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parviflora and its phylogenetic implications

Zhiyong Zhang, Ying Chen, Xuebo Jiang, Piao Zhu, Yanling Zeng, Tianming Tang and Ling Li

College of Life Sciences, Neijiang Normal University, Neijiang, China

ABSTRACT

Galinsoga parviflora is an invasive weed in southwest of Chinese agricultural systems and commonly
used as medicine and food. In this study, the complete chloroplast genome of the G. parviflora was

ARTICLE HISTORY
Received 15 April 2019
Accepted 17 May 2019

assembled from the whole genome lllumina sequencing data. The circular genome is 151,811 bp in

size, which composed of one large single-copy (LSC) and one small single-copy (SSC) regions of
83,594bp and 18,141bp, respectively, and separated by a pair of inverted repeat (IR) regions of
25,038 bp each. It encodes a total of 113 gene species (80 protein-coding, 29 tRNA, and four rRNA spe-
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cies), in which 19 of them with double copies. The overall GC content is 37.7% while the GC content
of the LSC, SSC, and IR regions are 35.8%, 31.3%, and 43.1%, separately. Phylogenetic analysis indicated
that Galinsoga parviflora was closely related to Galinsoga quadriradiata.

Galinsoga parviflora is one of the important species of the
genus Galinsoga within the family Asteraceae (Asterales)
(Ferheen et al. 2009; Ali et al. 2017). It is commonly found in
Southwest of China such as Yunnan, Guizhou, and Sichuan
Provinces (Pan et al. 2007). Although it is considered an inva-
sive weed, the plant usually can be utilized as medicinal herb
for wound healing as well as for the treatment of blood
coagulation problems, cold, flu, toothache, and dermato-
logical and eye diseases due to the presence of diverse sec-
ondary metabolites (Pan et al. 2007; Ali et al. 2017). The
plant is full of essential oil containing bioactive compounds
(Pino et al. 2010). So far, 38 compounds classified into seven
categories (flavonoids, aromatic esters, diterpenoids, caffeic
acid derivatives, steroids, phenolic acid derivatives, and mis-
cellaneous compounds) have been isolated from G. parviflora
(Ali et al. 2017). It has been reported that the plant had anti-
bacterial (Matu and Van Staden 2003; Damalas, 2008; Pino
et al. 2010), antifungal (Ali et al. 2017), anti-inflammatory
(Matu and Van Staden 2003; Damalas, 2008), antioxidant
(Chipurura et al. 2009; Bazylko et al. 2012; Bazylko et al.
2015), hepatoprotective (Mostafa et al. 2013), and hypogly-
cemic activity (Mostafa et al. 2013; Ali et al. 2017).

To facilitate its genetic research and contribute to its util-
ization, in this study, the complete chloroplast genome of
the G. parviflora was assembled from the whole genome
lllumina sequencing data. Phylogenetic analysis was con-
ducted, which will be useful for further studies on its chloro-
plast genetic engineering.

Total genomic DNA was isolated from fresh leaves of an
individual of G. parviflora from Sichuan province in southwest
of China, located at 101°53/44”E, 30°52'44"N, and was stored

in the Herbarium of Neijiang Normal University (accession
number: 20190211GP03). The Illumina sequencing was con-
ducted on lllumina HiSeq X Ten platform in Beijing
Novogene Bioinformatics Technology Co., Ltd (Beijing, China).
The complete chloroplast genome was assembled using the
baiting and iterative mapping approach (Hahn et al. 2013),
with that of its congener Galinsoga quadriradiata (GenBank
accession number KX752097) (Wang et al. 2018) as the initial
reference genome. The annotated genomic sequence has
been submitted to GenBank with the accession num-
ber MK737938.

The circular chloroplast genome of G. parviflora was
151,811bp in size, which comprised of one LSC and one SSC
regions of 83,594bp and 18,141 bp, respectively, and sepa-
rated by a pair of IR regions of 25,038 bp each. It encodes a
total of 113 genes (80 protein-coding, 29 tRNA, and four
rRNA species), in which 19 of them with double copies.
Intron-exon structure analysis indicated that 16 genes (10
protein-coding genes and six tRNA genes) contained intron,
in which of them two protein-coding genes (clpP and ycf3)
had two introns while the others had one intron. The total
GC content is 37.7%, while the corresponding values of the
LSC, SSC, and IR regions are 358%, 31.3%, and
43.1%, separately.

To identify the phylogenetic position of G. parviflora,
phylogenetic analysis was conducted. The maximum-
likelihood (ML) phylogenetic tree was generated using spe-
cies within the family Asteraceae by MEGA 7.0 (Kumar et al.
2016), which showed the position of G. parviflora was situ-
ated as the sister of Galinsoga quadriradiata in Asteraceae
(Figure 1). The results indicated that G. parviflora and the
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Figure 1. Phylogeny of 39 species within the family Asteraceae based on the maximum-likelihood (ML) of the concatenated chloroplast protein-coding sequences.
The GTR + G + | model was employed as the best-fit nucleotide substitution model as suggested by MEGA?7. The position of Galinsoga parviflora (GenBank accession

number: MK737938) is shown in a box.

other 10 species were clustered into a clade. Our findings
will provide a foundation for further investigation of chloro-
plast genome evolution in Galinsoga.
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