

    
      
          
            
  
PathMe

The goal of this package is to facilitate the evaluation of pathway knowledge across three of the major pathway databases by harmozing and consolidating different formats.

PathMe does that by converting KEGG, Reactome, and WikiPathways to Biological Expression Language (BEL).
Once the three databases are harmonized into BEL, we can evaluate the consensus and gaps in pathway knowledge.
For that, PathMe is complemented with a web application (PathMe Viewer [https://github.com/ComPath/PathMe-Viewer])
that enables the exploration of all the pathways from these three resources. PathMe is the follow-up of the ComPath web
application which is aimed at exploring, analyzing, and curating pathway knowledge in a more simplistic, gene-centric
view.


Installation


	pathme can be installed with the following commmands:




python3 -m pip install git+https://github.com/ComPath/PathMe.git@master






	or in editable mode with:




git clone https://github.com/ComPath/PathMe.git





cd pathme





python3 -m pip install -e .








How to use


	Download content




PathMe first requires to download the raw files from the original pathway databases.

python3 -m pathme download






	Generate BEL Graphs




python3 -m pathme populate





Alternatively, you can do any of these two steps for a particular database by the following command:

python3 -m pathme database_name action





Example:

python3 -m pathme kegg download
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Command Line Interface

PathMe commands.


pathme

PathMe

pathme [OPTIONS] COMMAND [ARGS]...





Commands


	
export

	Export commands.






	
main

	Manage KEGG.






	
main

	Manage WikiPathways.






	
main

	Manage Reactome.











          

      

      

    

  

    
      
          
            
  
KEGG

This module contains the methods to convert a KEGG RDF network into a BELGraph.


	
pathme.kegg.convert_to_bel.kegg_to_bel(path, hgnc_manager, chebi_manager, flatten=False)

	Convert KGML file to a BELGraph.


	Parameters

	
	path (str [https://docs.python.org/3/library/stdtypes.html#str]) – path to KGML file


	hgnc_manager (bio2bel_hgnc.Manager) – HGNC manager


	chebi_manager (bio2bel_chebi.Manager) – ChEBI manager


	flatten (bool [https://docs.python.org/3/library/functions.html#bool]) – flat nodes






	Return type

	BELGraph










	
pathme.kegg.convert_to_bel.kegg_to_pickles(resource_files, resource_folder, hgnc_manager, chebi_manager, flatten=None, export_folder=None)

	Export WikiPathways to Pickles.


	Parameters

	
	resource_files (iter[str [https://docs.python.org/3/library/stdtypes.html#str]]) – iterator with file names


	resource_folder (str [https://docs.python.org/3/library/stdtypes.html#str]) – path folder


	export_folder (Optional[str [https://docs.python.org/3/library/stdtypes.html#str]]) – export folder












This module contains functions to parse KGML files.


	
pathme.kegg.kegg_xml_parser.log = <Logger pathme.kegg.kegg_xml_parser (WARNING)>

	Import XML






	
pathme.kegg.kegg_xml_parser.import_xml_etree(filename)

	Return XML tree from KGML file.


	Parameters

	filename (str [https://docs.python.org/3/library/stdtypes.html#str]) – path to KGML file



	Returns

	XML Tree



	Return type

	xml.etree.ElementTree.ElementTree [https://docs.python.org/3/library/xml.etree.elementtree.html#xml.etree.ElementTree.ElementTree]










	
pathme.kegg.kegg_xml_parser.get_entity_nodes(tree, hgnc_manager, chebi_manager)

	Find entry elements (KEGG pathway nodes) in XML.


	Parameters

	
	tree (xml.etree.ElementTree.ElementTree [https://docs.python.org/3/library/xml.etree.elementtree.html#xml.etree.ElementTree.ElementTree]) – XML tree


	hgnc_manager (bio2bel_hgnc.Manager) – HGNC Manager


	chebi_manager (bio2bel_chebi.Manager) – ChEBI Manager






	Returns

	genes with corresponding metadata (entry_id: [kegg_id, HGNC, UniProt])



	Returns

	compounds with corresponding metadata (entry_id: [compound_name, ChEBI])



	Returns

	biological processes with corresponding metadata  (entry_id: [kegg_id, map_name])



	Returns

	orthologs with corresponding metadata (entry_id: [kegg_id, kegg_type])



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict][str [https://docs.python.org/3/library/stdtypes.html#str],str [https://docs.python.org/3/library/stdtypes.html#str]]










	
pathme.kegg.kegg_xml_parser.get_complex_components(tree, genes_dict, flattened=False)

	Get complex components to either construct complex or flatten relationships.


