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Common bean (Phaseolus vulgaris L.) is the most impor-
tant grain legume for direct human consumption world-
wide. Flageolet bean originates from France and presents typ-
ical organoleptic properties, including the remarkable fea-
ture of having small pale green colored seeds. Here, we re-
port the whole-genome data, assembly and annotation of
the flageolet bean accession ‘Flavert’. High molecular weight
DNA and RNA were extracted and subjected to long-read se-
quencing using PacBio Sequel II platform. The genome con-
sisted of 566,238,753 bp assembled in 13 molecules, includ-
ing 11 chromosomes plus the mitochondrial and chloroplastic
genomes. Annotation predicted 29,549 protein coding genes
and 6,958 non-coding RNA. This high-quality genome (99.2%
BUSCO completeness) represents a valuable data set for fur-
ther genomic and genetic studies on common bean and more
generally on legumes. To our knowledge, this is the first
whole-genome sequence of a common bean accession orig-
inating from Europe.
© 2023 The Authors. Published by Elsevier Inc.
This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
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Specifications Table

Subject Biology

Specific subject area Agricultural and Biological Sciences, Genomics

Type of data Whole-genome and transcriptome sequence data

How the data were acquired Both genomic and transcriptomic data were sequenced on a PacBio Sequel II
system

Data format Raw circular consensus sequencing DNA reads (bam)

Cleaned circular consensus sequencing RNA reads (fastq)
de novo assembled genomic sequences (fasta)
Annotation data (GFF3)

Description of data collection All data come from Phaseolus vulgaris cultivar ‘Flavert’. Genomic DNA was
isolated from a pool of young leaves from 2- to 3-week-old plants. Total RNA
was isolated from different tissues (i.e. first leaves, trifoliate leaves, roots,
seedlings, flowers, young pods, developing seeds and mature seeds), then
equimolarly pooled before sequencing.

Data source location Phaseolus vulgaris cultivar ‘Flavert’ is marketed by Vilmorin-Mikado (Limagrain
group, France). Plants were grown at LIPME, 31326 Castanet-Tolosan, France for
genomic DNA, or IRHS, F-49000 Angers, France for RNA.

Data accessibility All data were deposited at the National Center for Biotechnology Information
(NCBI) under Bioproject PRJNA931244. Raw data were deposited at the NCBI
Sequence Read Archive (SRA) under accession numbers SRR23332460 for
Iso-Seq RNA reads and SRR23332461 for HiFi DNA reads. This Whole Genome
Shotgun project has been deposited at DDBJ/ENA/GenBank under the accession
JARGYP000000000. The version described in this paper is version
JARGYP010000000. Annotation is available here:
https://iris.angers.inrae.fr/bean-flavert/Annotation-EGN-EP-2.0.2.gff.gz.
Assembly and annotation can be visualized using the following genome
browser: https://iris.angers.inrae.fr/bean-flavert/.

Value of the Data

« This whole annotated genome assembly provides high-quality sequence data from Phaseolus
vulgaris cv. ‘Flavert’. To our knowledge, this is the first whole-genome data for a common
bean of European origin. Thus, these data have the potential to reveal new genetic and evo-
lutionary traits specific for European common beans.

» The data will be useful to both fundamental research (e.g. genomics, transcriptomics, func-
tional genetics...) and breeding programs to improve the common bean crop (e.g. tolerance
to biotic and abiotic stresses, nutritional value...).

» The data can be used to search for sequences of interest, regardless of the field of research
and/or development.

1. Objective

Common bean (Phaseolus vulgaris L.) is a legume crop of major importance for human nu-
trition [1]. As a legume, it is able to perform biological nitrogen fixation through symbiosis
with Rhizobium bacteria, thereby reducing the need of nitrogen fertilizers. Common bean yield
is influenced by agronomic practices, of which breeding is of primary importance, with a fo-
cus on improvements to biotic and abiotic stresses [2]. Since the first common bean whole-
genome sequencing in 2014 [3], several whole-genome assemblies have been released (https:
//phytozome-next.jgi.doe.gov/). However, to our knowledge, all accessions sequenced so far orig-
inate from the Mesoamerican or Andean gene pools, which correspond to the major genetic
centers of diversity of common bean. Here, we released the first whole-genome assembly of a
common bean accession originating from Europe, which is considered as a secondary center of
diversity for common bean [4].
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2. Data Description

We report the whole genome sequencing of P. vulgaris cv. ‘Flavert’. The raw data consisted of
1,730,172 HiFi circular consensus sequencing (ccs) DNA reads with N50=17,032 bp, and 4,281,715
Iso-Seq ccs RNA reads with N50=2,459 bp. Before use, Iso-Seq reads shorter than 150 bp, bearing
polyX and/or corresponding to ribosomal RNA were filtered out, resulting in 3,643,805 cleaned
ccs RNA reads submitted to SRA. The assembled genome size was 566,238,753 bp, with a GC
content of 35.9%, 51X mean coverage and 99.2% completeness according to BUSCO [5]. Scaf-
folding led to 13 molecules including 11 chromosomes plus the mitochondrial and chloroplas-
tic genomes (Table 1). Annotation predicted 29,549 protein coding genes and 6,958 non-coding
RNA. In addition, we released 1,218 unplaced, unannotated contigs totaling 49,465,140 bp.

