
Status of Work Package 2 



Work Package 2 Deliverables 

• Phase 2.1 - High Performance Computing (HPC) cluster hardware 

• Phase 2.2 – Data security and confidentiality 

• Phase 2.3 – Data standards and software 

• Phase 2.4 – Database development 

• Phase 2.5 – GWAS analysis and integration of phenotype and 

genotype data 



Status of Work Package 2 

• Phase 2.1 - High Performance Computing (HPC) cluster hardware 

 

 

• Phase 2.2 – Data security and confidentiality 

 

 

• Start of post doc delayed – will start January 4th 

 



The GenomeDK Cluster – Before Upgrade 



The GenomeDK Cluster 



The GenomeDK Cluster Home Page 

www.genome.au.dk 
 



GenomeDK System Info - Nodes 



GenomeDK System Info – Storage and Backup 



GenomeDK – Help Pages 



GenomeDK – Help Page Example 



Load on the GenomeDK Cluster 



Accumulated Costs 



FAUPE contribution to GenomeDK 

• 1.4 mill DKK investment in hardware as part of the FAUPE project  

• Hardware integrated with existing GenomeDK cluster hardware  

• Funding used for buying extra storage capacity and nodes to 

optimise the performance of GenomeDK 

• CID users will because of the large investment be prioritized users 

• Advantages: 

• Platform for high-performance computing in a secured system 

with backup 

• Easy sharing of large datastes between partners without data 

transfer 

• Platform for data visualization 

• Genome browers for genomes, transcriptoms and markers 

with password protected access will be established 



Orthologs vs Paralogs 

• Homolog: A gene related to a second gene by descent from a 

common ancestral DNA sequence. The term, homolog, may apply to 

the relationship between genes separated by the event of speciation 

(see ortholog) or to the relationship between genes separated by the 

event of duplication (see paralog). 

 

• Orthologs are genes in different species that evolved from a common 

ancestral gene by speciation. Normally, orthologs retain the same 

function in the course of evolution.  

 

• Paralogs are genes related by duplication within a genome. 

Orthologs retain the same function in the course of evolution, 

whereas paralogs evolve new functions, even if these are related to 

the original one. 



Identification of Ortholog  

Groups by OrthoMCL 

Protein sequences  

from 

organisms of interest 

All-against-all 

BLASTP 

Between Species: 

Reciprocal best similarity pairs 

Putative orthologs 

Within Species: 

Reciprocal better similarity pairs 

(Recent) paralogs 

Similarity cutoff: 

• P-value  

• % overlap 



Similarity Matrix 

Markov Clustering 

Ortholog groups 

with (recent) paralogs 

Cluster tightness: 

• Inflation values (I) 
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Markov Clustering (MCL) Algorithm 

 

Transition  

probability  

matrix 

Markov Matrix 

Matrix Inflation 

(entry powering) 

Matrix Expansion 

(matrix powering) 

Similarity Matrix 

Final matrix  

as clustering 

Terminate when 

no further change 





Potato will be included as the next species 



   

Seasonal Flowering Responses in  

Grasses and Arabidopsis 

*Fjellheim et al., 2014 (Front. Plant Sci., doi: 10.3389/fpls.2014.00431)  

(A) The prolonged cold of winter triggers lasting repression 
of FLOWERING LOCUS C (FLC) in Arabidopsis, via the 
PolycombRepressor Complex2(PRC2). 
 

(B) The long days of spring activate expression of 
FLOWERING LOCUS T, a process mediated by the 
circadian oscillator via CONSTANS (CO). FT activates 
expression of genes such as a APETALA1 that trigger 
floral development. High-temperatures can also activate 
expression of FT to accelerate flowering.  
 

(C) Winter cold activates expression of VERNALIZATION1 
(VRN1) in cereals and related grasses. VRN1 promotes 
inflorescence initiation at the shoot.  
 

(D) VRN1 remains active after winter and down-regulates 
VRN2, which would otherwise repress the long-day 
flowering response in leaves. As day length increases 
after winter, expression of FT-like1 is activated by the 
circadian oscillator,via PHOTOPERIOD1. The long-day 
flowering response activates expression of genes at the  
shoot apex that promote the development of floral 
organs.  



   

VRN2 Orthologous Groups 

VRN2 Group16799 Group11720 

 F. pratensis 1 1 

 L. perenne 1 1 

 L. multiflorum 0 0 

 L. m. westerwoldicum 0 0 

 L. temulentum 0 0 

Decreasing degree of perenniallity, 
percistency, and cold tolerance 



   

PPD-H1 Orthologous Groups 

Ppd-H1 Pseudo-response 
regulator 

Group2472 Group11735 Group37150 

 F. pratensis 4 1 0 

 L. perenne 1 1 0 

 L. multiflorum 2 2 0 

 L. m. westerwoldicum 2 2 1 

 L. temulentum 2 0 1 



Working with Gene Orthologs Allows to:  

 

• Transfer of information from one species to another 

• Create a genome-wide link at the gene level across species 

• Candidate genes, or markers, for a trait can be transferred across 

species 

• QTL 

 

• Prediction across-species for genomic selection; i.e. RadiMax 

 

• Identification of genes unique in a species (rapidly evolving genes) 

• Disease resistance genes 

• Unique genes for a trait of interest in one species; i.e. 

endophytes in grasses 

• Plant organs; i.e. potato tubers 


