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Ontology	  development	  	  
barriers	  

 
  The underlying representation 
  The art of modeling 
  Community engagement 
  The tool support 



Templates	  approach	  

  Shield	  the	  underlying	  technology	  
  Collect	  repe..ve	  informa.on	  consistently	  
  Put	  constraints	  on	  the	  input	  data	  
  Abstrac.on	  from	  any	  complex	  modeling	  



Capturing	  the	  differen.a	  
All	  Eukarytoic	  Cells	  are	  either	  nucleated	  or	  anucleate,	  some	  cells	  are	  
mul.nucleate	  Knowledge	  

‘Eukarytoic	  Cells’	  has_nuclea*on	  some	  ‘Nuclea.on’	  
‘Nuclea.on’	  subClassOf	  {mononucleate	  ,	  binucleate	  ,	  polynucleate	  ,	  
anucleate}	  	  

Ontologically	  

‘Eukarytoic	  Cells’	  has_nuclea*on	  some	  ‘Nuclea.on’	  
‘Nuclea.on’	  subClassOf	  {mononucleate	  ,	  binucleate	  ,	  polynucleate	  ,	  
anucleate}	  	  

Differen.a	  

	  ‘Eukarytoic	  Cells’	   	   	   	   	   	  ‘Nuclea.on’	  
	  Mononculear	  phagocyte	   	   	   	  mononcuelate	  
	  Flight	  Muscle	  cell 	   	   	   	   	  mul.nucleate	  
	  Red	  Blood	  cell	   	   	   	   	   	  anucleate	  

Real	  Examples	  



Spreadsheets	  

•  A	  popular	  tool	  for	  data	  management	  
•  Good	  at	  collec.ng	  regular	  data	  
•  Users	  from	  many	  domains	  



Related	  work	  
•  Cell	  type	  ontology	  normalisa.on	  
•  OBI	  and	  Quick	  Term	  Templates	  
•  ICD-‐11	  



Typical	  Stages	  in	  Ontology	  
development	  

Requirements	  

Design	  

Construc.on	  

Deployment	  
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Populous	  support	  	  
these	  stages	  



Previous	  work	  

  RDF	  based	  tools	  
  Excel2RDF,	  Convert2RDF,	  RDF123	  

  Protégé	  4.0	  plugins	  
  Excel	  Importer,	  Matrix	  Plugin	  

  Protégé	  3.4	  
 Mapping	  Master	  (Protégé	  3)	  



Populous	  

  Generic	  tool	  for	  popula.ng	  ontology	  templates	  
  Spreadsheet	  style	  interface	  
  Supports	  valida.on	  at	  the	  point	  of	  data	  entry	  
  Expressive	  Pabern	  language	  for	  OWL	  Ontology	  
genera.on	  

hbp://www.e-‐lico.eu/populous	  	  



Built	  on	  top	  of	  RightField	  

•  Seman.c	  Annota.on	  by	  Stealth	  

hbp://www.sysmo-‐db.org/righdield	  	  



Export	  to	  Excel	  



Excel	  Valida.ons	  



Crea.ng	  Templates	  



Crea.ng	  Templates	  

Load	  from	  file	  or	  directly	  
from	  BioPortal	  



Crea.ng	  Templates	  

Ontology	  browser	  



Crea.ng	  Templates	  

1.	  Select	  column	  



Crea.ng	  Templates	  

1.	  Select	  column	   2.	  Select	  Class	  in	  Ontology	  



Crea.ng	  Templates	  

1.	  Select	  column	   2.	  Select	  Class	  in	  Ontology	  

3.	  Select	  allowed	  values	  



Crea.ng	  Templates	  



Edi.ng	  Templates	  

Tab	  comple.on	  

Syntax	  Highligh.ng	  

Mul.-‐value	  cells	  

Label	  rendering	  
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Ontology	  Pre-‐Processing	  Language	  
A cell type is equivalent to a cell type 
that is part of some anatomy!

Pabern	  



Ontology	  Pre-‐Processing	  Language	  

?cell:CLASS, !
?anatomyPart:CLASS, !
?anatomy:CLASS = !
! !(CL:0000000 part_of some ?anatomyPart)!

!
BEGIN!
ADD ?cell equivalentTo ?anatomy!
END;!

Variables	  

Create	  axioms	  

A cell type is equivalent to a cell type 
that is part of some anatomy!

Pabern	  

OPPL	  Script	  



Ontology	  Pre-‐Processing	  Language	  

?cell:CLASS, !
?anatomyPart:CLASS, !
?anatomy:CLASS = !
! !(CL:0000000 part_of some ?anatomyPart)!

!
BEGIN!
ADD ?cell equivalentTo ?anatomy!
END;!

A cell type is equivalent to a cell type 
that is part of some anatomy!

Pabern	  

OPPL	  Script	  

Variable	  mapper	   ?cell -> ‘Kidney Cell’[CL:0003523]!
?anatomyPart -> ‘Kidney’[FMA:629093]!



Resul.ng	  OWL	  axioms	  

Class: CL:0003523!
!
Annotation:!
rdfs:label ‘Kidney Cell’!
!
EquivalentTo:!
CL:0000000 and OBO_REL:part_of some FMA:629093 !

A ‘Kidney Cell’ is equivalent to a cell 
that is part of the ‘Kidney’!

Example	  

Generated	  OWL	  (Manchester	  Syntax)	  



OPPL	  Wizzard	  



Variable	  mapping	  
?cell:CLASS, !
?anatomyPart:CLASS, !
?partOfRestriction:CLASS = CL_0000000 and part_of some ?anatomyPart,!
?anatomyIntersection:CLASS = createIntersection(?
partOfRestriction.VALUES) !
BEGIN!
ADD ?cell equivalentTo ?anatomyIntersection!
END;!



Use	  case	  –	  Kidney	  and	  Urinary	  
Pathway	  Ontology	  (KUPO)	  



KUPO	  in	  Populous	  
Cell	  type	  Ontology	   Mouse	  anatomy	  Ontology	   Biological	  Process	  (GO)	  



KUPO	  in	  OWL	  



Limita.ons	  of	  approach	  

•  Assumes	  regular	  paberns	  
– Developing	  paberns	  is	  hard	  
– Not	  always	  sensible	  

•  Handling	  excep.ons	  to	  paberns	  
– Need	  special	  syntax,	  but	  how	  far	  do	  you	  go…	  

•  Regular	  data	  (en.ty-‐per-‐row	  assump.on)	  



Future	  plans	  

•  Mapping	  Master	  Support	  
•  Addi.onal	  syntax	  
•  Ontology	  Alignment	  
•  Template	  crea.on	  from	  Protégé	  OPPL	  
paberns	  plugin.	  	  

•  Building	  KUP	  knowledge	  base	  



Summary	  

•  Populous	  is	  for	  popula.ng	  templates	  
•  Focus	  on	  suppor.ng	  domain	  experts	  
•  Expressive	  pabern	  language	  for	  modeling	  
OWL	  

•  Abstract	  knowledge	  from	  the	  modeling	  
•  Engaging	  the	  experts	  by	  stealth!	  	  
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