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Quantomics aims 

• Take advantage of cutting edge genomic 
information to: 
– Develop new tools for application in the project 

and by industry; 
– Extend these tools to deal with new type of 

information (e.g. CNV) 
– Provide new ways for managing biodiversity using 

molecular DNA 



Combining Two Strategies 

Tools to exploit 
genomes through 
identification of function 

Tools to exploit genomes 
through association with 
traits 

Integrated breeding tools that 
combine all genomic information 



Animal Genetics  Bioinformatics 

• Exchange of knowledge content 
– Bioinformatics => Animal Genetics 
– Animal Genetics => Bioinformatics 

• Full exploitation of the potentiality of the 
integration of fields 
– Reversing the flow of genomic information 
           from animal            to          human 
– E.g. Long non coding RNA from RNAseq data 
           Quantomics data in ENSEMBL 
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New Genomic Tools and Reducing Costs 
Provide More Options 

Phenotypes 
 3-10k SNPs 
(targeted for 
imputation) 

50k SNPs 

~750k SNPs 

Whole genome re-sequence 

e.g. Cattle 
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The Pace of Change is Accelerating 
and Costs Keep Falling  



Pace of change 
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Source: Wetterstrand KA. DNA Sequencing Costs: Data from the NHGRI Genome Sequencing Program 
(GSP) Available at: www.genome.gov/sequencingcosts.  Accessed 11 June 2013. 

 

• Production costs of an 
assembled, human-sized 
(~3000Mb) genome. 

2017:  < $100 

http://www.genome.gov/sequencingcosts


Beyond the project boundaries 

• Revision of strategies  
– genome sequencing , SNP calling and CNV mapping in 

cattle;  
– whole genome analysis in cattle;  
– validation steps.  
– Third parties and other collaborative projects  

• Collaboration and availability of information 
– (whether EC- or otherwise funded, completed or ongoing) (i.e 

“SABRE”, “1000 bull genome project”) 
• Leveraged the financial investment and extended 

scientific excellence beyond the project 
boundaries   
 



Beyond the original plan 

• Support by the EC in adopting a strategy 
which includes 
– cutting-edge science 

• Data production and data analysis; 

– to extend beyond the originally envisaged 
deliverables  

• Reduction in costs and collaboration with third parties 

 



  
• Third party collaboration 

– Aiming to minimise investment for research and 
industry figures through a win-win collaboration 

– Viking Genetics (DK); Braunvieh Schweiz (CH) 
– Data and samples from HyLine USA 
– Data from research institutions around the world 

(e.g. RNAseq Data + poultry data Iowa USA)  
• Data to 1000 bull genome project 
• Management of IP issues 
• Property of data and their usage in research / 

industrial application 
 

External Collaborations 



Data ownership - Research and Industry 

• In cattle phenotype and genomic data from 
several sources: 
– Research consortia 
– Industry 

• Collaborative data sharing 
– Avoidance of doubling efforts in data production 
– Obligation towards research consortia 
– Obligation towards industry  
– IP rights 



Pace of Change 

• In genomics data production 
– e.g. sequencing 

• In informatic tools 
– e.g. performance / storage capacity 

• Project as ambitious as to consider 
potentiality of deliverable according to the 
Pace of Change 



Outcomes and implications 

• Two general breakthroughs for breeders  
– Short to medium term: 

• an unbiased one step genomic evaluation procedure is 
available for breeders and industry. 

• Improved understanding of the genetics underlying 
health traits 

– Medium to long-term 
• bioinformatics annotation of the genomes, will help in 

improving efficiency of selection process 





Conclusions 

• Future projects will need, during the advance 
of the project, great flexibility 
– in the use of technologies, tools and resources 
– in the composition of its consortium and in 

interaction with industries.  
• Flexibility to rapidly adapt to “Pace of change” 

is crucial for having a world leading scientific 
community 
– By Project management 
– By project funders 
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