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The study of laboratory mammalian models (such as knock-out rodents) has dramatically improved our knowledge of the molecular basis of many phenotypes,
including genetic disorders (MGI, OMIM databases).

Advantages: high reproductive rate, short intergenerational interval and ease of laboratory breeding.

Limitations: specific strain (difficult to reproduce), embryonic lethality (difficult to observe), pathologies with incomplete penetrance and variable expressivity (genetic
predisposition, environment, etc.)

Alternatives: study of natural genetic variations in animal populations in order to gain new insights into the mammalian gene functions and the pathological
consequences of their inactivation. Ruminants are good models due to their effective fertility (by artificial insemination) greater than mice, better genetic diversity,
similarities with humans (physiology, size, longevity...), high-throughput data (reference genome, functional annotation, WGS data from "1,000 genomes" projects,
phenotypes ...)
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Enrichment of olfactory receptor activity (LOEUF=9) protein-coding genes orthologous to human

3. Genomic landscape of putative Loss-Of-Function (pLOF) and missense variants in ruminants

Based on the annotation, we kept pLOF frameshift (Fig. A,C), stop-gain (removed if located in the last 5% of the CDS, Fig. A,D), essential splice (Fig. A) and missense
(SIFT score: deleterious, -/g. A ) variants located in human-ruminants orthologous genes and having the same annotation between NCBI and Ensembl (SANE, Fig.
). After filtering, we retained 15,673 variants (among 180,506) in cattle, 20,244 variants (among 221,292) in goats and 5742 variants (among 90,742) in sheep.

A pLOF (11,233 variants) B Missense (169,273 variants C Frameshift (56883 annotations) D Stop gained (2431 annotations) E Missense (169,273 annotations) F SANE (180,506 variants)
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