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A pangenome and pantranscriptome of hexaploid oat
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Summary:

Hexaploid oats (AACCDD) have large genomes rich in repeated sequences that have been
shaped by subgenome (A, C, or D) exchanges over millennia. The work done in this study
resulted in the chromosomes of 33 wild and domesticated oats being sequenced, assembled, and
annotated with the locations of possible genes. Three of the lines represent diploid species (2 AA
and 1 CC) and one represents a tetraploid species (CCDD). The other 29 lines represent
hexaploid species, including Avena sativa (24 lines), A. sterilis (2 lines), A. byzantina (1 line), A.
occidentalis (1 line), and the synthetic line ‘Amagalon’.

Through comparative analysis of the genome assemblies and annotations, the team catalogued
which genes were shared among all oat lines and which were unique to specific oat lines (the
pangenome). The lines used in this study cover most of the diversity space identified by Bekele,
et al. (2025), which gives the results even greater meaning.

An atlas of the genes expressed in six different tissues at different stages of development in 23 of
the 33 accessions was also produced. The diversity of gene expression across subgenomes,
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accessions, and tissues (the pantranscriptome) was then analyzed. The results indicated that the
loss of functional genes in hexaploid oats is compensated for by the up-regulation of the
remaining homoeologues on other subgenomes, but this process is affected by differences
between those subgenomes.

Chromosomal rearrangements have had a large impact on recent oat breeding. A large
pericentric inversion associated with early flowering explains distorted segregation on
chromosome 7D and a homoeologous sequence exchange between chromosomes 2A and 2C in a
semidwarf mutant has risen to prominence in Australian elite varieties.

In addition to the information available in the supplementary files and figures accompanying
the original published article, the genome sequence information is available on the GrainGenes
PanOat Data Download Page. The genome browsers can also be found on the GrainGenes
Pangenome Resources page. Sequences can be searched using the GrainGenes BLAST tool. The
sequences are also available from the INSDC databases (ENA, NCBI, and DDBJ).

This work will promote the adoption of genomic approaches to understand the evolution and
adaptation of domesticated oats and help accelerate their improvement through breeding.
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