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Description 
 

With unprecedented pace, the number of known inborn errors of metabolism (IEM) is 

expanding. It is a challenge to diagnose this diverse spectrum of diseases in a timely 

manner. Thus, there is an emerging need for a comprehensive test to acquire a complete 

view of metabolite status of an individual. To meet this need, metabolomics—the 

comprehensive  determination of thousands of small-molecule metabolites in a biofluid 

(blood, urine, cerebrospinal fluid, etc...)—is regarded as the way forward. Using 

metabolomics, all intermediates and final products of metabolic pathways in the body can 

potentially be measured.  

 

Within the Wilhelmina Children’s Hospital at UMC Utrecht, patient-derived material such 

as blood, urine and cerebrospinal fluid is analysed for biochemical aberrations to assess 

whether the patient suffers from an IEM. The metabolites measured depend on the clinical  
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presentation and subsequent differential diagnosis of the patient. Untargeted 

metabolomics using direct-infusion high-resolution mass spectrometry (DI-HRMS) is 

available for 800 patients for which clinical characterization is also available.  

 

Scope of the project is to investigate the presence of relationships between patient characteristics, 

clinical phenotypes and the metabolome.  

 

At the end of this project the student will have gain knowledge in clinical 

metabolomics, mass spectroscopy, analysis of large metabolomics data sets and inborn 

errors of metabolism. 

This thesis project is a collaboration between the Laboratory of Systems and 

Synthetic Biology (Dr. Cristina Furlan and Edoardo Saccenti) and the section Metabolic 

diagnostics at the Wilhelmina Children’s Hospital in Utrecht (Dr. Judith Jans).  
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