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ABSTRACT
Populus pruinosa Schrenk plays an important role on ecological services in desert areas. The complete
chloroplast genome was reported in this study using the PacBio Sequel II Platform. The chloroplast
genome with a total size of 157,856 bp consists of two inverted repeats (IR, 27,673bp) separated by a
large single-copy region (LSC, 85,867bp) and a small single-copy region (SSC, 16,645bp). Further anno-
tation revealed the chloroplast genome contains 111 genes, including 78 protein-coding genes, 29
tRNA genes, and 4 rRNA genes. A total of 151 simple sequence repeats (SSRs) were identified in the
chloroplast genome. This information will be useful for study on the evolution and genetic diversity of
P. pruinosa in the future.
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P. pruinose, one of the few national protected plants, was
mainly distributed along the bank of Tarim river, Yarkand
river and Hotan rivers in Xinjiang, northwest of China. It usu-
ally formed a pure forest or a mixed forest with P. euphratica
to maintain the balance of ecosystem, curb desertification
and protect biodiversity in the extremely arid desert areas of
Xinjiang (Zheng et al. 2016, 2019). In this study, to obtain the
new insight into the phylogeny of P. pruinose, we sequenced,
assembled, and annotated the accurate chloroplast genome
with PacBio Sequel II platform.

The materials of P. pruinosa in this study were collected
from P. pruinosa forest in the headwater region of the Tarim
River on the northwestern margin of the Tarim basin in
Xinjiang province of China (81�17’56.5200E, 40�32’36.9000N,
980m above sea level). The voucher specimens of different
ecotype (TD-00 TD-00194, TD-00302, TD-00304, TD-00306,
TD-00310, and TD-00313, Populus pruinosa Schrenk) are
stored in the herbarium of Tarim University, and the data
related to the specimens are included in the database of wild
plant germplasm resources of the Tarim basin (internal web-
site, not yet open to the public; data available from the cor-
responding author upon reasonable request). The chloroplast
DNA was extracted using a high-salt method and sequenced

using the PacBio Sequel II platform. The whole chloroplast
genome was assembled using Canu-1.7 (Koren et al. 2017)
and 782 contigs with the N50 of 9552 bp were obtained. To
assemble the complete chloroplast genome sequence, we
aligned the contigs of a preliminary assembly to the whole
chloroplast data from NCBI. Then, the draft genome was pol-
ished with Arrow (SMRT link-6.0.0, Pacific Biosciences, Menlo
Park, CA). Due to the special structure of the chloroplast gen-
ome, we mapped the scaffolds to the reference to identify
the two inverted repeats (IRs) and manually adjusted them.
Then, the chloroplast gene structures were annotated using
DOGMA (Wyman et al. 2004). The complete chloroplast gen-
ome was 157,856 bp (MT601900) and composed of two IRs of
27,673 bp each, which divide a large single copy (LSC) region
of 85,867 bp and a small single copy (SSC) region of
16,645 bp, the average GC content was 36.54%. The chloro-
plast genomes encoded 111 functional genes, including 78
protein-coding genes, 29 tRNA genes, and 4 rRNA genes. A
total of 151 SSR markers ranging from dinucleotide to hexa-
nucleotide repeat motif were identified in P. pruinose chloro-
plast genome.

We aligned our assembled P. pruinosa chloroplast against
that from Illumina (KX822074.1 in NCBI) using BLASTN, and
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found that the newly assembled genome got from PacBio
platform was more accurate especially in the repeats. After
designing the primer (50-ACATCCAGTGCCAAAGTC-30 and 50-
CCCTATTCCCTATTCTATTC-30; 50-GGGATGCTCCTAATAACC-30

and 50-ATTCTGTGGAAAGCCGTA-30) for inconsistent positions

between the genomes with two platforms, we verified the
real existence of the insertion assembled by PacBio through
Sanger sequencing. The result showed that the PacBio has
the advantage of getting more complete chloroplast gen-
ome, which is also reported in other plants (Wu et al. 2014).

Figure 1. Phylogenetic tree inferred by both maximum-likelihood and Bayesian analysis from 27 species. The values on each node represent the bootstrap values
from maximum-likelihood (left) and the posterior probability from Bayesian inference (right), respectively. The bold part is P. pruinosa in this study..
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In our study, to explore the phylogenetic relationship of P.
pruinosa within Salicaeae, additional 25 species from
Salicaeae were studied. With the species of Ricinus communis
as the outgroup, the phylogenetic trees were built from the
whole protein-coding gene matrix by maximum-likelihood
(ML) and Bayesian inference (BI) (Figure 1). The ML tree was
generated using IQ-TREE (Nguyen et al. 2015) based on the
best model of GTRþ FþR2 and 1000 bootstrap replicates,
and BI analysis was performed in MrBayes-3.2.6. This result
showed that the analyzed P. pruinosa were closer to the spe-
cies of P. ilicifolia.
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