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Background: 
When multiple sets of data are collected in parallel about each patient (for instance gene expression, 
histopathological images and metabolite information), then the integration of these datasets is complex and 
challenging, even more so as the number of parameters is high and the number of subjects low.  This project 
will develop new methods and algorithms to implement data integration strategies for such data and apply 
them with our collaborators in the cardiovascular field.   
Study objective: 
In this project the PhD will develop integrative data analysis techniques to  
(1) Develop explainable machine learning which combines the advantages of multivariate data analysis 
(PCA/PLS variants) with enrichment methods (eg GSEA), to produce interpretable results when integrating 
multiple omics datasets from matched samples.  
(2) Develop new algorithms for the integration of data extracted from spatial spectral and histological images. 
(3) Apply the algorithms developed in (1 and 2) to find reproducible, reliable associations between datasets 
both public and locally generated from the field of cardiology. 
The student will work as part of an international, multidisciplinary team of bioinformaticians, computer 
scientists and biologists, at the departments of Advanced Computing Sciences and Pathology, having strong 
interactions with leading international research groups in systems medicine, data analysis, mass spectroscopy, 
and metabolomics. 
 

Requirements candidate: The project requires knowledge in mathematics, bioinformatics or computer science 
with a focus on data science and/or machine learning. Interest in medical applications. Good English and 
communication skills.  

Keywords: data mining; multivariate statistics; explainable machine learning; data fusion; data integration; 
bioinformatics. 
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