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OBJECTIFS ET MISSIONS DE LA PLATE-FORME

L'objectif de cette plate-forme est de participer au développement chez les plantes supérieures des programmes d'études de génomes
faisant appel a I'hybridation in situ Fluorescente (FISH) pour accroitre :

* |a caractérisation cytogénétique du matériel végétal impliquant les hybrides interspécifiques afin de valoriser les genes d'intérét présents
au sein des especes apparentées, notamment les genes de résistance,
* |a compréhension de la structure des génomes chez des especes polyploides.

Cette plate-forme a également une mission de formation et d'information des chercheurs et techniciens pour un transfert de technologie.

ACCESSIBILITE EQUIPEMENTS

J La plateforme est accessible a la communauté
scientifique publique et privé.

J Réalisation de différentes techniqgues de
cytogénétique dans le cadre de collaborations de
recherche ou prestations.

» 2 stations de microscopie Zeiss équipé en fluorescence

» Systéeme d'imagerie : Caméra refroidie Photometrics
Cool SNAP HQ

* Logiciel d'acquisition METAVUE (Universal Imaging) et
Zen (ZEISS)

Cytometre de flux - Cyflow Partec

J Développements méthodologiques en lien avec .
VoS besoins.
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Traditionally, reference genomes in crop species rely on the assembly of one
accession, thus occulting most of infraspecific diversity. However, rearrangements,
gene duplications, and transposable element content may have a large impact on
the genomic structure, which could generate new phenotypic traits. Comparing two
Brassica rapa genomes recently sequenced and assembled using long-read technology
and optical mapping, we investigated structural variants and repetitive content between
the two accessions and genome size variation among a core collection. We explored the
structural consequences of the presence of large repeated sequences in B. rapa 21
genome vs. the B. rapa ‘Chiifu” genome, using comparative genomics and cytogenstic
approaches. First, we showed that large genomic variants on chromosomes ADS, ADEG,
ADS, and A10 are due to large insertions and inversions when comparing B rapa 21
and B. rapa “Chiifu’ at the origin of important length differences in some chromosomes.
Far instance, lengths of 21" and "Chiifu” ADE chromosomes were estimated in silico to
be 55 and 29 Mb, respectively. To validate these observations, we compared using
fluorescent in sifu hyboridization (FISH) the two ADE chromosomes present in an F
fybrid produced by crossing these two varieties. We confirmed a length difference
af 17.6% between the ADE chromosomes of 21" compared to ‘Chiifu.” Alternatively,
using a copy number varation approach, we were able to guantify the presence of
a higher number of rONA and gypsy elements in 21" genome compared to “Chiifu’ on
different chromaosomes including AOE. Using fiow cytometry, the total genome size of 12
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Abstract Brassica accessions comesponding to a B. rapa available core collection was estimated

and revealed a genome size varation of up fo 16% between these accessions as well as
some shared inversions. This study revealed the contribution of long-read sequencing
of new accessions belonging to different cultigroups of B. rapa and highlighted the
potential impact of differential insertion of repeat elements and inversions of large
genomic regions in genome size intraspecific variability.

In the framework of gene flow assessment, we investigated the natural hybridization rate
between G. hirsutum and G. herbaceuwm , the latter species, a diploid progenitor of . hirsutum
being spontaneously present in South Africa. Reciprocal crosses were performed without
emasculation between . herbacewmn used as female or male and G. hirswtum. Neither
examination of the morphological characteristics nor flow cytometry analysis of the 335
plants resulting from the cross G. Airsuwtum = G. herbacewm showed anv to be hvbrid plants.
Of the 148 plants produced from the cross G. herbaceum x G. hirsutum, three showed a
hybrid phenotvpe, this hvbrid status was confirmed by SSEs markers. Analysizs of DNA
content by flow cytometry and morphological traits clearly showed that two of these plants
were triploid (AAD). The third plant exhibited a value in flow cvtometry shightly higher than
G hirsutuwm In addition, some morphological characteristics (plant morphology, presence and
size of petal spots, leaf shape) led us to conclude that this plant was AAAD and was the result
of a fecundation with unreduced gamete AA from the female G. herbacewn parent.
Fluorescent In Situ Hybridization (FISH) and meiotic behaviour confirmed this hypothesis.
The occurrence of such gametes which, to our knowledge, 1z the first description in the
species G. herbacewm, opens new avenues in breeding programmes and this plant material
could also provide a useful tool for the study of the expression of genes duplicated in the A
and D cotton genome.
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Comptage chromosomique
et cytométrie en flux

Abstract:

Repeated sequences and polyploidy play a central role in plant genome
dynamics. Here, we analyze the evolutionary dynamics of repeats in
tetraploid and hexaploid Spartina species that diverged during the last 10
million years within the Chloridoideae, one of the poorest investigated
grass lineages. From high-throughput genome sequencing, we annotated
Spartina repeats and determined what sequence types account for the
genomesize variation among species. We examined whether differential
genome size evolution correlated with ploidy levels and phylogenetic
relationships. We also examined the tempo of repeat sequence dynamics
associated with allopatric speciation over the last 3-6 million years
between hexaploid species that diverged on the American and European
Atlantic coasts and tetraploid species from North and South America. The
tetraploid S. spartinae, whose phylogenetic placement has been debated,
exhibits a similar repeat content as hexaploidy species, suggesting
common ancestry. Genome expansion or contraction resulting from repeat
dynamics seems to be explained mostly by the contrasting divergence
times between species, rather than by genome changes triggered by ploidy
level change per se. One 370 bp satellite may be exhibiting ‘meiotic drive’
and driving chromosome evolution in S. alterniflora. Our results provide
crucial insights for investigating the genetic and epigenetic consequences
of such differential repeat dynamics on the ecology and distribution of the
meso- and neopolyploid Spartina species.
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Abstract

Allopolyploidy, which results from the merger and duplication of two divergent

genomes, has played a major role in the evolution and diversification of flowering
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plants. The genomic changes that occur in resynthesized or natural neopolyploids have

been extensively studied, but little is known about the effects of the reproductive mode

in the initial generations that may precede its successful establishment. To truly reflect

the early generations of a nascent polyploid, two resynthesized allotetraploid Brassica
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napus populations were obtained for the first time by open pollination. In these

populations, we detected a much lower level of aneuploidy (third generation) compared

with those previously published populzations obtained by controlled successive selfing.

We specifically studied 33 resynthesized B. napus individuals from our two open
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pollinated populations, and showed that meiosis was affected in both populations.

Their genomes were deeply shuffled after allopolyploidization: up to 8.5 and 3.5% of the
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C and A subgenomes were deleted in only two generations. The identified deletions

occurred mainly at the distal part of the chromosome, and to a significantly greater
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extent on the C rather than the A subgenome. Using Fluorescent In Situ Hybridization

(BAC-FISH), we demonstrated that four of these deletions corresponded to fixed
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translocations (via homeologous exchanges). We were able to evaluate the size of the
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structural variations and their impact on the whole genome size, gene content, and

allelic diversity. In addition, the evolution of fertility was assessed, to better understand

the difficulty encountered by novel polyploid individuals befare the putative formation

of a novel stable species.
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