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MOTIVATION: ASSESS CRITICAL STEPS IN GENE ENRICHMENT ANALYSIS
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1. Pearson limitations.
2. Threshold is arbitrary.



WORKFLOW: TOWARDS FUNCTION PREDICTION
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DATA

Expression data for Oryza sativa Japonica:

Number of genes: 23374
Number of samples: 2678
Data source: NCBI GEO
Expression value range: 0.009 – 280954

For the classification models:
5-fold cross-validation
50 repetitions for each model
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ALTERNATIVE CORRELATION METRICS

Selected correlation metrics:
Pearson’s Correlation Coeficient (PCC)
Biweight Midcorrelation (BICOR)
Distance Correlation (DCORR)
Maximal Information Coefficient (MIC)
Total Information Coefficient (TIC)
Randomized Information Coefficient (RIC) 
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PROPOSED THRESHOLD COMPUTATION, BASED ON THE TOPOLOGY
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Four classification models taking advantage of the hierarchical organization of annotations:

Evaluation metric for comparison: Area under the average precision-recall curve

PERFORMANCE ASSESSMENT: GENE FUNCTION PREDICTION
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Local Classifier per Node (lcn)
Local Classifier per Parent Node (lcpn)

Local Classifier per Level (lcl)
Global (multi-label) Classifier 



PERFORMANCE RESULTS (1): COMPARISON OF CORRELATION METRICS
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PERFORMANCE RESULTS (2): COMPARISON OF CLASSIFICATION MODELS
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CONCLUSIONS
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Global multi-label classification model 
performs better with respect to AU-PRC

GO hierarchies with less than 25 terms have 
a better performance with RIC GCN

Similarly, hierarchies with more than 180 
terms get better results with BICOR GCN

Future work: Explore different threshold 
approaches and characterize network 
growth as a function of the cut-off value
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