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Meiotic recombination pathways
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Recombination in the wheat genome vs Arabidopsis
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Meiotic recombination pathways
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Polarized crossovers, ASY1 and DMC1 in wheat
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SPO11-1-oligos

ASY1 and SPO11-1-oligos in Arabidopsis
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Polarized recombination in bread wheat
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Recombination and chromatin in the wheat genome
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Recombination and chromatin in the wheat genome
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Recombination hotspots around Arabidopsis genes
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ASY1 and DMC1 hotspots in wheat
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Crossovers, ASY1 and DMC1 in wheat genes
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Crossovers, H3K27me3, ASY1 and DMC1 in wheat
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Crossovers and diversity in wheat genes
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Polarized H3K27me3 and recombination in bread
wheat
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What is the Polycomb mark H3K27me3?
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Table 4. Crossover and DNM rates. Results are presented for the sexes separately. Numbers represent the crossover rate relative to the genome average
within annotated regions; values within parentheses are 95% Cls. ChromHMM categories are measured in adult ovaries. Abbreviations: Enhancers/DNase,
enhancer states (EnhAl/2/AF/W1/W2/Ac) and deoxyribonuclease (DNase)—-only states (DNase); Biv/Poised, bivalent and poised promoters; PRC2,
polycomb-group—repressive complex 2 (ReprPC); Prom, promoter regions (PromU/D1/D2); Tx, transcribed regions (Tx5'/Tx/Tx3'/TxWk); TxEnh, enhancers
within transcribed regions (TxEnh5’, TxEnh3', TXEnhW, and TxReg); ZNF, enriched over zinc-finger genes and repeats (ZNF/Rpts); Het, heterochromatin.

Parameter Paternal Maternal

Crossover recombination results

Autosomal genetic length (M) T 20023 (2600426042) 41804 (41772 41836)
Crossovers (cM per Mb) 0.945 (0. 944, 0. 946) it 518 (L 517.1. 519)
Complex crossover ratio (%) ' S 0.53 (0.50,0.56) " 124 (1.211.29)
""""""""""""""""""""""" Relative crossover rates in annotated regions
e e L e s e e é'iinébl"('é'z'i'é?""ézi"éé')' .......................................................... i. 893(18911896)
Altemose PROMO £500bp e P2 T2 T30) e P2 (UL TA3)
Altemnose HIKAMES £ 500 DD | sttt 3.92 (3.92, 3.93) ) . 3.99 (3.99, 4.00)
5- Hydroxymethylatton 2.82 (2.80, 2.85) 2.59 (2.58, 2.60)

el A T s R e
Ovary H3K27me3 254 (2.52, 2.56) 2.37 (235, 2.38)

Ovary H3K36me3 0.60 (0.59, 0.60) : 0.53 (0.52, 0.53)

168 (1. 671 69)

Sex-specrftc DNM rates near crossovers

Genome-wide rate (107°) e 959(948.970) | i 200,258, 268)
Enrichment within O to 1 kb 415 (33.2, 52.0) 58.4 (44.0,774)
Enrichment within 1t 3 kb e SOLATOIOL) e L9742, 192)
Enrichment within 3 to 40 kb 105 (0.82, 1.35) 2.21 (1.60, 3.06)

Enrichment within 3 to 40 kb (only for complex crossovers) — 487 (275, 90.0)
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Crossovers, diversity and selection
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Recombination gradients in the wheat genome
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Arabidopsis crossover and polymorphism landscapes
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The Centromere Paradox: Stable
Inheritance with Rapidly Evolving DNA

Steven Henikoff,* Kami Ahmad, Harmit S. Malik

Point centromere (budding yeast)
| CDE Il

. =120 bp >
Regional centromere (e.g. fission yeast)

D —— e o 4 & S o

Satellite centromere (e.g. human)

IARRRRERND <— Arabidopsis

D >

Holocentromere (e.qg. C. elegans)

O T T I1T 1]

< Chromosome >

Holocentric insects (e.g. silkmoth)

< ~Chromosome - >



Long read DNA sequencing
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Centromeres are massive tandem arrays of
CEN180 repeats that support CENH3
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Genetic and epigenetic landscape of the centromeres
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Recombination gradients in the wheat genome
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Questions:

1.

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

DMC1 and ASY1 hotspots are widespread

The polycomb mark H3K27me3 distinguishes regions of
high crossover activity

Recombination correlates with gene diversity, signatures of
selection and annotation

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