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Dataset link: Argania spinosa BioSample
(Original data)

Dataset link: Argania spinosa
mitochondrion, complete genome (Original

Argania spinosa (L.) Skeels, an endemic Moroccan plant
species from the Sapotaceae family, holds significant eco-
logical, pharmaceutical, and socioeconomic value in the arid
mid-western region. However, it is facing rapid degradation.
Therefore, understanding its genetic diversity is critical for
preserving this national heritage. We sequenced, assembled,
and annotated the mitochondrial genome of A. spinosa
and compared it to other plants in the Ericales order.
Mitochondrial-like sequences from the A. spinosa genome
were assembled using GetOrganelle, resulting in a 707,441

data)

Dataset link: Argania spinosa WGS Library

(Original data)

base pair mitochondrial genome with 45.75 % GC content.
Annotation identified 32 protein-coding genes, 16 transfer
RNAs, and 2 ribosomal RNA genes. Phylogenetic analysis of
15 Ericales species affirms that A. spinosa is closely related
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to the Theaceae family, which is in accordance with results
from the chloroplast genome.
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A 9-year-old Argania spinosa specimen, "Amghar," was collected from the Souss
Valley plain in Morocco (9°32/00” N, 30° 24’ 00” W, 126 m altitude). DNA was
extracted from its leaves using the QIAgen Plant DNeasy Mini Kit, and a
paired-end library was constructed using the Nextera DNA Library Prep Kit.
Sequencing on the Illumina HiSeq XTen platform yielded 77,382,038 reads.
Mitochondrial sequences were assembled using GetOrganelle v.1.7.1 with
Camellia sinensis as a reference. Protein-coding genes (PCGs), rRNA, and tRNA
were annotated using BlastX, BlastN, and tRNAscan-SE, respectively, and
manually validated with Geneious Prime. The mitochondrial genome map was
visualised with OGDraw 1.3.1. For phylogenetic analysis of Ericales, 7 common
PCGs from 15 members were extracted, aligned with Mafft v.7.5.0.8, and
analysed with MEGA v.11.0.10 under the best-fit model from Modeltest.
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1. Value of the Data

» The complete mitochondrial genome sequence of Argania spinosa, an endemic tree species
from Morocco, serves as a valuable reference for accurate species identification and charac-
terization, supporting conservation efforts and management strategies.

» This comprehensive genetic data facilitates the resolution of taxonomic ambiguities and
enhances our understanding of the evolutionary relationships of Argania spinosa within a
broader botanical context.

« Protein-coding sequences within the mitochondrial genome provide valuable markers for
phylogenetic reconstruction, further elucidating the evolutionary history of Argania spinosa.

2. Background

The Argan tree (Argania spinosa (L.) Skeels), native to the mid-west of Morocco, is an endan-
gered xerothermophilic species that uniquely represents the Sapotaceae family in subtropical re-
gions [1]. Spanning approximately 8280 km? Argan tree forests thrive predominantly in the arid
lowlands of the Souss Valley and the sunlit mountains of the Anti-Atlas. Renowned for yielding
the world’s most expensive edible oil, extracted from its seeds, the Argan tree holds significant
value for medicinal and cosmetic purposes. However, these vital ecosystems are experiencing
alarming rates of degradation, underscoring the urgent need for management strategies to pro-
tect and conserve their genetic diversity.

In response to this imperative, the Argan genome has been sequenced, resulting in an ini-
tial draft assembly [2]. To further contribute to preserving this unique species, we have assem-
bled and annotated the mitochondrial genome of the Argan tree. This endeavor aligns with the
broader objective of understanding the genetic intricacies of Argania spinosa, providing valuable
insights into its evolution and contributing to conservation efforts.

3. Data Description

In this study, a specimen of Argania spinosa named “Amghar,” a 9-year-old shrub collected
from the Souss Valley plain, was utilised. This specimen is currently deposited at the Faculty of
Sciences, Agadir, Morocco. The biosample is catalogued in the Biosample database under acces-
sion number SAMN04014715 (www.ncbi.nlm.nih.gov/biosample/SAMN04014715).

Genomic DNA was extracted from lyophilized leaf tissue of the “Amghar” specimen using the
Plant DNeasy Mini Kit (Qiagen, Germantown, Maryland, USA). The extracted DNA was used to
construct a paired-end library with an average insert size of 600 base pairs (bp) and sequenced
using the Illumina HiSeq X Ten platform, resulting in raw whole genome sequence data com-
prising 77,382,038 reads with an average read length of 150 bp. This raw data is available in the
SRA database under accession number SRR6062045 (www.ncbi.nlm.nih.gov/sra/SRX3207156).

