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Abstract 

Biobanks comprising both biomaterials and 
associated healthcare data are critical to enable 
translational and precision medicine. A 
significant challenge for biobanks and large-
population studies lies in determining exactly 
which phenotypic data should be collected that 
would be maximally informative within the 
logistic, technological and economic constraints. 

Computational models, representing the low- 
level molecular and biophysical mechanisms, are 
instrumental in understanding the causative links 
to higher-level phenotypes. It has also been 
suggested these models, especially multi-scale 
and multi-physics integrated types, can also 
inform which phenotypic data should be captured 
by biobanks [5,8]. Model parameters are likely to 
correspond to observable phenotypic features or 
to endotypes [4] which are mechanistic sub-

classifications of diseases. 

This requires standard representation of both 
computational models and healthcare data and 
the establishment of semantic linkages between 
them [1]. Semantic annotation is a method to tag 
data and model elements with computable 
definitions of biomedical concepts using 
ontologies. Once annotations are in place the 
vast library of bioinformatics databases and tools 
can seamlessly be linked, providing relevant 
biomedical concepts from clinical knowledge 
bases and ontologies. This is likely to facilitate 
the determination of future candidate phenotypic 
data elements. 

We propose here a set of eight steps as an 
approach to leverage this technology, linking 
computational models, expressed in the 
modelling protocol CellML [3] and annotated with 
appropriate semantics [2], to the health-
information standard OpenEHR [1], and to 
SNOMED-CT. The approach is illustrated with 

two real-world multi-scale modelling examples 
[6,7] from human cardiovascular research. 
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