List of Ontologies/Proto-Ontologies impinging upon PRO

The following is not intended to be comprehensive or even ontologically correct.  It is intended solely to provide a framework for discussing ontology domains.  The terms under the “Entity” column are not meant to reflect the terminology used in any specific ontology.  Rather, they are terms typically used to discuss various aspects of a protein: name, properties, etc. This is to ensure that the discussion is not constrained by what already exists within the OBO Foundry.  In the Example column, the tilde (~) indicates that the underlined entity (which is part of the class indicated in the first column) uses the relation given on the same line within the “Possible Relations” column.  For example, cholesterol biosynthesis has_part squalene oxygenation.
	Entity
	Definition
	Found in
	Possible Relation(s)
	Example

	process
	Collection of molecular events with a defined beginning and end; a pathway.
	GO_BP
Reactome
	has_part step

occurs_in cell type

defective_in disease
	cholesterol biosynthesis

~squalene oxygenation

~hepatocyte

	step
	A single molecular event.
	GO_BP
Reactome

PSI-MI
	part_of biological process
has_participant small molecule

has_participant complex
has_participant protein

works_by mechanism

occurs_in cell type

defective_in disease
	F6P phosphorylation 

~glycolysis

~ATP

~PFK 1 complex

~hydrolysis

~all

	mechanism
	Chemical process/event that drives a molecular event.
	?
	
	hydrolysis

	small molecule
	An isotopically distinct atom, molecule, ion, etc., identifiable as a separately distinguishable entity.
	ChEBI
	participates_in step

part_of complex

interacts_with complex
interacts_with protein
	heme

~hemoglobin


	ADP

~PEP to pyruvate

~pyruvate kinase

	complex
	Any protein group composed of two or more subunits, which may or may not be identical.
	GO_CC

future: Protein Complex Ontology (PCO) to handle details and alternative compositions?
	participates_in step

has_part small molecule

has_part protein

has_function function

located_in location

occurs_in cell type

contributes_to process
	PFK 1 PL3 tetramer

~phosphorylation of F6P

~phosphofructokinase 1

~phosphorylation of F6P

~cytosol

~platelet

~glycolysis

	interaction
	Physical/genetic relationship between proteins or other entities.
	
	
	

	protein
	Amino acid polymer produced by translation from an mRNA template. (Note: this definition excludes peptides that are produced non-ribosomally)


	PRO
	part_of complex

participates_in step

interacts_with small molecule

has_function function

contributes_to function

located_in location

has_modification modification

contributes_to process

agent_of disease

has_part domain

has_part 2° structure

has_part 3° structure
	ORC1

~pre-replicative complex

~pre-replicative complex formation

~ATP

~regulation of initiation

~nucleus

~phosphoserine

~replication initiation

	function
	The potential of a gene product instance to perform actions, such as catalysis or binding, on the molecular level of granularity. (Note; the current GO definition precludes MF use for complexes)
	GO_MF
PSI-MI
	
	

	location
	Parts of cells (or extracellular environment) in which proteins can be located.
	GO_CC
	occurs_in cell type
	mitochondrion

~muscle cell

	cell type
	Cell source (organ) or functional type. 
	CL
	
	

	disease
	An abnormal phenotype.
	DO
	has_agent protein

has_agent defect in process?

has_agent defect in step?
	

	modification
	Covalent attachment of a small molecule to a protein amino acid.
	PSI-MOD
	has_part small molecule
	

	domain
	A (usually functional) contiguous section of a protein. (Note: constrains domain to something annotatable to 1° sequence).
	PRO
	part_of protein

has_part 2° structure
	MH1 domain

	2° structure 
	A short contiguous section of a protein. (Note: constrains this to something annotatable to 1° sequence. Also, by this definition, a beta sheet is excluded)
	SO
	
	beta strand

	3° structure
	A fold. (Note: usually not annotatable to 1° sequence)
	PRO
PDB?
	part_of domain
has_part 2° structure
	SMAD MH1 fold

~alpha helix

	RNA
	Ribonucleic acid polymer that either encodes a given protein, or interacts with a given protein.
	SO?
RNAO?
	has_part 2° structure

part_of complex

interacts_with protein

interacts_with small molecule
contributes_to process

has_function function

participates_in step

has_modification modification
	


The following figure has the relations collapsed into three color-coded types for ease of representation.  The arrows indicate directionality.  For example, a complex contains a protein.  Therefore, the arrow extends from the complex to the protein.
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