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Asexual reproduction mode via seeds, known as apomixis, is a highly desirable trait in modern agriculture since it enables the clonal propagation of maternal genotypes through seed, capturing heterosis and gene combinations of elite phenotypes. Paspalum is an important genus of tropical forage grass, predominantly polyploid and apomictic species of great genetic variability. It represents a valuable resource to be explored both in the agricultural sector and as a biological model for scientific research. The apomixis region in Paspalum is smaller than those of other apomictic systems conserved among distinct species. However, in addition to the very recent breeding program, studies at the genomic level are limited due to the great challenge of polyploid genomic complexities. The introduction of machine learning (ML) analytical methods has the potential of predicting apomixis through molecular markers providing insights into the associated molecular mechanisms of such a trait. This work aims to identify SNP markers associated with apomixis in polyploid species of Paspalum through machine learning methods. To accomplish this, we analyzed 28 samples from sexual and apomictic plants. Two independent genotyping-by-sequencing (GBS) libraries were built and independent sequenced as 150-bp single-end reads using the Mid Output Kit v2.5 for the NGS NextSeq 500 platform. GBS reads were aligned against P. notatum reference genome and the assembly of a P. notatum transcriptome, using the program BWA. SNP calling analysis was performed using the (I) Tassel 4 - poly version; (II) SAMtools and (III) FreeBayes. Eight ML algorithms were tested combined with the gradient tree boosting as a feature selection to create a subset of the marker data with a higher predictive performance. A final set of SNPs of 47,225 SNPs were identified. Through the ML models we achieved a mean accuracy of 72.96%. Using the union between Gradient Tree Boosting e Support Vector Machine System we could achieve a predictive accuracy of 96.43% with only 47 SNPs. In addition, we also could investigate the SNPs’ surrounding genes, supplying insights into genomic regions associated with apomixis. This is the first study in Paspalum that uses this ML approach. Our results suggest that the developed methodology represents a potential strategy to decipher associations between molecular markers and phenotypes and to be implemented in polyploid grass breeding programs.
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