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Frequency of genetic disorders in genomically tested females in the Netherlands
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In 2007, CRV started to use genomic chips to obtain genotypes of a large number of SNPs. The chips that have been
used since 2014 contained SNP for the most relevant genetic disorders, with a few disorders added on later versions
of the chip. Some of the disorders are lethal when animals carry both recessive alleles (for example BLAD, Bovine
Leucocyte Adhesion Deficiency), whereas others are less detrimental. In this research, the development of the
frequency of the disorders among genomically tested females in the Netherlands was analysed, for female animals
born from 2008 onwards. Frequencies were based on real genotypes, imputed genotypes were not taken into account.
Number of genotypes used in the analyses ranged from 79,000 (CVM, patent expired end of 2021) to around 500,000
for the disorders that were present on the chip since 2014. For the lethal haplotypes, HH1 and HH3-HH7, highest
frequency of carriers was found for HH3 in 2012 (8.2%), HH4 in 2009 (8.3%), and HH5 in 2016 (4.8%). Frequency
of carriers decreased for all HH-haplotypes, highest frequency for animals born in 2023 was observed for HH3 (2.6%).
The frequency of BLAD carriers gradually decreased from 1.8% in 2006 down to 0.10% in 2022. For cholesterol
deficiency haplotype (CDH), which was discovered more recently, carrier frequency decreased from 6.6% in 2015 to
1.9% in 2022. Highest carrier frequency for CVM was for animals born in 2013 (4.2%), carrier frequency for CVM
in recent years was less than 1%. For other disorders, like mulefoot, citrullinemia and dumps, carrier frequencies
were always lower than 0.4%. The development in frequency of carriers was favourable for all disorders studied,
resulting in better health and viability, due to actively selecting against these disorders by Al organizations worldwide.
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Ticks cause significant production losses in cattle and consequences of infestation can go up to the animal death. The
geographical areas of the parasite keep expending due to climate change. For these reasons, a better understanding of
the genetic control and the metabolic processes involved in host resistance appears of primary importance. To address
this question, regular phenotyping have been implemented in 11 commercial farms of French New Caledonia from
2014 to 2021. Six different traits were considered: score of adult female ticks, score of juvenile ticks, total score, and
the logarithm of the three previous traits. A total of 556 Limousin animals and 302 Charolais animals were phenotyped,
with 1 to 8 visits per animal for the Limousin breed (mean=2.3, s.d.=1.6, total=1,273), and 1 to 12 visits for the
Charolais breed (mean=4.2, s.d.=2.8, total=1,281). All the animals were genotyped with the 50K EuroGMD SNPchip.
First, a generalized linear model was used to correct performances by the effects of sex, age, herd, technician and
period. Then, genome-wide association studies were performed with the GCTA software using an average corrected
performance per animal. Five genomic regions in Charolais and 13 regions in Limousin were found to be associated
to at least one trait, with two regions in Limousin being highly significant (P<10-11) and shared between traits.
Finally, all the significant regions have been included in a Gene Ontology analysis, using the Cytoscape software.
Results shows that 37 terms from 9 functional groups are overrepresented, with the three most overrepresented group
being the linoleic acid metabolic process, the negative regulation of insulin secretion and the excitatory extracellular
ligand-gated ion channel activity. These processes appears as a promising candidate that requires deeper investigation.
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