	Parameters

	
	tree (xml.etree.ElementTree.ElementTree [https://docs.python.org/3/library/xml.etree.elementtree.html#xml.etree.ElementTree.ElementTree]) – XML tree


	genes_dict (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – dictionary of all genes in pathway


	flattened (bool [https://docs.python.org/3/library/functions.html#bool]) – True to flatten all complex participants






	Returns

	dictionary of complex IDs and component IDs (complex_id: [component_ids])



	Returns

	flattened dictionary of complex IDs and component metadata (complex_ids: [metadata_dict])



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict][str [https://docs.python.org/3/library/stdtypes.html#str],list [https://docs.python.org/3/library/stdtypes.html#list]]










	
pathme.kegg.kegg_xml_parser.get_xml_types(tree)

	Find entity and interaction types in KEGG XML.


	Parameters

	tree (xml.etree.ElementTree.ElementTree [https://docs.python.org/3/library/xml.etree.elementtree.html#xml.etree.ElementTree.ElementTree]) – XML tree



	Returns

	count of all entity, relation and reaction types present in XML



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict][str [https://docs.python.org/3/library/stdtypes.html#str],int [https://docs.python.org/3/library/functions.html#int]]










	
pathme.kegg.kegg_xml_parser.get_all_relationships(tree)

	Find all relationships between 2 entities.


	Parameters

	tree (xml.etree.ElementTree.ElementTree [https://docs.python.org/3/library/xml.etree.elementtree.html#xml.etree.ElementTree.ElementTree]) – XML tree



	Returns

	relationships list [(relation_entry1, relation_entry2, relation_subtype)]



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list][tuple [https://docs.python.org/3/library/stdtypes.html#tuple]]










	
pathme.kegg.kegg_xml_parser.get_all_reactions(tree, compounds_dict)

	Get substrates and products with ChEBI or PubChem IDs participating in reactions.


	Parameters

	
	tree (xml.etree.ElementTree.ElementTree [https://docs.python.org/3/library/xml.etree.elementtree.html#xml.etree.ElementTree.ElementTree]) – XML tree


	compounds_dict (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – dictionary of KEGG compound information






	Returns

	dictionary with substrate ids (reaction_id: [substrate_ids])



	Returns

	dictionary with product ids (reaction_id: [product_ids])



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict][str [https://docs.python.org/3/library/stdtypes.html#str],list [https://docs.python.org/3/library/stdtypes.html#list]]










	
pathme.kegg.kegg_xml_parser.get_reaction_pathway_edges(xml_tree, substrates_dict, products_dict)

	Get reaction edges.


	Parameters

	
	xml_tree (xml.etree.ElementTree.ElementTree [https://docs.python.org/3/library/xml.etree.elementtree.html#xml.etree.ElementTree.ElementTree]) – xml tree


	substrates_dict (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – dictionary with substrate info


	products_dict (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – dictionary with product info






	Returns

	dictionary of reaction elements (reaction_id: [(substrate_id, product_id, reaction_type)])



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict][str [https://docs.python.org/3/library/stdtypes.html#str],list [https://docs.python.org/3/library/stdtypes.html#list]]









This module has utilities method for parsing and handling KEGG KGML files.


	
pathme.kegg.utils.get_kegg_pathway_ids(connection=None)

	Return a list of all pathway identifiers stored in the KEGG database.


	Parameters

	connection (Optional[str [https://docs.python.org/3/library/stdtypes.html#str]]) – connection to the database



	Returns

	list of all kegg_pathway_ids



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]










	
pathme.kegg.utils.download_kgml_files(kegg_pathway_ids)

	Download KEGG KGML files by querying the KEGG API.


	Parameters

	kegg_pathway_ids (list [https://docs.python.org/3/library/stdtypes.html#list]) – list of kegg ids










	
pathme.kegg.utils.get_kegg_statistics(path, hgnc_manager, chebi_manager, flatten=None)

	Parse a folder and get KEGG statistics.


