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Functional annotation of the reference Rambouillet sheep genome

Annotation of regulatory elements is a significant contributor to the investigation of complex phenotypic traits related to health and production in sheep. The Ovine Functional Annotation of Animal Genomes (FAANG) project, part of the broader livestock species FAANG initiative, aims to identify and characterize gene regulatory elements in domestic sheep. Our previous pilot study in sheep examined the relationship between histone modification ChIP-seq and DNA methylation in tissues from three different developmental lineages. The Ovine FAANG Project incorporated all core FAANG assays across a comprehensive set of tissues from the reference Rambouillet ewe Benz 2616. ChIP-seq analyses were performed on four histone modifications that are known as promoter (H3K4me3), active enhancer (H3K27ac), poised enhancer (H3K4me1), or repressed enhancer (H3K27me3) gene regulatory elements. ATAC-seq was performed on most of the same tissues to annotate regions of open chromatin. Sequences from ChIP-seq and ATAC-seq were mapped to the ARS-UI_Ramb_v2.0 genome for functional analyses. PCA clustering of ChIP-seq and ATAC-seq signals revealed separation by tissue type. Within a tissue type, active and poised histone modifications had a greater Spearman correlation with each other compared with the repressive mark, suggesting that active regulatory elements are similar within tissue types. Fourteen chromatin states including promoters, active enhancers, poised enhancers, repressed enhancers, and accessible chromatin were defined in each Andrew Tritt -Computational Research Division, Lawrence Berkeley National Laboratory, Berkeley, California 94720

The Alpine goat Capra aegagrus hircus is parasitized by the barber pole worm (Haemonchus contortus). This relationship results in changes that affect the gene expression of the host, the pest, and the microbiome of both. Hematological parameters indicating genes that are expressed and the percent Composition of abundant and diverse microbial flora are reflective of infestation. We explored the similarity between blood samples of non-infected, infected, infected zoledronic acid-treated, and infected antibody (anti-γσ Т cells) treated wethers under controlled conditions. We identified responses to barber pole worms using blood-based analysis of transcripts and the microbiome. Seven days post-inoculation (dpi) we identified 7,627 genes associated with different treatment types. Across all treatments we identified fewer raw read counts and a reduced diversity in microbial flora on 7 dpi than in 21 dpi wethers. We also identified that there were differences in percent Composition of microbial flora known to be associated with inflammation. This study identifies treatment specific genes, and an increase in microflora abundance and diversity as wethers age post infestation. Further, Firmicutes/Bacteriodetes (F/B) ratio reflect metabolic health, based on depression or elevation above thresholds defined by the baseline of non-infected hosts depending on the type of intrusion exhibited by the pest. 

A recessive stop-gain mutation in CCDC65 is associated with lamb mortality in French Lacaune dairy sheep

Funded by SMARTER (EU H2020 n°772787), PRESAGE (CASDAR n°20ART1532777) and HOMLET (APIS-GENE, Région Occitanie) projects

In a previous work using 50k SNP data from Lacaune dairy sheep genotypes, we have identified 11 haplotypes with homozygous deficiency (LDHH) supposed to host recessive lethal mutations. Among them, LDHH6 located on OAR3 was the most frequent haplotype (12.1% of heterozygous carriers) and it was associated with an increase in the stillbirth rate.

In the present study, we have analyzed the whole-genome sequences of two Lacaune rams heterozygous carriers of LDHH6, and we have compared them to the sequences of 23 non-carriers Lacaune rams and 68 other animals from 14 different sheep breeds. After variant filtering, we have identified a SNP in the two LDHH6 carriers whose variant allele induced a premature stop-gain mutation in the Coiled-Coil Domain Containing 65 (CCDC65) gene. CCDC65 is involved in the assembly of the nexin-dynein complex for the formation of microtubules in ciliated cells and mutations in CCDC65 are associated with "Ciliary dyskinesia, primary 27" causing respiratory distress in human. In order to identify the affected phenotype in sheep, we generated 17 at-risk matings between carrier rams and carrier ewes genotyped for the candidate mutation in CCDC65. A total of 16 lambs were born alive, and among them, five were identified as homozygous carriers and died between the age of one week and one month, all suffering from respiratory problems as tachypnea. At the autopsy, we particularly observed a broad hepatization of lungs involving infectious pneumonia. Management of this causal mutation in the Lacaune dairy sheep selection scheme through reasoned mating of carrier rams and ewes could improve overall lamb viability by 2%.
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