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ABSTRACT
The complete chloroplast genome sequence of Catalpa fargesii f. duclouxii C.A. May was firstly
assembled and analyzed in this study. The whole genome of this species was 158164bp in length,
with a typical quadripartite structure. The large single copy (LSC) was 83986bp, the small single copy
(SSC) was 12660bp, and both of the two inverted repeats (IRs) were 30259bp, respectively. A total of
134 genes in the chloroplast genome were annotated, including 87 protein-coding genes, 8 ribosomal
RNA (rRNA) genes, and 39 transfer RNA (tRNA) genes. The phylogenetic analysis showed that C. fargesii
f. duclouxii was highly clustered with C. bungei.
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Catalpa fasrgesii f. duclouxii (Bignoniaceae) is deciduous tree
that endemic to southwestern China. It is a famous ornamen-
tal tree species for having showy flowers and produces valu-
able timber for furniture, boatbuilding, instrument (Li 2013).
Besides, the whole plant of C. fargesii f. duclouxii can be used
as medicine for the treatment of stomach, cough,
rheumatalgia.

Catalpa fargesii f. duclouxii was collected from the type
locality Guiding county, Guizhou province, China
(26�41045.2800N, 107�14026.9400E). The voucher specimen (Ma
WJ, DQ-1, CAF!) was deposited at the herbarium of Research
Institute of Forestry, Chinese Academy of Forestry, Beijing,
China. Total genomic DNA was extracted from silica gel-dried
leaves using the modified CTAB procedure of Doyle and
Doyle (1987). For short-read sequencing, an �150 bp insert
size pair-end library was constructed and sequenced using
the Illumina HiSeq 2000 platform in the Novogene
Bioinformatics Institute (Beijing, China). A total of 5.6 Gb raw
data were generated. By using SPAdes 3.13.0 (Bankevich
et al. 2012) and Geneious 9.0.5 (http://www.geneious.com/),
all contigs of the chloroplast genome sequence were spliced
and assembled. Then, the webserver DOGMA (Wyman et al.
2004) was applied to annotate the complete chloroplast gen-
ome and Simple sequence repeats (SSR) were detected by
MISA (http://pgrc.ipk-gatersleben.de/misa). The whole chloro-
plast genome of C. ovata (MT186670) was used as reference.
The complete chloroplast genome sequence has been depos-
ited in GenBank with an accession number MT783420.

The complete chloroplast genome of C. fargesii f. duclouxii
is 1,58,164 bp in length, inclusive of a typical quadripartite
structure with two inverted repeats (IRs) of 30,259 bp sepa-
rated by a large single copy (LSC) of 83,986 bp and a small
single copy (SSC) of 12,660 bp. A total of 134 genes in the
chloroplast genome, including 87 protein-coding genes, 8
ribosomal RNA (rRNA) genes and 39 transfer RNA (tRNA)
genes, were identified. Ten protein-coding genes, such as
rpl2, nadB, ndhA, rpoC1, atpF contained one intron, respect-
ively. Just ycf3 contained two introns. Protein-coding regions
(CDS) contribute 48.4% of the chloroplast genome and the
total of GC content was 38.1%. In a word, the chloroplast
genome of C. fargesii f. duclouxii showed a highly conserved
genome structure of Bignoniaceae (Ma et al. 2020).
Furthermore, 40 SSR sites are detected in the cp genome of
C. fargesii f. duclouxii.

To determine the phylogenetic status of C. fargesii f.
duclouxii, additional 25 complete chloroplast genomes of
Bignoniaceae, together with 2 species as outgroup (Figure 1),
were downloaded from NCBI. By using RAxML 8.2.8
(Stamatakis 2014) and MrBayes 3.2.6 (Ronquist and
Huelsenbeck 2003), the phylogenetic analysis of
Bignoniaceae was performed with GTRþ IþG model as deter-
mined by the Akaike information criterion (AIC) in Modeltest
3.7 (Posada and Crandall 1998). For BI analysis, four chains of
the Markov Chain Monte Carlo (MCMC) were run, sampling
one tree every 1000 generations for 5,000,000 starting with a
random tree. Majority-rule (>50%) consensus trees were

CONTACT Jun-Hui Wang wangjunhuipicea@163.com State Key Laboratory of Tree Genetics and Breeding, Key Laboratory of Tree Breeding and
Cultivation of Forestry and Grassland Administration, Research Institute of Forestry, Chinese Academy of Forestry, Beijing, China
� 2020 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

MITOCHONDRIAL DNA PART B
2020, VOL. 5, NO. 3, 3427–3429
https://doi.org/10.1080/23802359.2020.1823267

http://www.geneious.com/
http://pgrc.ipk-gatersleben.de/misa
http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2020.1823267&domain=pdf&date_stamp=2020-12-21
http://orcid.org/0000-0003-0384-4746
http://creativecommons.org/licenses/by/4.0/
http://www.tandfonline.com


constructed after removing the burn-in period samples (the
first 20% of the sampled trees). For ML analyses, we con-
ducted a rapid bootstrap analysis (1000 replicates) and
searched for the best-scoring ML tree simultaneously. Results
showed that C. fargesii f. duclouxii was strongly supported as
a sister to C. bungei (ML-BS ¼ 100, BI-PP ¼ 1.00). The phylo-
genetic relationship of Bignoniaceae here is congruent with
that of Olmstead et al. (2009).

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This study was supported by Fundamental Research Funds of Chinese
Academy of Forestry [CAFYBB2018SY008], and the Nantong Science and
Technology Project [JC2018070].

ORCID

Jun-Hui Wang http://orcid.org/0000-0003-0384-4746

Data availability statement

The data that support the finding of this study is available in GenBank at
https://www.ncbi.nlm.nih.gov/ with an accession number MT783420.

References

Bankevich A, Nurk S, Antipov D, Gurevich AA, Dvorkin M, Kulikov AS,
Lesin VM, Nikolenko SI, Pham S, Prjibelski AD, et al. 2012. SPAdes: a
new genome assembly algorithm and its applications to single-cell
sequencing. J Comput Biol. 19(5):455–477.

Doyle JJ, Doyle JL. 1987. A rapid DNA isolation procedure from small
quantities of fresh leaf tissues. Phytochem. Bull. 19:11–15.

Li XL. 2013. Analysis of population genetic diversity and the intraspecific
relationship of Catapal bungei C. A. Mey [master thesis]. Hubei: China
Three Gorges University (in Chinese).

Figrue 1. Maximum likelihood phylogram Bignoniaceae inferred from 27 chloroplast genomes. Numbers above branches indicated the maximum likelihood boot-
strap support and the posterior probabilities, respectively.
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