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PRO Ontology Curation Guidelines 

1-Two types of curation: 

There are two types of curation: one is the curation of the ontology itself, that is, the term name, synonyms and 

definition; the other is the annotation of such term based on the experimental knowledge.  

The former is represented in a file in obo format where the preliminary terms or prePRO terms have been 

automatically generated from the different database sources. PRO curation platform: OBO Edit 2.0 [Day-

Richter et al, 2007].  

The annotation of the PRO terms is distributed in a tab delimited file called PAF (see PAF file document). This 

file follows closely the format of the gene ontology association file, so the new annotation can be used for GOA 

activities. Since the annotation is to an instance of a given PRO term, we recommend using RACE_PRO for 

such activity. Alternatively, you can use a template PAF file.  

 

2-Ontology structure 

 

Root: Protein 

  is_a protein family level class (Category=family) 

   is_a protein subfamily level class (Category=family) 

    is_a gene product level class (Category=gene) 

     is_a isoform 1 (Category=sequence) 

      is_a isoform 1 unmodified form (Category=modification) 

is_a isoform 1 PTM X form (Category=modification) 

       is_a isoform 1 PTM X-1 (Category=modification) 

is_a isoform 1 PTM X-2 (Category=modification) 

     is_a isoform 2 (Category=sequence) 

     is_a sequence variant 1 (Category=sequence) 

 

ProEvo and ProForm terms are indicated in red and blue, respectively. The different hierarchical levels in the 

ontologies are organized into categories which are levels of distinctions that provide some indication of how 

PRO is organized. This also helps in retrieving the protein terms of interest. The category is specified in the 

comment section of the obo file and the format is comment:  Category=category. 

PRO is species neutral meaning that proteins from any species can be included, and that some of the terms 

apply to proteins in one species, some apply to those in another species, and some apply to several species at 

once. It does not mean that only proteins found universally to all species are included. 

3-Curation of the ontology 

3.1-ProEvo terms 

ProEvo encompasses the categories: family and gene.  

Category=family: Each PRO term at this level refers to protein products of a distinct gene family arising from a 

common ancestor. The leaf-most nodes at this level are usually families comprising paralogous sets of gene 

products (of a single or multiple organisms). For example, smad2 and smad3 both encode proteins that are 

TGFb receptor-regulated while smad1, smad5, and smad9 are all BMP receptor-regulated. Thus, ñTGF-beta 

receptor-regulated smad proteinò and ñBMP receptor-regulated smad proteinò are terms denoting distinct 

families. Note that this level collectively refers to any such grouping at any level of similarity. For example, the 

two families indicated above can merge into a ñreceptor-regulated smad proteinò class and further 
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merge (with the protein products of smad4, smad6, and smad7) into the ñsmad proteinò class (Fig1). No 

merging occurs beyond what can be done to account for the evolution of the entire, full length protein. That is, 

all proteins that can trace back to a common ancestor over the entire length of the protein are part of the same 

family. 

Category=gene: Each PRO term at this level refers to the protein products of a distinct gene. For example, 

ñsmad2ò and ñsmad3ò are two different genes, even though they are paralogs, and therefore have two different 

PRO entries at the gene level of distinction. The protein products of all alleles of what is recognized as smad2 in 

humans and what is recognized as smad2 in mouse thus fall under this single term. Thus, a single term at the 

gene-level distinction collects the protein products of a subset of orthologs for that gene (the subset that is 

so closely related that its members are considered the same gene). Gene-level distinction is the leaf-most node 

of the ProEvo part of PRO. 

 

 
 

Fig1- Snapshot of the ProEvo part of the ontology for smad proteins 

 

Category=family 

Curation of these terms is part of the Protein Information Resource (PIR) core activities, however, the name and 

definitions of the terms can always be improved by collaboration with experts. Here is a brief description on 

how these terms are curated. The ProEvo classes are built based on the homologous and homeomorphic 

concepts [Wu et al, 2004], proteins sharing full-length sequence similarity and same domain architecture. These 

terms are automatically generated from the databases PIRSF [Wu et al, 2004] and PANTHER [Mi et al, 2006] 

based on the membership to the family and subfamily level for PIRSF and the subfamily level for PANTHER. 

Whenever the mapping between the PIRSF level and the PANTHER level is 1 to 1, the terms need to be merged 

since they represent the same class. This would be the case for the case shown below:  

 

Fig .2- shows the results on the iterative BLAST Clust procedure on UniProtKB-Swiss-Prot proteins containing 

PF00520 (ion channel domain), showing the corresponding mapping to PIRSF and PANTHER. Note that the 

first cluster (1) shows a group for which there is no PIRSF subfamily level, but the PANTHER classification 

provides this level. In the second cluster (2), there is no current PANTHER classification for the group, then 

PIRSF subfamily level provides the granularity needed. The Pfam column gives information for the domain 

architecture of the proteins in the group. In this third cluster (3), the red box shows that a PIRSF subfamily and 

PANTHER subfamily map 1 to 1, therefore only one term should be created with cross-ref to the two. 
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Fig2- Iterative BLAST Clust procedure on UniProtKB-Swiss-Prot proteins containing PF00520 (ion channel 

domain), showing the corresponding mapping to PANTHER. 

