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ABSTRACT

Carya illinoinensis is an important nut tree with high economic and ecological values. Here, we pre-
sented the complete chloroplast (cp) genome sequence of C. illinoinensis cv. wichita. The whole cp
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genome is 160,532 bp in length, displaying a typical quadripartite structure with a large single-copy

(LSC) of 897,99bp, a small single-copy (SSC) region of 18,751 bp, and a pair of inverted repeats (IRs)
of 25,991 bp. A total of 128 genes were predicted to contain in the whole cp genome, including 83
protein-coding genes, 37 tRNA genes, and 8 rRNA genes. The GC contents of the cp genome is
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36.19%. Phylogenomic analysis suggested Carya illinoinensis as a sister species of C. cathayensis, C. kwei-

chowensis, and Annamocarya sinensis.

Carya illinoinensis, also known as pecan, is native to North
America with a broad natural distribution, which extends
from Mexico to United States (Mo et al. 2018). Nowadays, it
has been commercially cultivated in many countries including
Australia, South Africa, China, Brazil, and Peru (Casales et al.
2018). Carya illinoinensis is an economically important mem-
ber of Carya genus in Juglandaceae family. Previously, the
classification of C. illinoinensis was determined mainly based
on its morphology and a systematic categorization on the
basis of genomic data is still lacking. As the complete cp
genome is helpful for phylogenetic analysis (Zhao et al. 2019;
Yang et al. 2020), in our study, the cp genome of C. illinoi-
nensis was de novo assembled and compared with other cp
genomes so as to reveal its phylogeny position on the
molecular level.

Fresh leaves of C. illinoinensis cv. wichita were collected
from the experimental farm of Nanjing Forestry University
(Nanjing, China, 119°9'10.64"E, 31°52'44.76"N) and were
deposited at Nanjing Forestry University (No. NFUFGO001).
Genomic DNA was extracted using the DNeasy Plant Mini Kit
(Qiagen, Valencia, CA, USA). The DNA was stored at -80°C in
our lab until further analyzed. A paired end library with an
approximate insert size of 350bp was built and sequenced
on the lllumina NovaSeq system (lllumina, San Diego, CA,
USA). Totally, 4427 Mb of raw data were generated. Raw
reads were filtered using the Trimmomatic v0.32 (Bolger
et al. 2014). The filtered sequences were de novo assembled
and annotated by NOVOPIasty (Dierckxsens et al. 2017) and
DOGMA (Wyman et al. 2004), respectively. The annotated cp

genome was deposited in GenBank under the accession
number MT044463.

The cp genome of C. illinoinensis cv. wichita was a circular
double-stranded DNA of 160,532 bp containing two inverted
repeat (IR) regions of 25,991 bp each, separated by a large
single-copy (LSC) and a small single-copy (SSC) regions of
89,799 bp and 18,751 bp, respectively. A total of 128 genes
were annotated, including 83 protein-coding genes, 37 tRNA
genes, and 8 rRNA genes. There were 18 intron-containing
genes with 16 contained one intron and 2 contained two
introns. The overall GC content of C. illinoinensis cp genome
is 36.19% and the ratios in LSC, SSC, and IR regions were
33.79, 29.90, and 42.58%, respectively.

The phylogenetic position of C. illinoinensis was deter-
mined using the maximum-likelihood (ML) method based on
20 complete cp genomes. Sequence alignment was con-
ducted by MAFFT (Katoh and Standley 2013) and phylogen-
etic tree was constructed by IQ-tree. The result (Figure 1)
supported the position of C. illinoinensis as a sister species of
C. cathayensis, C. kweichowensis, and Annamocarya sinensis.

Disclosure statement

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

Funding

This work was supported by the National Key Research and
Development Program of China (2018YFD1000600, 2018YFD1000604).

CONTACT Fang-Ren Peng @ frpeng@njfu.edu @ Co-Innovation Center for the Sustainable Forestry in Southern China, Nanjing Forestry University,
Nanjing, 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.


http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2020.1768925&domain=pdf&date_stamp=2020-05-29
http://creativecommons.org/licenses/by/4.0/
http://www.tandfonline.com

2236 (&) G.FENG ET AL.

59

MF167463 Juglans regia
MF167465 Juglans sigillata

100

100

100

100

MF167458 Juglans cinerea
MF167460 Juglans major
KX671977 Juglans hopeiensis

100

100
MF167461 Juglans mandshurica

100

MF167457 Juglans cathayensis

KY246974 Cyclocarya paliurus

100

100

KX868670 Platycarya strobilacea
100 NC_040864 Carya kweichowensis

KX703001 Annamocarya sinensis

100

100

MK414769 Carya cathayensis

100 MT044463 Carya illinoinensis cv. wichita

100

L MH909600 Carya illinoinensis
100 KT454094 Ostrya rehderiana

KX695124 Carpinus putoensis

100

KX814336 Corylus chinensis
MN199025 Quercus myrsinifolia
NC_026790 Quercus aliena

57

ﬁ

0.9

NC_014674 Castanea mollissima

Figure 1. Phylogenetic position of C. illinoinensis based on 20 complete cp genomes. Phylogenetic tree was constructed using ML method. The bootstrap support

values were shown at the branches.
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