All data pertain to the Argania spinosa whole genome sequence project, which is accessi-
ble in the BioProject database under accession number PRJNA294096 (www.ncbi.nlm.nih.gov/
bioproject/PRJNA294096).

Mitochondrial reads were extracted from the whole genome sequence data and assembled to
construct a circular genome representing the mitochondrial genome of A. spinosa. This process
was carried out using the GetOrganelle software [3], with the database selected as embplant_mt
and the mitochondrial genome of Camellia sinensis used as a seed reference. The mitochondrial
genome assembly yielded a circular scaffold of 707,441 bp with a GC content of 45.8 %. The
size of this mitochondrial genome falls within the known range for land plant mitochondrial
genomes (100 kb to 2 Mb) and aligns with the range for Ericales mitochondrial genomes (400 kb
to 1 Mb) [4].

For annotation, the assembled mitochondrial genome was mapped to gene features of Camel-
lia sinensis using BlastX and BlastN [5] to identify protein-coding genes (PCGs), open reading
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Fig. 1. The mitochondrial genome of Argania spinosa was generated using OGDRAW software [7]. The transcription
directions are indicated by outer and inner arrows.

frames (ORFs), and ribosomal RNAs (rRNAs), while tRNAscan [6] was employed to locate trans-
fer RNA (tRNA) sequences. The annotated mitochondrial genome is available in the GenBank
database under accession number MZ151883.2 (www.ncbi.nlm.nih.gov/nuccore/MZ151883).

Annotation of the A. spinosa mitochondrial genome identified 50 coding sequences, including
2 rRNA sequences, 32 protein-coding genes, and 18 tRNA sequences (Fig. 1), collectively repre-
senting 9.6 % of the total mitochondrial genome (Table 1). Among the protein-coding genes, nad4
and ccmFc were found to be cis-splicing genes, with 3 and 1 introns, respectively. Additionally,
three trans-splicing genes were detected, namely nad5, nad1, and nad2 (Figs. 2 and 3).
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Table 1

Annotated genes in the mitochondrial genome of Argania spinosa. The number of sequences coding for each tRNA is

indicated in brackets next to each gene.

Gene group name Genes Number of
genes
NADH dehydrogenase nad2, nad6, nad3, nad5, nadl, nad4L, nad4 7
Succinate dehydrogenase sdh3 1
Ubiquinol cytochrome ¢ cob 1
reductase
Cytochrome c oxidase CcoxX2 1
ATP synthase atp8, atpl, atp6, atp4, atp9 5
Cytochrome c biogenesis ccmFc, ccmB, ccmFn, cemC 4
Ribosomal proteins SSU rps12, rps7, rpsl, rps13, rpsi4, rps4, rps16 7
Ribosomal proteins LSU rpl5, rpl10 2
Maturase matR 1
ORFs orf115b, orf100 2
Transfer RNA tRNA-Val (1), tRNA-Met (4), tRNA-Asn (2), tRNA-Ser (3), 16
tRNA-Lys (1), tRNA-Asp (1), tRNA-Pro (1), tRNA-Phe (1),
tRNA-Tyr (1), tRNA-Cys (1)
Ribosomal RNA large subunit ribosomal RNA, small subunit ribosomal RNA 2
Other genes mttB 1
Total number of genes 50
nad4
Exon Intron Exon Intron Exon
R e .
456000 457000 458000 459000 460000 461000
ccmFe
Exon Intron Exon
551500 552000 552500 553000 553500

Genomic Position

Fig. 2. The diagram depicts the arrangement of cis-splicing genes within the mitochondrial genome of Argania spinosa.
Exons are represented by black arrows, while introns are depicted as yellow dashed lines. The orientation of the genes
in the mitogenome is indicated.

Sequences of seven common protein-coding genes (atp1, ccmB, cob, nad3, nad5, rpl10, rps13)
from the mitochondrial genomes of 15 Ericales species, including Argania spinosa, were extracted
and aligned using MAFFT [8]. The aligned sequences were concatenated and used as input for
ModelTest-NG [9] to identify the optimal maximum likelihood (ML) model for constructing a
phylogenetic tree of the Ericales. The model determined to be the best fit was the General Time
Reversible model with Invariant Sites and Gamma Distribution (GTR+I + G), which was imple-
mented using MEGA X [10] with 1000 bootstrap replicates.

The resulting phylogenetic tree demonstrates a close relationship between Argania spinosa
and species of Camellia, supported by a bootstrap value of 100 % (Fig. 4). Additionally, our anal-
ysis corroborates the identification of a close relationship between the families Sapotaceae and
Theaceae, consistent with previous phylogenetic studies based on chloroplast genomes [11].
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Fig. 3. The diagram depicts the arrangement of trans-splicing genes within the mitochondrial genome of Argania
spinosa. Exons are represented by black arrows, while introns are depicted as yellow dashed lines. The orientation of
the genes in the mitogenome is indicated.

