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Modern high-throughput biotechnology

2

Experimental data (OMICS)

ProteomicsTranscriptomicsGenomics

DNA RNA Protein Phenotype



Current challenge: Failures to detect reproducible markers
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Current challenge: Failures to detect reproducible markers

4

Number of 
detections

Number of samples

Nearly 5000 detections
Method

No detections



More reliable markers: reproducibility optimization
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”For unfiltered data sets, many methods struggled to 
correctly control the type I error, and the best
performance was obtained by ROTS...”

Soneson & Robinson (Nature Methods, 2018)



More reliable markers: pathways and networks
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More reliable markers: longitudinal data

Diagnosis
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Dynamic disease risk prediction: new modelling strategies
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Dynamic disease risk prediction
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DIPP – Type 1 Diabetes Prediction and Prevention project
A unique resource of prospective samples collected since 1994

>200,000 infants screened

Early prediction of type 1 diabetes



Practical utilization
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Data mining and machine learning

Risk calculator Personalized treatment

Improved clinical trials



Data explosion
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National Human Genome Research Institute, https://www.genome.gov/



Data explosion
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Before After



Bioinformatics and machine learning
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Number of publications in Pubmed
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Transforming data to knowledge: precision medicine
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Current challenges in translation to clinical practice

• Prediction performance

• Interpretation

• Rigorous validation

• Ethical and legal issues
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”Within a few years the average doctor will likely have
available to him a computer programmed for medicine for 
providing him with a great store of knowledge...”

Gibson (Canadian Family Physician, 1971)



Multidisciplinary research
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Multidisciplinary research: mathematician in medicine
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Web: http://elolab.utu.fi
Twitter: https://twitter.com/comp_biomed/
Facebook: https://www.facebook.com/CompBiomed1/

Thank you
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