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Introduction

Hypothesis

Inter-individual and inter-breed variability in susceptibility to cobalt
deficiency arises due to single-nucleotide polymorphisms (SNPs) in

e Trace element deficiencies such as cobalt can impair animal

productivity, fertility and health.
genes that regulate:

e Cobalt (Co) is an essential micronutrient in ruminant diets .
e B,, absorption and storage

required for the intra-ruminal synthesis of vitamin B,

e Susceptibility to Co deficiency varies with respect to:
(i) Geographical location
(ii) Diet
(i111) Genetics

Goals

e Prevalence of Co deficiency in UK: Mean 7% genomic resources
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e B,, metabolic and epigenetic pathways

* Identify novel genetic variants and thereby contribute to available
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Approach

Preliminary findings

1. SNP discovery .

Identify SNPs in genes encoding enzymes involved in B,, related

metabolic pathways vA _______________________________________________________________ ; _0?’
2. Functional significance of SNPs A o 18"
Identify SNPs leading to modifications in B;, metabolism in é Té | 6 -
sheep (Fig.1) E -

e (Genotyping . . 1.4
e Comprehensive quantitative metabolic profiling

e Bioinformatic analysis to identify functionally significant SNPs : l —— T b
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e 26 functionally significant SNPs in 15 metabolic genes
21 functionally significant SNPs in 12 epigenetic genes

P < 0.003
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3. Proof of concept study

Demonstrate that selection on the basis of identified SNPs
leads to improvements in lamb feed intake and growth

Figure 1. Example of (A) a Manhattan plot from genetic quantitative trait
association analyses showing a significant association between Hcy and SNPs. (B)
Histogram of liver Hcy concentrations with homozygous and heterozygous genotypes
for gene SUOX at SNP dbrs159869938 (missense variant).
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Figure 2. B12 (A), Hcy (B) and MMA (C) concentrations in sheep plasma.
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