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Sequencing, annotation, and pangenomics in wheat

Introduction

• Methodology for comparative genomics of complex genomes with Gbps of repeats 
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  RQAs: Reference-Quality Assemblies of Triticeae genomes Li et al., Mol Plant 2022 BreedWheat; Balfourier et al. 2018 o SNP genotyping of 4500 accessions representing world-wide diversity Pangenomics in plants 503 maize accessions (RNASeq) => ~8700 novel transcripts Dispensable vs core genes: -shorter, fewer introns -less expressed, fewer conditions -evolve more rapidly -enriched in functions related to adaptation, response to env => "PAV SNPs exhibit enriched associations with traits" o Pangenomics in plants 2015 Pangenomics in plants 725 genomes of Solanum cultivated + 3 wild species core: 74% genes "The most striking feature of the tomato pan-genome was its high core gene content (74.2%), as compared with those of Arabidopsis thaliana (70%), Brassica napus (62%), bread wheat (64%), rice (54%), wild soybean (49%) and Brachypodium distachyon (35%)" o Pangenomics in plants 16 Australian wheat cultivars (Illumina reseq) dispensable: ~35% of genes • "12% of genes showed PAVs" • "26% of the projected genes were found in tandem duplications, indicating that CNV is a strong contributor of genetic variation in wheat" o Build and visualize pangenomes Nguyen et al. NAR 2022 Gautereau et al. Plos Comput. Biol. 2020 PPanGGOLiN pangenome graph of ~3000 Acinetobacter o Practical Haplotype Graph • for breeding programs • based on a limited number of founder lines • 0.01x skim-seq ->call SNPs with 5% errors • 65 wheat lines, exome capture • 0.01x -> imputations with 8% errors 2. Wheat genome sequencing, annotation, A-B-D comparative genomics
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  Figures and captions

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

T. aestivum (Asia) T. spelt a T. car t hlicum T. macha T. durum T. dicoccum T. dicoccoides T. aestivum (others)