Table 1

Assembly and annotation statistics.
Identifier Molecule Size (bp) GC% Genes Coding Non-coding
PvulFLAVERTChr01 Chromosome 55,176,340 35.6 3,493 3,025 468
PvulFLAVERTChr02 Chromosome 51,416,083 34.0 3,938 3,581 357
PvulFLAVERTChr03 Chromosome 55,910,709 345 3,504 3,219 285
PvulFLAVERTChr04 Chromosome 54,932,568 372 2,221 1,847 374
PvulFLAVERTChr05 Chromosome 46,978,305 37.0 2,584 2,068 516
PvulFLAVERTChr06 Chromosome 36,418,383 351 4,377 2,455 1,922
PvulFLAVERTChr07 Chromosome 60,817,382 36.8 3,509 2,996 513
PvulFLAVERTChr08 Chromosome 63,359,058 36.3 3,683 3,146 537
PvulFLAVERTChr09 Chromosome 39,136,314 325 3,162 2,930 232
PvulFLAVERTChr10 Chromosome 45,100,080 377 2,943 1,855 1,088
PvulFLAVERTChr11 Chromosome 56,448,427 376 2,765 2,254 511
PvulFLAVERTMT Mitochondrial 395,782 451 179 76 103
PvulFLAVERTCP Chloroplastic 149,322 35.4 149 97 52
PRJNA931244 Whole genome 566,238,753 359 36,507 29,549 6,958

3. Experimental Design, Materials and Methods
3.1. Genomic DNA and Total RNA Extraction and Sequencing

High molecular weight genomic DNA was extracted from a pool of young leaves using the
protocol by Russo et al. [6].

Total RNA was extracted from different tissues (i.e. first leaves, trifoliate leaves, roots,
seedlings, flowers, young pods, developing seeds and mature seeds), using the Nucleospin RNA
Plant and Fungi kit (Macherey-Nagel, Hoerdt, France) following manufacturer’s recommenda-
tions.

For both DNA and RNA samples, library preparation and sequencing were performed at the
platform Gentyane (UMR INRAE/UCA GDEC), Clermont-Ferrand, France. An HiFi SMRTBell library
(for DNA) and an Iso-Seq library (for RNA) were prepared using the SMRTbell Express Template
prep kit 2.0. Single-molecule real-time sequencing was performed on a PacBio Sequel Il machine
using Sequel II Sequencing plate v2.0, with Sequel II binding kit 2.2, sequencing primer v5 for
HiFi sequencing and Sequel II binding kit 2.1, sequencing primer v4 for Iso-Seq.

3.2. Genome Assembly and Annotation

HiFi PacBio reads were filtered using the PacBio SMRT Tools v11.0.0.146107 toolkit, then as-
sembled into contigs using Canu v2.2 [7]. Scaffolding was performed with ALLMAPS [8] by us-
ing the masked genome of Phaseolus vulgaris 5-593 v1.1 DOE-JGI (https://phytozome-next.jgi.
doe.gov/info/Pvulgaris5_593_v1_1) as reference, after organelle exclusion, and a set of in-silico
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genome markers. Chromosome assembly was checked using Minimap2 [9] on the genome of
Phaseolus vulgaris 5-593 v1.1, and manual editing was performed to fix an inverted centromeric
region in chromosome 10 and a missing contig in chromosome 06.

Mitochondrial and chloroplastic reads were retrieved by mapping and Blastn (99%-100% iden-
tity over 80% length) on the reference mitochondrial and chloroplastic genomes [10,11], respec-
tively. Subsamples to obtain 60X (mitochondrion) or 40X (chloroplast) coverage were assembled
using Canu v2.2 [7]. The mitochondrion genome was circularized using a homemade script while
the chloroplast genome remained uncircularized.

Structural gene annotation was performed by the using the LIPME Bioinformatics Team
(https://en.lipme.fr/bioinfo) Eugene-EP v2.0.2 pipeline [12-14], which combined four training
sets for structural annotation, including the cleaned Iso-Seq data (after rDNA removal, trimming
of polyX, minimum size of 150bp) and three different protein databases: SwissProt, TTEMBL
Plants, and predicted proteins from the Brachypodium distachyon reference genome. Functional
annotation was done using a combination of InterPro v91 [15] and BlastP against both the
‘Viridiplantae’ section of non-redundant NCBI database and the UniProt ‘Fabaceae’ database
[16]. Gene ontologies were retrieved using Blast2GO [17]. Enzyme categories were annotated
using the E2P2 v3.1 prediction pipeline (https://github.com/carnegie/E2P2) [18]. Kinases, tran-
scription factors and transcription regulators were annotated using the iTAK and PlantTFcat
databases [19,20]. Gene completeness was assessed using BUSCO v5.4.3_cv1 against the em-
bryophyta_odb10 lineage [5].
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in seeds”. Sequencing was performed at the GENTYANE sequencing platform (INRAE, Clermont-
Ferrand, France).
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