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Environments

Specific External
Infectious agents, chemical 
contaminants in food, water 
are proximate environment, 

occupation (e.g., pet, 
working animal, feedlot 
animal etc.), medication 

exposures

Internal
physical activity, metabolism, 

inflammation, oxidative 
stress, body morphology, 

aging, endogenous hormomes
microflora (i.e. microbiome, 

virome, fungome)

General External
Shared infectious disease 
exposure, air pollution, 
weather, climate change



Laminitis, obesity, 
regional adiposity

Insulin, glucose, NEFA, 
triglycerides, leptin, adiponectin, 
insulin OST, glucose OST, ACTH

CLINICAL 
PHENOTYPES

TRANSCRIPTOME

METABOLOME
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GENOME

Adipose Skeletal muscle 
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Gas/liquid 
chromatography mass 

spectrometry and/or 
nuclear magnetic 

resonance spectrometry

Metabolome
Plasma/serum, urine, 
tissue(s) metabolites

Liquid 
chromatography and 

mass spectrometry 

Proteome 
Protein sequences

Bisulfite sequencing, 
ChIP-seq, ATAC-seq, 

DNAse I foot-printing

Epigenome
DNA methylation, 
histone modification

RNA-seq, microarray 
hybridization

Transcriptome
RNA sequences and 
expression level

Whole genome 
sequencing, exome 

sequencing, SNP 
genotyping 

Genome
DNA sequence 
variation
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Protein 1

Loss of 
function 
mutation

Loss of 
enzyme 
activity 

Decreased 
metabolite flux 

xenobiotic

Endocrine 
disrupting 
chemical

Disruption 
of enzyme 

activity 

Decreased 
metabolite flux 

Protein 3

Increased 
enzyme 
activity 

Gain of 
function 
mutation

Increased 
metabolite 

flux 

Microbiome 
metabolites mimic 
the product of prior 

reaction

Apparent 
increase in 

metabolite flux 

Metabolomics



metabolite V83

insulin post oral 
sugar test



SNP-to-gene mapping

* Prioritized candidate gene
Co-expression interaction
Significant GWAS SNP

Co-analysis of molecular components

*

*

*

*

Tissue co-expression 
network

GWAS

Transcriptome


