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Prioritising genes 

Annotating specific genes identified through 
GWAS or microarray 
 
Genome wide association studies 
Microarray 



Genome wide association studies 
 

•  Genome wide association studies 
– Small list of genes 
– Some previously not known to be 

involved in disease/trait 
– Researchers require a short 

summary of gene/protein, ideally 
with a link to the disease/trait 

– Full annotation too! 
 





GCKR 
BAZ1B 
MLXIPL 
SH2B3 
BMPR2 
BCL3/PVRL2 
SMARCA4 

•  Provide short gene summary 
•  Link with cardiovascular traits 

•  cholesterol/triglyceride/CRP 
•  Tissue/cell type expression 
•  Is SNP likely to be causative? 



Evelyn Camon, PSMA6 

•  SNP rs1048990  
•  5’ UTR of PSMA6  
•  Trait association  

– plasma CRP (C reactive protein) 
– plasma HDL (high density lipoprotein) 

 



Evelyn Camon, PSMA6 

•  SNP rs1048990  
•  5’ UTR of PSMA6  

– Transcription factor binding site 
• C/EBPalpha 

– Proteosome subunit alpha type 6  
•  Trait association  

– plasma CRP (C reactive protein) 
– plasma HDL (high density lipoprotein) 

 



PSMA6 - Trait association  

•  Traits 
– plasma CRP (C reactive protein) 
– plasma HDL (high density lipoprotein) 

•  Proteosome subunit 
– Activates NF-kappaB (transcription factor) 
– NF-kappaB regulates expression 

• C reactive protein (CRP) 
• Endothelial lipase (EL)  

– EL regulates HDL levels 



Future experiments 

•  Is SNP rs1048990 associated with 
PSMA6 expression? 



GWAS directing gene focus 

•  139 cardiovascular trait associated SNPs  
–  A genome-wide association study in Europeans and South 

Asians identifies five new loci for coronary artery disease. 
–  Genome-wide association identifies a susceptibility locus for 

coronary artery disease in the Chinese Han population. 
–  Large-scale association analysis identifies 13 new 

susceptibility loci for coronary artery disease. 
–  Biological, clinical and population relevance of 95 loci for blood 

lipids. 

•  BHF-Priority 
–  28 priority targets year 1 
–  50 on our 4000 CV associated gene list 
–  61 new targets 



Microarray directing gene focus 

•  Innate immunity 
•  Derek Gilroy, Melanie Staples, Evelyn Camon  

–  Resolving macrophage 
–  350 differentially expressed genes  

•  p<0.05; fold change>1.5 
–  37 differentially expressed genes  

•  p<0.01; fold change>2 

•  Fully annotated 37 genes in 3 months 
–  Improved interpretation of dataset 
–  Confirmed resolving macrophage hypothesis  



Improved microarray analysis 

Grey area not significant 
Enriched for  cell proliferation 

  cytokine production 
  response to chemical stimulus 
  leukocyte apoptosis 

Analysis by Rachael Huntley, GOA, using Ontologizer 



Improved PAHSS analysis 

Grey area not significant 
Systemic scleroderma-related pulmonary arterial hypertension (PAHSS) 
Enriched for  nitric oxide metabolic process 

  cytokine production 
  biological adhesion 

Analysis by Rachael Huntley, GOA, using Ontologizer 



Impact of process focused 
annotation 



Impact of process focused 
annotation 

Source Median  Inter quartile 
range 

BHF_UCL 
KRUK 
HGNC 
UniProt 
PINC 
Electronic  

8.0 
8.0 
7.0 
7.0 
6.0 
6.0 

6-10 
5-10 
5-9 
4-9 
4-8 
4-8 

P value for difference in distribution 
between 6 groups* 

P<0.0001 



Impact of process focused 
annotation 

Curators request more GO terms 
 
Curators annotate to more specific GO terms 
 
Curators have time to understand the biology of 
the field they are annotating 


