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Genetic Improvement Why Genomics 

? 
feed efficiency  
health traits 
fertility  

∆BV x2+ 
↑ Accuracy of selection 
↓ Reducing Generation Interval  



Analogy with Systems Biology where large amount of data could be integrate in order to 
extract the essential components that describe the biology affecting a complex phenotype  

http://spatula.tumblr.com/post/1535212457


- Exploit the power of Multivariate analysis 
- Combine the results from GWAS   
- With the knowledge of Transcription Regulators  
- In a Network Theory framework  



• Economically important problem (>1,800 m). 
  
 
•  Associated with vascular inflammation of the  
 pulmonary artery due to hypoxia.  

• Heritable disease  

pulmonary 
hypertension 

congestive heart 
failure 

Newman et al., 2011 
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RNA-Seq  
DE analysis 

HEALTHY vs HYPERTENSIVE 
1,012 genes  

(p<0.01; q<0.05; FC>2) 

LPAP vs HPAP 
(p<0.01; q<0.05; FC>2) 
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Cánovas et al., XXVI Plant & Animal Genome. CA, 2016 



HEALTHY vs HYPERTENSIVE 
1,115 DE splice variants 
(p<0.01; q<0.05; FC>2) 

LPAP vs HPAP 
(p<0.01; q<0.05; FC>2) 
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(p<0.01; q<0.05; FC>2) 

ANNOTATED = 80% DE splice variants 

NOVEL = 20% DE splice variants 
 
Blast2GO 
IsoSeq PacBio 



ASBAMC software 
Bayesian approach 

Adams et al., 2011 

 Integrate metabolic pathway analysis to develop testable hypotheses in 
relation to the regulation of gene networks associated with brisket disease 



101 key regulators  regulating 705 genes differentially 
expressed between LPAP and HPAP steers. 
 
 angiogenesis and atherosclerosis 
 cardiomyopathy (NFATC1) 
 movement of leukocytes and neutrophils (OLR1, PLAUR)  
 failure of heart (CTGF) 
 hypertrophy of heart ventricle (TREM1, GATA2)  
 vascularization (SYVN1)  
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Canovas et al., 2014 

Regulatory Impact Factor metrics 
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139 SNP 
Located in 36 Genes 

Gene Networks   
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http://spatula.tumblr.com/post/1535212457




139 SNP 
Located in 36 Genes 

Functional Validation 
Independent Population 

1,000 steers approx. 

… crossing fingers!!!!! 

http://spatula.tumblr.com/post/1535212457


*Slide courtesy of Juan F. Medrano 



 
• New -OMICS Technologies to Understanding the Biological Processes 

and Network Pathways Associated with Cattle Growth and Health 

Metagenomics 

Genomics 

Transcriptomics 

Phenotype 

HD or LD SNP Chip 
Whole Genome Seq.  

Gene expression 
Structural variation 

            -Indel 
            -Splice variants 
            -CNV 

Identification & Quantification  
bacteria profile 

Metabolomics 
Identification of biomarkers 

Methylomics 
Genome Sequencing by bisulfite 
Methylated pattern (CpG islands) 



 
• New -OMICS Technologies to Understanding the Biological Processes 

and Network Pathways Associated with Cattle Growth and Health 
Inferring causal phenotype networks using structural equation models 

Phenotype 
(i.e. Growth & Health) Metagenomics 

Genomics 

Transcriptomics 

Metabolomics 

Methylomics ? 
Interactions 
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Planking at high altitude  
(~3,800 m; Rocky Mountain, CO) 

Planking at low altitude  
(sea level; San Diego, California) 
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