisca cannabina
is not an endangered or protected species. Ethics approval
for this study was obtained from the Institutional Bioethics
Committee of KRIBB. The total DNAs using the silica-dried
leaves were extracted using the G-spin™ llp for Plant
Genomic DNA Extraction Kit (iNtRON Biotechnology,
Seongnam, South Korea). The voucher specimen and gen-
omic DNAs were deposited in the Korea Research Institute of
Bioscience & Biotechnology (KRIBB) Herbarium (KRIB, acc. no.
KRIB 0088968, Jin-Hyub Paik, jpaik@kribb.re.kr) and the
International Biological Material Research Center (IBMRC acc.
no. KRIB 0088968). Approximately, 100 ng of genomic DNAs
were used for library construction. We performed the next-
generation sequencing (NGS) using an lllumina MiSeq plat-
form (lllumina Inc., San Diego, CA). The total raw reads were
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Figure 3. Maximum-likelihood (ML) tree based on 77 protein-coding genes from 15 plastomes as determined by RAXML (-In L = 176502.749233). The numbers at
each node indicate the ML bootstrap values and Bayesian posterior probabilities. Both ML and Bl trees have the same topology. Begonia arachnoidea (MZ671994)
(Tao et al. 2022); B. coptidifolia (NC_056110) (Wang et al. 2021); B. emeiensis (NC_061410) (unpublished); B. guangxiensis (NC_046385) (Dong et al. 2019); B. gulong-
shanensis (MZ671995) (Guan et al. 2022); B. pulchrifolia (NC_045096) (Fan et al. 2019); B. versicolor (NC_047450) (Zhou et al. 2020); Citrullus lanatus (NC_032008)
(Zhu et al. 2016); Coriaria nepalensis (NC_059766) (Fang et al. 2020); Corynocarpus laevigata (NC_014807) (Atherton et al. 2010); Cucumis melo subsp. melo (NC_
015983) (Rodriguez-Moreno et al. 2011); Datisca cannabina L. (OP432690) (this study); Linnaeosicyos amara (NC_046863) (Bellot et al. 2020); Lithocarpus balansae

(NC_026577) (Unpublished); Lithocarpus litseifolius (NC_063927) (unpublished).

trimmed using BBDuk and then went through a normaliza-
tion process. Normalized reads were used for de novo assem-
bly in Geneious Prime v. 2022.2.2 (Kearse et al. 2012). The
complete plastome was annotated using the Geneious Prime
v. 2022.2.2, National Center for Biotechnology Information
(NCBI) BLAST (blast.ncbi.nlm.nih.gov/Blast.cgi) and tRNAscan-
SE programs (Lowe and Eddy 1997). The circular plastome
map was constructed by OrganellarGenomeDraw (OGDRAW)
(Greiner et al. 2019). The structures of intron-containing
genes were visualized in CPGView (Liu et al. 2023). For the
phylogenetic analysis, we selected and downloaded 14 com-
plete plastome sequences (12 Cucurbitales and two Faglaes
(outgroup)) based on the APG IV system (APG IV 2016) from
the NCBI database. Phylogenetic analysis was performed on a
data set that included 77 protein-coding genes (excl. infA
and ndhF) from the 15 selected taxa using RAXML v.8.2.12 in
CIPRES webserver (phylo.org) (Stamatakis 2014; Miller et al.
2015). The 77 gene sequences (67,476bp in length) were
aligned with the MUSCLE program using Geneious Prime v.
2022.2.2. The data set was also used to construct a Bayesian
inference (BI) tree. MrBayes in Geneious Prime v. 2022.2.2
was used to construct a Bl tree with a Markov chain Monte
Carlo (MCMCQ) chain length of 1,000,000 and GTR model
(Huelsenbeck and Ronquist 2001).

Results and discussion

The Datisca cannabina plastome was 162,914 bp in length
and exhibited a typical quadripartite structure (Figure 2). The
large single-copy (LSC) region (90,890 bp) and a small single-
copy (SSC) region (19,296 bp) were separated by a pair of
inverted repeat (IR) regions (26,364bp). Coverage was
2515.9x (Figure S1). The plastome comprised 112 unique
genes (78 protein-coding genes, 30 tRNA genes, and four
rRNA genes). Six protein-coding, seven tRNA, and four rRNA
genes were duplicated in the IR regions. The infA gene was
predicted to be a pseudogene. The average GC content was
36.6%. Sixteen genes contain one intron. Among them, 10
genes are protein-coding genes (Figures S2 and S3) and the
others are tRNA genes (trnA-UGC, trnG-UCC, trnl-UGC, trnK-
UUU, trnL-UAA, and trnV-UAC). Additionally, two genes, clpP
and ycf3, had two introns (Figure S2).

The topologies of the maximum-likelihood (ML) and BI
phylogenetic trees constructed in this study were the same.
The phylogenetic tree showed that D. cannabina is sister to
the Begoniaceae clade with 100% bootstrap support (Figure
3). The clade formed a sister group with Cucurbitaceae
(Figure 3). In previous studies, using partial organelle DNA
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sequences such as matK, matR, and ITS (Zhang et al. 2006;
Schaefer et al. 2009; Filipowicz and Renner 2010; Schaefer
and Renner 2011), Datiscaceae formed a single clade with
Begoniaceae and Tetramelaceae. Although their relationship
was reported to be close, the exact relationship remained still
unclear due to differing results for each marker and a lack of
complete plastome studies of Tetramelaceae. Our updated
results also show that Datiscaceae and Begoniaceae are sis-
ter, but further studies on Tetramelaceae samples are needed
to clarify their relationship. In addition to the relationship
between Begoniaceae-Datiscaceae-Tetramelaceae (BDT), the
relationship with other families of Cucurbitales also needs to
be addressed.

Conclusions

In this study, we reported the first complete plastome
sequence of Datiscaceae (Datisca cannabina L.). The plastome
shows the typical structure commonly observed in angio-
sperms. Our phylogenetic tree indicated a close relationship
between Datiscaceae and Begoniaceae. In previous studies,
Begoniaceae formed a closer relationship with Tetramelaceae
than with Datiscaceae. Therefore, further studies of
Tetramelaceae are needed to resolve the relationships of the
BDT clade. Additionally, research into why the distribution of
the two species included in Datiscaceae is significantly differ-
ent is also an interesting topic. Therefore, this result will pro-
vide a useful resource for the phylogenetic studies of
Cucurbitales.
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