Targeted Capture Enhances SNP Discovery in an EMS-Mutagenized Peanut Population
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Capture panels selectively hybridize to specific genomic regions, which upon sequencing increases the sequence depth and enriches the targeted region relative to the whole genome. Low pass sequencing of enriched libraries is a cost-effective way to identify SNPs with high confidence and avoid imputation. Imputation is counterproductive in detecting unique nucleotide variants which are often the result of induced variations. To evaluate whether capture probes are effective for enriching targets with low-coverage sequencing, we compared unenriched and probe-enriched skim sequencing in an M3 generation of EMS-mutagenized peanut. A custom capture panel was developed using the Tifrunner reference genome. Only exon regions exceeding 500 bp were retained, repetitive sequences were eliminated using BLAST filtering and sequences with ≤2 hits and ≥99% similarity were preserved. This resulted in 21,439 candidate regions (~19.4 Mb). From these, 120-bp probes targeting 21,266 regions, spanning 2.55 Mb were designed. Libraries were prepared and Illumina short read sequencing was conducted. Sequenced reads were mapped to the reference genome. SNPs were called using Khufu without imputation. Within target regions, unenriched libraries produced shallow coverage (1.20x-3.02x) and identified 80,700 SNPs across 760 lines. Probe-enriched libraries concentrated reads within target regions, increasing coverage from 1.05x- 53.38x identifying 437,344 SNPs across 763 lines, a >5-fold increase in observed variants. These results demonstrate that capture-assisted skim sequencing substantially improves variant detection in EMS populations and can provide an effective alternative to higher-depth whole-genome sequencing for large-scale genetic analysis.