Aegiceras corniculatum (NC_056358)
Actinidia chinensis (NC_065997)
Actinidia latifolia (NC_072295)
Actinidia macrosperma (NC_083134)
[ Diospyros oleifera (NC_065039)
98% L — Diospyros kaki (NC_082859)
Vaccinium macrocarpon (NC_023338)
Rhododendron simsii (NC_053763)
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Argania spinosa (MZ151883)
100% ame) ?a |.u.u.. ..( A )
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Fig. 4. A phylogenetic tree depicting the mitochondrial genomes of Argania spinosa and 14 other Ericales members is
shown. The conserved protein-coding sequences from the mitochondrial genomes of these 15 species were aligned using
MAFFT [6], and a phylogenetic tree was generated with MEGA [7]. Bootstrap values are provided on the branches, and
the GenBank accession numbers for the mitochondrial genome sequences used in this tree are enclosed in parentheses.

4. Experimental Design, Materials and Methods

A specimen of A. spinosa named "Amghar" was deposited at the Faculty of Sciences of Agadir,
Morocco (www.fsa.ac.ma, A. El Mousadik, a.elmousadik@uiz.ac.ma) under the voucher number
Arg-Amr_2016. The specimen is a 9-year-old shrub collected from the Souss Valley plain, located
at 9°32’00” N, 30°24’00” W, with an altitude of 126 m (Fig. 5).

Genomic extracted from lyophilized leaf tissues of a single tree which is the "Amghar" spec-
imen. DNA extraction was conducted from 1 g of leaf tissues using the Plant DNeasy Mini Kit
manufactured by QIAGEN in Germantown, Maryland, USA. A paired-end library with an aver-
age insert size of 600 base pairs (bp) was then constructed using the Nextera DNA Library Prep
Kit for Illumina, developed by New England Biolabs in New Brunswick, Massachusetts, USA. The
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Fig. 5. Photo of the Argan shrub “Amghar” located in Agadir, Souss Valley, Morocco (Photograph taken by A. El Mou-
sadik). A: shows branches with fruits, B : depicts the whole shrub, and C: highlights some branches with floral buds.

library was sequenced on the Illumina HiSeq XTen platform in San Diego, California, USA, gen-
erating 77,382,038 reads with an average size of 150 bp.

Mitochondrial-like sequences from the Argania spinosa genome project were carefully iso-
lated and assembled using GetOrganelle v.1.7.1 [8]. The assembly was performed with default
parameters, utilizing the Camellia sinensis mitochondrial genome as a reference seed. Protein-
coding genes (PCGs) were identified using BlastX [9], with PCGs from other Ericales species
serving as reference queries. The annotation of rRNA and tRNA sequences employed BlastN [9]
and tRNAscan-SE [10], respectively. Rigorous manual validation of the annotation was performed
using the bioinformatics software Geneious Prime (www.geneious.com/prime/). Visualization of
the meticulously assembled and annotated A. spinosa mitochondrial genome was achieved with
OGDraw 1.3.1 [7], generating a comprehensive and informative genome map.

For the phylogenetic analysis of Ericales, seven common protein-coding genes from 15
members of the Ericales order were extracted using a GenBank Sequence Downloader script
(www.pcggb.onrender.com/). These genes were individually aligned using MAFFT v.7.5.0.8 [6]
and then concatenated into a single dataset. The "best-fit" maximum likelihood model was de-
termined by ModelTest [11], and MEGA v.11.0.10 [7] was used for analysis with a bootstrap of
1000.

Limitations

Not applicable.

Ethics Statement

Your text is clear and effectively communicates your commitment to ethical research prac-
tices. Here is a revised version with minor adjustments for clarity and consistency:

The research involving the mitochondrial genome analysis of Argania spinosa was conducted
in accordance with ethical principles. Although there is no specific local requirement for ethical
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committee approval for this type of study in Morocco, we ensured responsible conduct through-
out the research process. The collection of plant material was non-invasive, and no harm was
inflicted upon the ecosystem. The specimen was obtained with permission and in respect of lo-
cal guidelines. We recognize the importance of ethical research practices and ecological preser-
vation.

We, the authors, confirm that we have read and adhered to the ethical requirements for
publication in Data in Brief. Furthermore, we confirm that this work does not involve human
subjects, animal experiments, or data collected from social media platforms.

Data Availability

Argania spinosa Bioproject (Original data) (NCBI BioProject).

Argania spinosa BioSample (Original data) (NCBI BioSample).

Argania spinosa mitochondrion, complete genome (Original data) (NCBI GENEBANK).
Argania spinosa WGS Library (Original data) (NCBI SRA).
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