 

The corresponding PRO term in the prePRO file is shown in Fig.3. The source attribution for the corresponding 

class is shown in the cross-reference section, and also synonyms are added (here are shown in the comment).  

2 

1 

3 
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Fig3- View of the pre-PRO file in OBO edit for the ontology of one type of voltage-gated potassium channels. 

  

At the ProEvo level, there are at least 2 situations that require term merging: 

1-The PIRSF and PANTHER homeomorphic levels coincide, that is both represent the same class (there is 1 to 

1 mapping) as described above. This is done at PIR.  

 

2-The homeomorphic level coincides with the gene product level, see below, terms PRO:100000707 and 

PRO:100000708 become a single term. Both representing the protein products of a given gene product. 

Therefore, in this case Category=gene. 

 

 
 

 
Fig4- Snapshot of the editor before and after merging the equivalent terms  

3.1.1-Term Names  

All PRO term names are lower case except for certain standard abbreviations such as DNA, ATP, GTP, etc. 

In the Pre-PRO file the names in ProEvo terms correspond to those of fully-curated PIRSF families (and 

PANTHER name as synonyms). Fully-curated PIRSFs have names that are based on naming guidelines that 

follow nomenclature suggested by nomenclature committees (like http://www.iuphar-db.org/index_ic.jsp in this 

case), literature, and UniProtKB (http://www.uniprot.org/docs/nameprot), among others. PIRSF names may 

contain a ñtypeò qualifier to distinguish among different families with the same name. Although this 

nomenclature is appropriate for PIRSF it is not for PRO ontology, so those names have to be resolved based on 

other knowledge. In the example shown above this particular family becomes the ñreferenceò voltage-gated 

Source 

Attribution 

Before merging 

After merging 

http://www.iuphar-db.org/index_ic.jsp
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potassium channel alpha subunit, whereas the other type have some additional qualifier. One of these cases is 

the ñvoltage-gated potassium channel, alpha subunit, Eag/Elk/Erg typesò. The hallmark for this group is the 

presence of a PAS domain at the N-terminus, therefore, this protein class could be named instead ñvoltage-gated 

potassium channel, alpha subunit, with PAS domainò. 

This has to be looked at on an individual basis, with consultation with literature and experts. 

Names are spelled out unless there is a widely spread acronym, like smad. All other names then are added as 

synonyms.  

In addition, sometimes new terms are created at the ProEvo level, when there is a community accepted literature 

description of a specific group (as long as it still represents an evolutionary-related class). As is the case for the 

shaker-related, the shal-related, shaw-related, or the modulatory subunits of the potassium channel alpha 

subunits (Fig5). 

 

Fig5. Extended view of the clusters in Fig2. The Subfamilies could be further grouped according to some 

common functional characteristic. 

3.1.2-Term Definitions 

As of June 1, 2009 we are introducing a new standard definition of new ProEvo terms corresponding to 

Category=family. These definitions are again an internal PIR activity, however feedback is always welcome. 

Category=family 

1. ProEvo family definitions will follow the formula: 

ñA(n) parent that is the translation product of some gene evolved from the last common ancestor of 

<species><gene1> and <species><gene2>.ò, where <species> can be the same or different. 

Example:  

      PRO:000001808  
C/C-C motif small inducible chemokine 

A protein that is a translation product of some gene that evolved from the last common ancestor of human 

CCL2 and human CCL25. 

 

 

These are 

known as 

shaker-related 

 

Modulatory 

subunit 

http://pir.georgetown.edu/cgi-bin/pro/entry_pro?id=PRO:000001808
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2. It is also permitted to refer to an outside authority, as in ñA protein that is a translation product of some gene 

evolved from the last common ancestor of subfamily V of the transient receptor potential cation channels 

(TRPs).ò The corresponding citation is required for this form. 

 

3. In the case of small families, the genes may be enumerated, as in ñAn LPAR1/S1PR1-like lysophospholipid 

receptor that is a translation product of the LPAR1, LPAR2, or LPAR3 gene.ò 

 

 

4. If the domain architecture has not been described (in a parent), a follow up sentence could describe it: ñThe 

canonical protein sequence has a core domain architecture consisting of é.ò.  Where sequence follows 

UniProt definition (http://www.uniprot.org/manual/conflict): 

 

ñWe usually define the canonical sequence as the most frequent protein sequence or the most conserved in 

orthologous species. For organisms whose genome has been fully sequenced, we generally define the canonical 

protein sequence as the one derived from the translation of the genomic sequence. All sequence conflicts are 

described with reference to this canonical sequence.ò 

Add Pfam domain names as they are originally in the Sanger database that is first letter capitalized and with or 

without domain in the name.  The Pfam ID will follow the name in parenthesis. If the word domain is not part 

of the Pfam domain then we will add it after the ID. If there are multiple copies of a domain, then add it in the 

form of ñ.. n copies of the éé(PFxxxx) domainò. 
 
