The 1st International Conference on Genetic Resources and Biotechnology IOP Publishing

IOP Conf. Series: Earth and Environmental Science 482 (2020) 012005  doi:10.1088/1755-1315/482/1/012005

Mass genome sequencing of crops and wild relatives to
accelerate crop breeding: the digital rice genebank
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Abstract. The advent of next generation sequencing, and more recently third generation
sequencing, has enabled researchers to begin interrogating the genomic information of thousands of
accessions of conserved genetic resources as well as cultivated varieties. Here, we describe recent
results from the 3,000 Rice Genomes Project (3K RGP) and summarize a few of the projects for
other crop species. The 3K RGP has served as the catalyst to create a digital rice genebank with the
intent to sequence many more of the conserved accessions held in the International Rice Genebank
Collection in the coming years. We are progressing with generating high quality reference builds
for the 15 subpopulations defined by the 3K RG analyses. These along with reference builds of the
wild relatives will allow access to the unique genomic regions specific to particular cultivated types
and wild relatives. We have also begun efforts to sequence a further 10,000 accessions of rice in
collaboration with partners in China. Yet, in-depth sequence data and initial comparative
bioinformatic analyses are not enough to promote efficient use. Hence, high throughput phenomic
screening in multiple environments, development of novel genetic populations, computational
genetics and modeling will be necessary to understand the link between genotype to phenotype and
its environmental control. The combination of these approaches underpinned by computational
analyses will allow identification of novel genes and alleles that can be deployed into elite varieties
for sustainable crop improvement.
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