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ABSTRACT

Garden cress, Lepidium sativum L., is not only an important vegetable which is cultivated in the entire
world, but also a widely used folk medicine for the treatment of hyperactive airways disorders.
However, as a member of Brassicaceae, few studies have been carried out on its phylogenetic relation-
ship with other Brassicaceae members. Herein, the complete chloroplast (cp) genome of garden cress
wa deciphered by the combination of Illumina Hiseq and PacBio Hiseq Platform after extracting of its
cp DNA. The cp genome showed a typically quadripartite cycle with 154997 bp, including a pair of
inverted repeats (IRa and IRb) of 26491 bp intersected by a large single copy (LSC) region of 84007 bp
and a small single copy (SSC) region of 18008 bp. Totally, 128 unique genes were assembled in this cp
genome, including 83 protein genes, 37 tRNAs and 8 rRNAs. A total of 73 simple sequence repeats
(SSRs) with a length of at least 10bp were detected. Phylogenetic analysis based on 30cp genome of
Brassicaceae family showed that the L. sativum was closely related to L. virginicum. This study provides
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important information for future evolution, genetic and molecular biology studies of L. sativum.

As a member of Brassicaceae family, garden cress (Lepidium
sativum L.), a fast growing annual, glabrous, erect herb is culti-
vated as a culinary vegetable in the entire world (Diwakar
et al. 2010). Furthermore, cress seeds which are rich in health
promoting phytochemical constituents are widely used as a
folk medicine for the treatment hypertension and renal dis-
eases (Patel et al. 2009). The aqueous extract of garden cress
seeds is also demonstrated to be effective to induce apoptosis
and necrosis in the human breast cancer cells (Doke and Guha
2014). Because garden cress can be harvested several times
throughout the year, its seed oil is taken as potential industrial
oil for biodiesel production (Nehdi et al. 2012). Although gar-
den cress has received very many of attention, few studies
have been carried out on its phylogenetic.

The cp genome DNA was isolated from 5g fresh leaves
which were collected from Wanquan County, Hebei Province,
China (40°45'56"N, 114°38'47"E) using chloroplast DNA
extraction kit and stored in School of Life Science, Guizhou
Normal University (No. ZB1044). Then two libraries with insert
of 20kb and 400bp DNA fragments were constructed and
sequenced by the platform of PacBio Sequel and Illlumina
HiSeq 4000, respectively. The cp genome of garden cress was
assembled based on cp-related reads by the Canu
programme using MHAP (MinHash Alignment Process) (Koren
et al. 2017). For further correction and refinement, Then
BLASR was used to map PacBio reads back to the assembly
to refine the initial assembly. After that, lllumina reads were

mapped to the assembly using BWA-MEM (Li 2014) with
default parameters to further correct the assembly. The
complete cp genome was submitted to GenBank (accession
number of MN176145).

The complete cp genome sequence of garden cress is
154,997 bp in length, comprising of a large single-copy (LSC)
region of 84,007 bp and a small single-copy (SSC) region of
18,008 bp, which is separated by a pair of inverted repeat
(IRA and IRB) regions of 26,491 bp. Totally, 128 genes were
assembled, including 83 protein coding genes (four genes
with two copys), 37 tRNA genes and 8 rRNA genes. Among
these genes, 83, 13 and 16 genes were distributed in LSC,
SSC, IRa and IRb regions, respectively. Overall GC content of
the whole genome is 36.31%. And 73 simple sequence
repeats loci with a length of at least 10 bp were identified in
the whole cp genome.

To decipher the phylogenetic relationships, 29 cp genome
sequences of Brassicaceae family were downloaded from
GenBank to construct phylogenetic trees by maximum likeli-
hood analysis of protein coding genes using MEGA7 (Kumar
et al. 2016). The bootstrap analysis with 1000 replicates was
used to confirm the stability of each tree node. Compared to
L. meyenii, another member of Lepidium genus, garden cress
is more related with L. virginicum. The decipherment of
chloroplast genome sequence of garden cress will be helpful
for further study on its phylogenetic study, population genet-
ics and molecular breeding (Figure 1).

CONTACT Mengxian Cai @ caimengxian@126.com @ School of Life Sciences, Guizhou Normal University, Guiyang, 550025, People’s Republic of China

*These authors equally contributed to this work.

© 2019 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-NonCommercial License (http://creativecommons.org/licenses/by-nc/4.0/), which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2019.1677527&domain=pdf&date_stamp=2019-10-15
http://creativecommons.org/licenses/by-nc/4.0/
http://www.tandfonline.com

3602 . B. ZHU ET AL.

100 | Brassica juncea | NC 028272

“2 | | Brassica rapa | NC 040849

100

1oe - Raphanus safivus | NC 024469

100 I: Brassica nigra | NC 030450
[ ] 100

Sinapis arvensis | NC 035303

100

&7

Brassica napus | NC 016734
Brassica oleracea | NC 041167

Orychophragmus hupehensis | NC 033500
u Isatis tinctoria | NC 028415

Eutrema halophilum | NC 029378

Brassiceae

| Isatideae

| Eutremeae

49 —I
100

Arabis flagellosa | NC 037475
Tonopsidium acaule | NC 029333
Lobularia libyea | NC 035513
Megacarpaea delavayi | NC 034360

1o |
100 Pugionium dolabratum | NC 030515

Megadenia pygmaea | NC 034357

99 {:’,gpi{.’!ﬂﬁ: sativimn | MN176145
100 Lepidium virginicum | NC 009273

ba ne 5 IC 00927
Draba nemorosa | NC 009272 Arabideae

Cochlearicae

Megacarpaceae

Biscutelleae

Olimarabidopsis pumila | NC 009267

L Lepidieae
P ———— Lepidium meyenii | NC 034363
100 Cardamine impatiens | NC 026445
100 109 4|— Nasturtivum officinale | NC 009275 Cardamineae
Barbarea verna | NC 009269
90 Crucihimalaya wallichii | NC 009271 | Crucihimalayeae
52 Pachyeladon cheesemanii | NC 021102 | Microlepidieae

| Alyssopsideae

Camelina sativa | NC 029337

0.005

Arabidopsis thaliana | NC 000932 Camelicae
100 Arabidopsis halleri | NC 034366
Alvssum desertorum | NC 034299 Alysseae

Figure 1. Phylogenetic tree of 30 Brassicaceae species, based on protein-coding genes in the cp genome. The tree was generated by maximum likelihood analysis

of the conserved region. The bootstrap values were based on 1000 replicates.
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