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U-BIOPRED

Severe asthma
• Adult (617)

–  Severe asthmatics (non smokers): 308
–  Severe asthmatics (smokers): 110
–  Moderate asthmatics: 98
–  Healthy controls: 101

• Peadiatric (260)
–  Pre-school severe asthmatics: 78
–  Pre-school mild/moderate asthmatics: 51
–  School-aged severe asthmatics: 85
–  School-aged mild/moderate asthmatics: 46



U-BIOPRED: Technology & Samples
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What is a “fingerprint”?

Combination of: 

• Group definition (a priori or new one)

• Predictors – Biomarkers for 1 type of data
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What is a “handprint”?

Combination of: 

• Multiple fingerprints

OR

• Group definition (a priori or new one)

• Integrated multi-omics predictors-biomarkers
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“Fingerprint” and “handprint” generation workflow
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An additional 
step of 
completion 
and/or 
comparisons 
yields 
fingerprints
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“Fingerprint” generation: blood transcriptomics

Biased:
Group definiton: Cases vs Control
Biomarkers: Linear Model for MicroArray data (LIMMA) 

Analysis
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Group Definition: 
Severe Asthma vs Healthy

LIMMA analysis to find 
differentially expressed 
genes (DEGs): 

- |log(Fold Change)|>1
- Bonferroni corrected    
       p-values < 0.05 Nominal 

p-value

FDR corrected

Bonferroni 
corrected
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“Fingerprint” generation: blood trancriptomics

Semi-biased:
Feature Selection: Non stringent (according to a priori group 

definition)
Group Definition: Clustering of patients according to their 

gene profile
Feature grouping: Correlation Analysis 
Biomarker: Disregulated pathway
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“Fingerprint” generation: blood trancriptomics

Correlation Analysis:
WGCNA: Weighted Gene Correlation Network Analysis



“Fingerprint” generation: blood trancriptomics

WGCNA



Module  #Genes Category Subcategory Expected Observed FDR

Pink 53 KEGG B-Cell receptor signaling pathway 0.1942 7 4.02E-9

GO Immune response 1.5081 9 0.00261

KEGG Asthma 0.0803 2 0.01640

KEGG Hematopoïetic cell lineage 0.2279 2 0.02976

GO Signal transducer activity 2.8597 9 0.03464

GO Plasma membrane 6.1922 14 0.03464

“Fingerprint” generation: blood trancriptomics

Pathway Analysis: Genetrail



“Handprint” generation
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Completely unbiased:
Integrate different omics
Subset of patients having all omics platform data
Cluster according to unfiltered cleaned omics data
Find Predictors 
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“Handprint” generation

Similarity Network Fusion (SNF)
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“Handprint” generation

Peripheral Blood TranscriptomicsPeripheral Blood TranscriptomicsPeripheral Blood TranscriptomicsPeripheral Blood Transcriptomics Serum ProteomicSerum Proteomic

Each platform alone (Severe asthmatics and 
Healthy controls)
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“Handprint” generation

Similarity Network Fusion (Severe Asthmatics and 
healthy controls)

Peripheral Blood Transcriptomics 
and Serum Proteomics
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Conclusion

Flexible Workflow to generate “fingerprints” and “handprints”

From biased to completely unbiased analysis

Need in any case validation of results



Thank you,
Questions ?
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