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Principles for Representing 

Knowledge In and About Text 



Peering into the futureé 

ÅAnnotation projects (and text mining) are 

going to represent more and more 

complex semantics. 

ÅUltimately, the goal would be to represent 

the complete semantics of a biomedical 

text 

ÅMeaning of a whole sentence is complex 

(!!)  

ÅHere, I propose some principles, and 

illustrate their applications (and some 

problems) 

 



Two initial principles 

ÅUse only Semantic Web standards: OWL, 

RDF, RDFS, SPARQL 

 

ÅUse only OBOs for classes and relations 

ðMinor cheating with other ontologies is OK, 

but no idiosyncratic/homebrew or ungrounded 

terms 

 

ÅEven this commitment turns out to be 

hard! 



Tagging & linking ontology 

terms is not enough to capture 

meaning  
ÅSo far, semantic annotation is NER tags to 

ontologies, and links between themé 



First problem: OWL 

ÅUnlike Predicate Calculus, OWL does not 

have quantified variables.   

ðOWL relationships among classes are 

quantified All-Some over their instances, i.e.,   

C1r C2 ḵ ҵc1ҽ C1 ,Ҹc2ҽC2 s.t., c1 r c2 

ÅThis is a huge pain. One cannot specify 

generically that the same instance of a 

class appears at two places in class 

representation  

ð E.g. that the enzyme input to a reaction is 

always the same as the enzyme output from 

it. 



A reasonable way to do  

class relations in OWL 

ÅDefine an anonymous subclass with an 

OWL values restrictions on a property. 

ÅC1 r C2 becomes 

 

 

ÅThese compose 

around the  

anonymous classes, which  

provide an approximation of  

variable binding  

 

C1 

? 

SubclassOf 

C2 
r : SomeValuesFrom 

C3 



Simple example 

ÅAn enzyme is a chemical entity that has 

catalytic activity 

 

 

 

 

 

ÅMeans that annotations may have to link 

to anonymous nodes (not from ontology) 

which in turn have relations to ontological 

terms 

ChEBI:Chemical_Enti

ty 

? 

SubclassOf 

GO:Catalytic_Activity 
Has_function : SomeValuesFrom 

òenzymeó 

 



Composed example 

ÅSignaling enzyme: The class of chemical 

entity that has function some catalytic 

activity and can participate in some 

signaling 

ChEBI:Chemical_Enti

ty 

? 

SubclassOf 

GO:Catalytic_Activity 
Has_function : SomeValuesFrom 

GO:Signaling 

? 

SubclassOf 

NB: From now on, dropping òSomeValuesFromó as shorthand 



A real textual example 
òImportantly the signaling enzymes encoded by PIK3CA and BRAF are , in 

part , regulated by direct binding to activated forms of the Ras proteins 

suggesting that dysregulation of this key step in signaling is critical for tumor 

formation.ó PMC3437993 

ChEBI:Chemical_Enti

ty 

? 

SubclassOf 

GO:Catalytic_Activity 

GO:Signaling 

? 

SubclassOf 

PR:phosphatidylinosito

l  

4,5-bisphosphate 3-

kinase  

catalytic subunit alpha 

òsignalingó 

òenzymesó 

òencoded by PIK3CAó 

NB: quoted strings are text elements that 

support the color matched representation. 



More fun 

ÅAdd property chains and ways of 

representing protein family members 

 

òImportantly the signaling enzymes encoded by PIK3CA and BRAF are , in 

part , regulated by direct binding to activated forms of the Ras proteins 

suggesting that dysregulation of this key step in signaling is critical for tumor 

formation.ó PMC3437993 

GO:Positive_Regulation_o

f_Molecular_Function 

? 

SubclassOf 

ChEBI:Protein 

? 

òactivate[d]ó 

PR:Ras_GTPase 

òRas Proteinsó 



òImportantly the signaling enzymes encoded by PIK3CA and BRAF are, in 

part, regulated by direct binding to activated forms of the Ras proteins 

suggesting that dysregulation of this key step in signaling is critical for tumor 

formation.ó PMC3437993 

GO:Positive_Regulatio

n_of_Molecular_Functi

on 

? 

SubclassOf 

ChEBI:Protei

n 

? 

PR:Ras_GTPase 
òbindingó 

ò-edó 

ChEBI:Chemical_Ent

ity 

? 

SubclssOf 

GO:Catalytic_Activity 

GO:Signaling 

? 

SubclassOf 

PR:phosphatidylinosit

ol  

4,5-bisphosphate 3-

kinase  

catalytic subunit alpha 

GO:Binding 

? 

SubclassOf 

SubclassOf 

òtoó 

òbyó 



òImportantly the signaling enzymes encoded by PIK3CA and BRAF are, in 

part, regulated by direct binding to activated forms of the Ras proteins 

suggesting that dysregulation of this key step in signaling is critical for tumor 

formation.ó PMC3437993 

GO:Positive_Regulatio

n_of_Molecular_Functi

on 

? 

SubclassOf 
ChEBI:Protein 

? 

PR:Ras_GTPase 

ChEBI:Chemical_Ent

ity 

? 

GO:Catalytic_Activity 

GO:Signaling 

? 

SubclassOf 

PR:phosphatidylinosit

ol  

4,5-bisphosphate 3-

kinase  

catalytic subunit alpha 

GO:Binding 

? 

SubclassOf 

GO:Biological_Regulatio

n 

? 

SubclassOf 

òregulated byó 



òImportantly the signaling enzymes encoded by PIK3CA and BRAF are, in 

part, regulated by direct binding to activated forms of the Ras proteins 

suggesting that dysregulation of this key step in signaling is critical for tumor 

formation.ó PMC3437993 

GO:Positive_Regulatio

n_of_Molecular_Functi

on 

? 

SubclassOf ChEBI:Protei

n 

? 

PR:Ras_GTPase 

ChEBI:Chemical_Ent

ity 
? 

GO:Catalytic_Activity 

GO:Signaling 

? 

SubclassOf 

PR:phosphatidylinosit

ol  

4,5-bisphosphate 3-

kinase  

catalytic subunit alpha 

GO:Binding 

SubclassOf 

SubclassOf 

GO:Biological_Regulation 

? 

SubclassOf 

òof this key  

step in signalingó 

? 

PATO:Abnormal Has_quality 

òdysregulationó 



òImportantly the signaling enzymes encoded by PIK3CA and BRAF are, in 

part, regulated by direct binding to activated forms of the Ras proteins 

suggesting that dysregulation of this key step in signaling is critical for tumor 

formation.ó PMC3437993 

GO:Positive_Regulatio

n_of_Molecular_Functi

on 

? 

SubclassOf ChEBI:Protein 

? 

PR:Ras_GTPase 

ChEBI:Chemical_Ent

ity 

? 

GO:Catalytic_Activity 

GO:Signaling 

? 

PR:phosphatidylinosit

ol  

4,5-bisphosphate 3-

kinase  

catalytic subunit alpha 

GO:Binding 

SubclassOf 

GO:Biological_Regulation 

? 

SubclassOf 

? 

PATO:Abnorm

al 

òformationó 
GO:Development

al _Process 

? 

SubclassOf 

PATO:neoplastic 

òtumoró 

òcritical foró 


