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ABSTRACT

Ficus pandurata var. angustifolia is an edible plant popular throughout China where it has a long his-
tory of use in traditional She medicine. Using lllumina sequencing, we assembled and annotated the
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complete chloroplast (cp) genome of F. pandurata var. angustifolia which is 160,526 bp and encodes

130 genes, comprised of 85 protein-coding genes, 37 transfer RNA (tRNA) genes, and eight ribosomal
RNA (rRNA) genes. Phylogenetic analysis resolved F. pandurata var. angustifolia as sister to F. deltoidea
which together formed a clade with F. heteromorpha. This complete cp genome sequences is a valu-
able resource for future studies of evolution and species delimitation in genus Ficus as well as variety

breeding and conservation for this species.

Ficus pandurata Hance var. angustifolia W.C. Cheng 1934 is a
shrub known as Xiaoxianggou in the traditional She medicine
of eastern and southeastern China (Nie et al. 2016) where it
is used to treat infantile malnutrition, indigestion, diarrhea,
hernia, gouty arthritis, arthralgias, and other diseases (Ying
et al. 2012; Wang et al. 2015; Fan et al. 2016). Many Ficus
species are used for food and medicine and the sweet fra-
grance dried F. pandurata var. angustifolia material lends
itself to culinary use. Therefore, F. pandurata var. angustifolia
is widely cultivated in Zhejiang Province and has received
New Resource Food Certification by the local government.

However, there are virtually no genomic resources for the
study and conservation of this important species. Here, we
describe the first sequenced and annotated chloroplast (cp)
genome for F. pandurata var. angustifolia.

Fresh leaves of F. pandurata var. angustifolia were col-
lected from Lishui University (28°27'N, 119°54’E) in August
2021. The specimen was deposited in Shanghai Chenshan
Botanical Garden (Shanghai, China) (Binjie Ge, gebinjie@
csnbgsh.cn) under accession number CSH0192340. This study
was approved by the Ethics Committee of Lishui University.
Total genomic DNA was extracted using the E.ZN.A® plant
DNA kit (Omega Bio-tek, Inc., Norcross, GA), the quality and
integrity of extracted DNA were assessed by agarose gel elec-
trophoresis and NanoDrop 2000 (Thermo, Inc., Waltham, MA)
spectrophotometry. A DNA library with a 300-500 bp insert
was constructed using the Truseq™ DNA sample Prep Kit
(Ilumina, Inc,, San Diego, CA). Next-generation sequencing
was conducted by Shanghai Origingene Bio-pharm
Technology Co. Ltd. (Shanghai, China) with Illumina
NovaSeq6000 platform (lllumina, Inc.,, San Diego, CA). About
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22.65G raw data were obtained after sequencing and filtered
using FastQC (version 0.11.4) and Cutadapt (version 1.16)
(Brown et al. 2017). We used the software Fast-plast (version
1.2.8) (https://github.com/mrmckain) and Geseq to assemble
and annotate the cp genome (Tillich et al. 2017).

The cp genome of F. pandurata var. angustifolia was
160,526 bp in length, containing a large single-copy region
(LSC) of 88,660bp, a small single-copy region (SSC) of
20,102 bp, and two inverted repeat regions (IRs) of 25,882 bp.
The overall GC content is 35.89%, and the values of the LSC,
SSC, and IRs regions are 33.52%, 28.97%, and 42.62%,
respectively. The genome contains 130 genes including 85
protein-coding genes, 37 transfer RNA (tRNA) genes, and
eight ribosomal RNA (rRNA) genes. These values were similar
to the cp genomes of other species from genus Ficus (Chen
et al. 2020; Wang and Cui 2020; Xu et al. 2021).

In order to determine the phylogenetic position of F. pan-
durata var. angustifolia, 38 species with five outgroup taxa
(Broussonetia kurzii, Trophis scandens, Morus notabilis, Morus
cathayana, and Antiaris toxicaria) were used for phylogenetic
analysis. Genome sequences were aligned by using MAFFT
(version 7.158b) (Katoh and Standley 2013), and a maximum-
likelihood phylogenetic tree was constructed by using RAXML
(version 8.2.12) with 1000 bootstrap replicates (Stamatakis
2014). The molecular phylogeny revealed that the systematic
position of F. pandurata var. angustifolia as sister to F. deltoi-
dea which together formed a clade with F. heteromorpha
(Figure 1). In a previous study using cp intergenic spacer
data, these two species came out in a monophyletic assem-
blage of other species of subgenus Ficus, section Ficus, sub-
section Frutescentiae (Li et al. 2012). However, its autonym
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Figure 1. The phylogenetic tree from a maximum-likelihood analysis of complete chloroplast genome sequences from F. pandurata var. angustifolia and related
species. Bootstrap support values are indicated at each node (N = 1000). Scale bar indicates phylogenetic distance in substitutions per site.

variety Ficus pandurata is found in a well-supported sister
relationship to Ficus formosana (Figure 1), which was consist-
ent with a recent report (Huang et al. 2022). In concordance
with morphological differences between F. pandurata var.
angustifolia and its autonym variety, this complete cp gen-
ome sequence of F. pandurata var. angustifolia provides
insight into the genetic underpinnings of subspecific diversifi-
cation in subsection Frutescentiae. This study provides the
basis for future phylogenomic studies of F. pandurata var.
angustifolia and the phylogenetic relationships within
genus Ficus.
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