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Recombination and chromatin 
landscapes in the wheat genome
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Meiosis generates genetic diversity







Meiotic recombination pathways
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Recombination in the wheat genome vs Arabidopsis

BBSRC sLola
CS x Renan cM/Mb data from Pierre Sourdille



Crossover landscapes in the Arabidopsis genome

Blackwell et al 2020 EMBO J
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Polarized crossovers, ASY1 and DMC1 in wheat

Andrew Tock & Dan Holland (2021) Genome Res
cM/Mb from Appels et al (2018) Science
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ASY1 and SPO11-1-oligos in Arabidopsis

Choi et al (2018) Genome Res

Lambing et al (2020) PNAS



Polarized recombination in bread wheat

Kim Osman, Eugenio 
Sanchez-oran and 

Chris Franklin

BBSRC sLola



Recombination and chromatin in the wheat genome



Recombination and chromatin in the wheat genome



Recombination hotspots around Arabidopsis genes

Choi et al (2018) Genome Res



cM/Mb data from Pierre Sourdille’s CS x Renan mapping experiment

ASY1 and DMC1 hotspots in wheat



Gardiner .. Hall (2019) Genome Biology 

Evidence for widespread DSBs in wheat 



ASY1 and DMC1 hotspots in wheat



Correlation of crossovers & H3K27me3 
at DMC1 and ASY1 peaks



Crossovers, ASY1 and DMC1 in wheat genes



Crossovers, H3K27me3, ASY1 and DMC1 in wheat 
genes



Crossovers and diversity in wheat genes



Polarized H3K27me3 and recombination in bread 
wheat

BBSRC sLola

Kim Osman, Eugenio 
Sanchez-Moran and 

Chris Franklin



What is the Polycomb mark H3K27me3?





Crossovers and wheat NLR genes



Crossovers, diversity and selection



Recombination gradients in the wheat genome

BBSRC sLola



Arabidopsis crossover and polymorphism landscapes
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Long read DNA sequencing

Oxford Nanopore 
Technologies

>100 kb 
95-99% accuracy
Methyl-detection

Pacific Biosystems
HiFi CCS
~15 kbp

>99% accuracy



Centromeres are massive tandem arrays of 
CEN180 repeats that support CENH3

CENH3 ChIP-seq data - Maheshwari et al Genome Res



Genetic and epigenetic landscape of the centromeres

Centromeric chromatin is distinguished from pericentromeric 
heterochromatin



Recombination gradients in the wheat genome

BBSRC sLola



Questions:

1. The wheat genome is highly polarized in terms of 
recombination (crossover), DMC1 and ASY1

2. DMC1 and ASY1 hotspots are widespread

3. The polycomb mark H3K27me3 distinguishes regions of 
high crossover activity

4. Recombination correlates with gene diversity, signatures of 
selection and annotation

5. Arabidopsis may not be an adequate model for the wheat 
genome!
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