Relations between PRO terms and those of other ontologies

The connections made from PRO to other ontologies are given below.  For each, a description of the need and the current relation used is provided.
PRO terms.  PRO terms are meant to represent types of entities (entities = independent continuants/single molecules). These entities possess certain qualities/properties/attributes (dependent continuants) that are described by several other ontologies.  PRO describes the following major types of entities:
Ancestor. Proteins that exist today evolved from some progenitor whose properties can be inferred from those of its descendants.
Sequence form. The protein directly produced from translation of a specific mRNA.  There are two types of sequence forms: genetic variants and splice variants. These two types are not mutually exclusive (that is, there can be a splice variant of a genetic variant).
Genetic variant. The protein directly produced from translation of a specific mRNA where that mRNA is itself produced from transcription of a specific gene sequence with zero or more mutations.

Splice variant. The protein directly produced from translation of a specific mRNA where that mRNA is itself produced from zero or more splice events from the precursor RNA of a specific gene sequence (genetic variant).
Modified form. The protein produced after some change to the chemical structure of an initial sequence form.  There are two types of modifications: cleavage and post-translational (PTM). These two types are not mutually exclusive (that is, there can be a PTM of a cleavage variant).

Note: For brevity, the term “post-translational modification” (PTM) refers only to covalent attachment of a small molecule to a protein (such as phosphorylation of a residue) and not to cleavage of an intact protein (even though the latter also occurs post-translationally).

Cleavage variant. The protein derived from a cleavage event of any sequence form, whereby two peptides are formed from a single precursor. Though not technically derived from a cleavage process, this set also includes proteins shortened by partial end degradation.
PTM variant. The protein derived from a chemical modification event of any sequence form, whereby one or more amino acids are covalently attached to a small molecule/chemical group.
Note that all ProForm types (sequence and modified) and subtypes can be combined.

In addition to the connections that can be made from PRO terms to other ontologies, it is possible for other ontologies to make enhanced connections to PRO terms.  For example, the participants of a reaction could be precisely indicated by has_reactant and has_product (in RO_proposed there is already has_input_participant and has_output_participant).
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	GO component

Need: To represent the cellular location of a protein.

Note: Uncertainty: Does GO_CC represent terms for independent continuants, dependent continuants, or both? How do complexes fit in?
	Current: The fact that a connection must be inferred leads us to soften this relationship to has_ancestral_property
lacks_ancestral_property
Proposed: 
	Current: located_in is used for cellular compartments and part_of for complexes.

Proposed:  

	GO function 

Need: To represent the function of a protein.
	
	Current: has_function, lacks_function
Proposed: increase? decrease?

	GO process
Need: To represent the process a protein is involved in.
	
	Current: participates_in
Proposed: contributes_to?

	DO

Need: To represent the disease/phenotype caused by a particular protein.
	-no connection-
	Current: agent_of
Proposed:
	Current: agent_of
Proposed:
	-no connection-
	-no connection-

	SO

Need: To represent the underlying genetic change that causes the production of a particular protein form (mutation_affecting_translational_product).

Need (future?): To represent the types of sequence features of a particular entity (polypeptide_region).
	-no connection-
	Current: has_agent

has_part (future)
Proposed:  
	-no connection-
	-no connection-
	-no connection-

	PSI-MOD

Need: To represent the PTMs within a particular protein, preferably noting the exact residue.
	-no connection-
	-no connection-
	-no connection-
	-no connection-
	Current: has_modification

lacks_modification
Proposed:


