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Abstract

In response to the emerging challenges in dairy cattle breeding, we have developed an
interdisciplinary strategy that integrates cutting-edge technologies into breeding programs in
Croatia. Our approach combines advances in phenomics and genomics to develop innovative
methods for routine use in dairy cattle breeding. A key component of this effort is DaMoS
(Dairy Multi-Omic Strategy), a cost-effective approach tailored to large-scale genotyped dairy
cattle populations, such as Holstein cattle. DaMoS is built upon 1X low-pass whole-genome
sequencing (IpWGS) of milk samples, a strategy that not only generates genomic SNP data, but
also enables the retrieval of complete mitogenomes, milk microbiota profiling (including
mastitis pathogen detection) and estimation of mtDNA copy number, a potential new phenotype
associated with milk production and health. Remarkably, all this is achieved at a cost of less
than 40 euros per sample, making it an accessible and practical tool for modern dairy cattle
breeding. Beyond genomics, DaMoS aligns with state-of-the-art phenomics leveraging machine
learning techniques and large-scale data analytics. In this presentation we introduce use of FTIR
spectral data, focusing on the coagulation properties of milk and other milk components,
offering a powerful framework for big data management. While our main focus is on the
practical implementation of novel breeding tools in Croatian dairy farming, our concept also
has an innovative underlying scientific component.
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