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The complete chloroplast genome sequence of Ferula sinkiangensis K. M. Shen, a
precious and endangered traditional Chinese medicine
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ABSTRACT

Ferula sinkiangensis K. M. Shen is a valuable traditional Chinese medicine historically used to treat stom-
achache and rheumatoid arthritis. The chloroplast genome of Ferula genus plant has not been previ-
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ously reported. This study reported the complete chloroplast genome sequence of F. sinkiangensis

based on high-throughput sequencing. The genome was 166,583 bp in length, containing a small sin-
gle-copy (SSC) region of 17,595 bp and a large single-copy (LSC) region of 85,242 bp, separated by two
inverted repeats (IRs) of 31,873 bp, each. The genome contained 114 unique genes, including 80 pro-
tein-coding genes (PCGs), four rRNA genes, and 30 tRNA genes. In addition, 17 genes contained one or
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two introns, including nine PCG genes with a single intron, two PCG genes harboring two introns, and
six tRNA genes harboring a single intron. In this study, F. sinkiangensis K. M. had the closest genetic
relationship with Torilis scabra and clustered with the Umbelliferae family species.

The Ferula resin is used globally as a traditional medicinal
herb, and Chinese Pharmacopoeia recently documented
Ferula sinkiangensis as one of the main primitive plant. The
resin of F. sinkiangensis is used to treat many diseases, espe-
cially stomachache, flatulence, and poor digestion (Iranshahy
and Iranshahi 2011; Mahendra and Bisht 2012). Modern
pharmacology and biological studies have shown that F. sin-
kiangensis has antiviral (Nazari and Iranshahi 2011), antifungal
(Kavoosi et al. 2013), cancer chemopreventive, and anti-
influenza effects (Iranshahi et al. 2010; Zhou et al. 2017).

In China, the Ferula genus is mostly distributed in Xinjiang
but has been destroyed due to excessive collection. In add-
ition, slow growth, change in reclamation, irrigation, road
construction, and deterioration of the native habitat contrib-
ute to the annual shrinkage of Ferula resources. Currently,
wild resources of F. sinkiangensis are extremely endangered;
thus, many researchers are interested in studying its endan-
germent mechanism to protect and utilize it. This study
assembled the complete chloroplast genome of this species
by lllumina sequencing (San Diego, CA) to facilitate its
phylogenetic analysis, conservation genetics, and ensure sus-
tainable utilization. The genome sequence data that
support the findings of this study are openly available in
GenBank of NCBI at https://www.ncbi.nlm.nih.gov/ under the
accession MW411057. The associated BioProject, SRA, and
Bio-Sample numbers are PRINA715948, SUB9326528, and
SAMN18388803, respectively.

The number of species in the Umbelliferae family with
published chloroplast genomes is relatively small. In this
study, the chloroplast genome of a Ferula genus plant was
assembled for the first time. The determination of this com-
plete plastid genome sequence is a useful resource and pro-
vides molecular data to illuminate the F. sinkiangensis
evolution and its endangerment mechanism.

In this study, fresh leaves of F. sinkiangensis were
collected from Baishidun Township of Yining City (82.0574 E,
43.6743 N), Xinjiang, China. The voucher specimen
(654021120525001) was deposited at the Xinjiang Institute of
Chinese Materia Medica and Ethnical Materia. The genomic
DNA was extracted using the DNeasy Plant Mini Kit (QIAGEN,
Valencia, CA). High-throughput sequencing was conducted
using the Illumina HiSeq X Ten platform, and data processing
was according to Yan et al. (2019).

The complete chloroplast genome was annotated using
Torilis scabra (MN105615) as a reference. The chloroplast gen-
ome of F. sinkiangensis has a circular quadripartite structure
which is similar to major angiosperm chloroplast genomes
(Hahn C et al. 2013). It has a length of 166,583 bp, contained
a small single-copy (SSC) region of 17,595 bp and a large sin-
gle-copy (LSC) region of 85,242 bp separated by two inverted
repeats (IRs) of 31,873 bp, each. Similar to the chloroplast
genomes of other higher plants, the base composition is
asymmetric (30.7% A, 19% C, 18.9% G, and 31.4% T) with an
overall GC content of 62.1%.
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Glehnia littoralis | KT153022
Ostericum grosseserratum | KT1852844
Pimpinella rhomboidea | MG719855
Melanosciadium pimpinelloideum | MN810920

Angelica acutiloba | KT963036
Seseli montanum | KM035851
Ledebouriella seseloides | KT153021
Saposhnikovia divaricata| MN539269

Arracacia xanthorrhiza | KY 117235

— Ligusticum capillaceum | MT409612
Coriandrum sativum | KR002656

Semenovia transiliensis | MK333395

Heracleum candicans | MK522402

—— Chnidium officinale| MH121055

Pastinaca pimpinellifolia | KM035850
Crithmum maritimum | HM596072

L Prangos fedtschenkoi | KY652265

Apium graveolens | MK036045
Petroselinum crispum | HM596073
Foeniculum vulgare| KR011054
Anethum graveolens | KR011055

Carum carvi| KR048286

Peucedanum insolens | KU041143

Anthriscus cerefolium | GU456628

Pterygopleurum neurophyllum| KT983257

Ferula sinkiangensis | MW411057

Torilis scabra| MN105615

Daucus carota| DQ898156

Cuminum cyminum | MN901636
Tiedemannia filiformis | HM59607 1

Cryptotaenia japonica | MK629764
Cicuta virosa| KX352466

[ Trachyspermum ammi| MN746303
Oenanthe javanica| MT622521

Hansenia forbesii| MG197739

Haplosphaera phaea| MK801097
Tongoloa silaifolia| MN218688

Chuanminshen violaceum| KU921430

Pleurospermum camtschaticum | KU041142
Chamaesium delavayi| MN119367

Bupleurum chinense | MN337347

Centella asiatica| MN854377

Sanicula chinensis | MK208987

Figure 1. Phylogenetic relationships of 43 Umbelliferae family species based on the neighbor-joining analysis of chloroplast genes. The bootstrap values were based

on 1000 replicates, and are shown next to the branches.

The F. sinkiangensis chloroplast genome contained 114
unique genes, including 80 protein-coding genes (PCGs), four
rRNA genes, and 30 tRNA genes. In addition, 17 genes con-
tain one or two introns, which include nine PCG genes (atpF,
ndhA, ndhB, petB, rpl2, rpl16, rpoC1, rps12, rps16) possessing

a single intron, two PCG genes (clpP, ycf3) harboring two
introns, and six tRNA genes (trnA-UGC, trnG-UCC, trnl-GAU,
trnK-UUU, trnL-UAA, trnV-UAC) harboring a single intron.

A neighbor-joining phylogeny was constructed using
MEGA7.0 (Kumar et al. 2016) based on nine genes (accD,
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atpA, atpB, matK, psbB, psbD, rbcL, rpoA, rpoC1) in the
chloroplast genome of F. sinkiangensis and 42 other species
from the Umobelliferae family. The phylogenetic tree analysis
showed that F. sinkiangensis was closely related to the T. sca-
bra (Figure 1).
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