Example: 

      PRO:000001808  
C/C-C motif small inducible chemokine 

A protein that is a translation product of some gene that evolved from the last common ancestor of human 

CCL2 and human CCL25. The canonical protein sequence has a core domain architecture consisting of a signal 

sequence followed by a single Small cytokines (intecrine/chemokine), interleukin-8 like (PF00048) domain. 

[PRO:WCB] 

 

PRO:000001355  
immunoglobulin gamma Fc receptor II/III/IV 

A protein that is a translation product of some gene evolved from the last common ancestor of human FCGR2B 

and human FCGR3A. The canonical protein sequence has a core domain architecture consisting of a signal 

sequence followed by an extracellular region containing two copies of the Immunoglobulin domain (PF00047), 

followed by a single-pass transmembrane region and a small intracellular domain. [PRO:WCB] 

 

5. Subfamily definitions and gene level definitions should not repeat domain information.  

 

6. Subsequent sentences can give other useful information: functional characteristics, motifs, evolution, 

including gene expansions and contractions. 

 

7. For subfamily level, usually follow the type  

ñA parent term that add differentiaò 

 

For the shaker-type: 

ñA voltage-gated potassium channel alpha subunit that is a member of the subfamily A of voltage-gated 

potassium channels. The N-terminus is rich in basic residues and this region is critical for the N-type 

inactivation. Shaker-related voltage-gated potassium channels (Kv1 channels) play an important role in 

modulating electrical excitability of axons.ò 

http://pir.georgetown.edu/cgi-bin/pro/entry_pro?id=PRO:000001808
http://pir.georgetown.edu/cgi-bin/pro/entry_pro?id=PRO:000001355
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Category=gene 

For the gene product level, the definition is as follow 

ñA <parent term>  that is a translation product of the <gene name>  gene.ò 

 

For KCNA5: 

ñA voltage-gated potassium channel alpha subunit that is a translation product of the KCNA5 gene.ò Additional 

information can be added. 

 

The gene name from UniProtKB/Swiss-Prot is used since the gene name field is curated, providing 

standardization at least within certain taxon groups (vertebrates, plants, fungi, prokaryotes). PRO uses this 

source for gene names. We created an arbitrary priority on the gene name selected for the definition 

mammalian>prokaryote>fungi>plant>others. This priority is mainly based on the availability of a consistent 

source of gene names. Whenever there is a human protein product, we use the gene name in UniProtKB (which 

comes from HGNC) as a reference for the gene, and if other names are known these are added as synonyms. If 

there is a eukaryotic representative, gene names should be in upper case. However, if there is a prokaryotic only 

class, then we adopt the Demerec nomenclature (e.g. hom in figure 7.).  

 

Example, for cytochrome c (http://pir.georgetown.edu/cgi-bin/ipcSF?id=PIRSF500152): 

 

 
Fig.6. Partial snapshot of members of the cytochrome C family (PIRSF500152) and the gene name of its 

members. 

 

In this case the gene name CYCS is used as primary in the definition (CYCS) and the alternative ones are added 

as synonyms (CYTC, CYC1, CYC). Note: synonyms of genes should be added in the protein term as Related 

synonyms, since they are not protein names. 

If the group that is being under annotation has no mammalian representative, like homoserine dehydrogenase: 

Acc/ID  Protein name Organism   Gene name                PIRSF 

http://pir.georgetown.edu/cgi-bin/ipcSF?id=PIRSF500152
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Fig.7. Partial snapshot of members of the homoserine dehydrogenase family (PIRSF000098), and the gene 

name of its members. This query has been performed in the PIR website 

 

In Fig7 the gene name ñhomò is used as primary and others as synonyms (e.g. thrA). Do not include 

OrderLocusNames or ORFNames (those are species specific). 

 

There is also the possibility that there are genes that are only present in a specific organism for which there is no 

sequenced genome, gene name, etc, like the latrotoxin (P23631), in this case the definition is of the type:: 

ñA protein that is a constituent neurotoxin of the black widow spider venom, and contains multiple ankyrin 

repeats (20-22).ò 

 

Each definition has a source that needs to be added in the DBXref (PMID, curator, Wikipedia, etc). In the case 

of the curator the format is PRO:XXX where XXX are the curators initials. 

 

3.1.3-Cross-Ref 

For Pro-Evo we provide the corresponding cross-reference to PIRSF and PANTHER. Use dataset and identifier 

as following 

Database: PIRSF   ID:PIRSFxxxxxx 

Database: PANTHER  ID:PTHRxxx 

 

3.2-ProForm terms: 

 

is_a gene product level class (Category=gene) 

     is_a isoform 1 (Category=sequence) 

      is_a isoform 1 unmodified form (Category=modification) 

is_a isoform 1 PTM X form (Category=modification) 

       is_a isoform 1 PTM X-1 (Category=modification) 

is_a isoform 1 PTM X-2 (Category=modification) 

     is_a isoform 2 (Category=sequence) 

     is_a sequence variant 1 (Category=sequence) 

http://www.uniprot.org/uniprot/P23631



