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Biomedical ontologies 
•provide a shared understanding of a domain for communicating biological 
information 
•are interpretable by humans and by computers 
•overcome the semantic heterogeneity commonly encountered in 
biomedical databases 
 

OncoCL  
Goal: the creation of an ontology framework for the integration of diverse 
molecular biology (e.g. genetic alterations, cell surface markers) and clinical (e.g. 
histopathology) data related to cancer cell types and cancer progression 

OncoCL is constructed according to sound ontological principles 
•embed in BFO 
•use relations from RO 
•reuse community ontologies 



Cancer cell type is defined by its ‘mesophenotype’ 
•cellular phenotype: potency, state of differentiation, ploidy, proliferative 
capacity, morphology, function 
•molecular phenotype: genetic alteration 
•tissue and anatomical location 

 
 Cancer progression is defined 
by a change in cancer cell 
mesophenotype  

•grounded in genetic alteration 
•functionally characterized as the 
Hanahan-Weinberg “Hallmarks of 
Cancer” 

 



Model: A CanonicalCell undergoes oncogenic change in a 
CancerRelatedGene acquiring a CancerHallmark to become a 
CancerCell. A CancerCell (e.g. a cancer initiating cell) can acquire 
additional CancerHallmarks progressively acquiring more abnormal 
mesophenotype characteristics until it become a fully metastatic 
cancer cell. 



A CanonicalCell is a normal cell and has a mesophenotype of 
canonical (normal) characteristics 

We reuse other 
biomedical ontologies 
as much as possible: 
CL (normal cell types), 
SO (sequence 
ontology), PATO 
(quality ontology), 
CPO/GO (molecular 
function/biological 
process), BRENDA 
(tissue ontology), 
UBERON (anatomy 
ontology), Pathway 
ontologies 



A CancerCell has a mesophenotype of noncanonical 
(abnormal) characteristics 

•genetic alteration from 
canonical cell type 
•change in cellular 
morphology 
•abnormal function 
such as evasion of 
apoptosis 
•abnormal location 
(metastasis) 
 



http://www.hopkinscoloncancercenter.org 

First use case: colorectal cancer progression 
As a model for integration of genetic data with histopathology data we 

adapt the classic ‘Vogelgram’ which correlates the genetic changes of 
colorectal cancer progression with morphological change from 
normal mature epithelium to metastatic disease. 



Implementation in Protégé-OWL allows browsing of the class 
hierarchy and the examination of immunostained images where 
appropriate to facilitate annotation 
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