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ABSTRACT

Cannabis sativa variety Yunma 7 has been widely cultivated for hemp fiber production in Yunnan
Province of China. In the present study, we have successfully sequenced the chloroplast genome of
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Yunma 7. The complete chloroplast genome size is 153,899 bp in length with a GC content of 36.67%.

The genome contains a large single copy region (LSC) of 84,046 bp, a small single copy region (SSC) of
17,831 bp, and a pair of inverted repeat regions (IR) of 26,011 bp. A total of 74 protein-coding genes
are annotated in the chloroplast genome, together with 37 tRNAs and 8 rRNAs. Phylogenetic tree
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reveals that Yunma 7 is closely related to Cannabis hybrid AK Royal Automatic reported by

Matielo et al.

As the important raw materials for textile industry, hemp
(Cannabis sativa L) has been cultivated for thousands of
years (Deng et al. 2019). It is also used for the production of
nutritious seed, medicine, and recreational drug (Marks et al.
2009, Measham et al. 1994). The dried flowers and leaves of
hemp are also used as narcotic materials, which caused its
cultivation and products are illegal in many countries
(Kojoma et al.,, 2006). In China, the cultivation of hemp culti-
vars with low (<0.3%) THC (tetrahydrocannabinol) concentra-
tion are allowed, which is also called industrial hemp. In
recent years, C. sativa variety Yunma 7 has been widely culti-
vated as a main cultivar in Yunnan Province, one of the main
production areas. However, little is known about the system-
atic position and phylogenetic relationship of Yunma 7 at cp
genome level. In order to reveal its phylogenetic relationship
in Cannabis genus, we selected next-generation sequencing
to assemble the complete cp genome of Yunma 7.

The leaves of Yunma 7 were collected from the green-
house of the School of Agriculture (24.83°N, 102.85°E),
Yunnan University, Kunming, China. The total genomic DNA
was extracted with the modified CTAB method (Doyle and
Doyle 1987). The specimen was deposited in Herbarium of
Yunnan University (HGS-dm2020004). Total DNA was sent to
Biozeron Biotech (Shanghai, China) for library construction
and next-generation sequencing. The Illlumina NovaSeq plat-
form was selected for sequencing with the generation of
0.91 Gb short reads data, which was then submitted to SRA
under the accession number PRINA679189. The trimmed
reads were selected for cp genome assembly by NOVOPIasty
software (Dierckxsens et al. 2017). The GapCloser software

was used for gap filling (Luo et al. 2012). The assembled cp
genome was annotated and corrected by DOGMA and
Geneiousv11.0.3, respectively (Wyman et al. 2004; Kearse
et al. 2012). The complete cp genome sequence was submit-
ted to GenBank under the accession number MWO013540.
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Figure 1. Phylogenetic tree of 23 chloroplast genomesH.
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The complete chloroplast genome size is 153,899 bp in
length and the GC content is 36.67%. A large single copy
region (LSC) of 84,046 bp, a small single copy region (SSC) of
17,831bp, and a pair of inverted repeat regions (IR) of
26,011 bp are identified in the cp genome. A total of 74 pro-
tein-coding genes are annotated in the chloroplast genome,
together with 37 tRNAs and 8 rRNAs. Among these, duplica-
tion events occurred with 12 genes (ndhB, rps7, rpsi12, rps19,
rpl2, rpl23, ycfl, ycf2, rrn4.5, rrn5, rrn16 and rrn23).

The cp genome sequences of 23 species were selected for
phylogenetic analysis (19 species in Cannabaceae, 3 species
in Moraceae and 1 specie in Ulmaceae as outgroup including
Morus mongolica, Morus indica, Morus notabilis and Ulmus
macrocarpa) (Oh et al. 2016; Vergara et al. 2016; Zhang et al.
2018; Matielo et al. 2020). The result indicated that Yunma 7
is closely related with Cannabis hybrid AK Royal Automatic
reported by Matielo et al. (Figure 1). The two samples were
both collected in Yunnan indicated that they might share
similar genetic backgroud. MAFFT software was used for the
alignment of cp genome sequences (Katoh and Standley
2013). A neighbor-joining phylogenetic tree was constructed
in MEGA7 software with 100 bootstrap replicates (Kumar
et al. 2016). This study will benefit future studies related to
chloroplast in Cannabis genus.
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