	Parameters

	
	graph – path


	hgnc_manager (bio2bel_hgnc.Manager) – HGNC manager


	chebi_manager (bio2bel_chebi.Manager) – ChEBI manager


	path (str [https://docs.python.org/3/library/stdtypes.html#str]) – path to folder containing XML files






	Returns

	KEGG KGML file and BEL graph statistics



	Return type

	pandas.DataFrame













          

      

      

    

  

    
      
          
            
  
Reactome

This module contains the methods to convert a Reactome RDF network into a BELGraph.


	
pathme.reactome.convert_to_bel.convert_to_bel(nodes: Dict[str, Dict], interactions: List[Tuple[str, str, Dict]], pathway_info: Dict, hgnc_manager: bio2bel_hgnc.manager.Manager, chebi_manager: bio2bel_chebi.manager.Manager) → pybel.struct.graph.BELGraph

	Convert RDF graph dictionary into BEL graph.





This module contains the methods that run SPARQL queries to convert the Reactome Pathways to BEL.


	
pathme.reactome.rdf_sparql.log = <Logger pathme.reactome.rdf_sparql (WARNING)>

	SPARQL string queries






	
pathme.reactome.rdf_sparql.PREFIXES = {'biopax3': Namespace('http://www.biopax.org/release/biopax-level3.owl#'), 'dbpedia': Namespace('http://dbpedia.org/property/'), 'dbpedia2': Namespace('http://dbpedia.org/'), 'dc': Namespace('http://purl.org/dc/elements/1.1/'), 'dcterms': Namespace('http://purl.org/dc/terms/'), 'foaf': Namespace('http://xmlns.com/foaf/0.1/'), 'owl': Namespace('http://www.w3.org/2002/07/owl#'), 'rdf': rdf.namespace.ClosedNamespace('http://www.w3.org/1999/02/22-rdf-syntax-ns#'), 'rdfs': rdf.namespace.ClosedNamespace('http://www.w3.org/2000/01/rdf-schema#'), 'skos': Namespace('http://www.w3.org/2004/02/skos/core#'), 'xsd': Namespace('http://www.w3.org/2001/XMLSchema#')}

	SPARQL prefixes.






	
pathme.reactome.rdf_sparql.GET_ALL_TYPES = '\nSELECT DISTINCT (STRAFTER(STR(?rdf_type), str(biopax3:)) AS ?entry_type)\nWHERE {\n    ?uri_id rdf:type ?rdf_type .\n}\n'

	SPARQL query string to get all the  primary types of entries (Pathway, BiochemicalReaction) in a pathway network.






	
pathme.reactome.rdf_sparql.GET_ALL_PATHWAYS = '\nSELECT DISTINCT ?uri_id ?name\nWHERE {\n    ?uri_id rdf:type biopax3:Pathway .\n    ?uri_id biopax3:displayName ?name .\n}\n'

	SPARQL query string to get pathway URIs and names in the RDF file.






	
pathme.reactome.rdf_sparql.GET_ALL_PATHWAY_COMPONENTS = '\nSELECT DISTINCT ?uri_id ?name ?comment (STRAFTER(STR(?uri_type), str(biopax3:)) AS ?component_type)\nWHERE {\n    ?pathway biopax3:pathwayComponent ?uri_id .\n    ?uri_id rdf:type ?uri_type .\n    optional {?uri_id biopax3:displayName ?name .}\n    optional {?uri_id biopax3:comment ?comment .}\n}\n'

	SPARQL query string to get all components of a pathway (predicate biopax3:pathwayComponent).






	
pathme.reactome.rdf_sparql.GET_INTERACTION_PARTICIPANTS_AND_TYPE = "\nSELECT DISTINCT\n    (STRAFTER(STR(?component), '#') AS ?identifier)\n    ?reactant\n    ?product\n    (STR(?control_type) AS ?interaction_type)\nWHERE {\n    ?component biopax3:left ?reactant .\n    ?component biopax3:right ?product .\n    optional {?control biopax3:controlled ?component .}\n    optional {?control biopax3:controlType ?control_type }\n}\n"

	SPARQL query string to get all participants in an interaction and its controlType (ACTIVATION or INHIBITION).






	
pathme.reactome.rdf_sparql.GET_ENTITY_METADATA = "\nSELECT DISTINCT\n    (STRAFTER (STR(?uri_type), str(biopax3:)) AS ?entity_type)\n    (STRAFTER(STR(?entity), '#') AS ?identifier)\n    (STR(?entity) AS ?uri_id)\n    (STRAFTER(STR(?entity), '#') AS ?reactome_id)\n    (STR(?entity) AS ?uri_reactome_id)\n    (STR(?entity_reference) AS ?uri_id)\n    ?name\n    ?cell_locat\n    ?display_name\n    ?complex_components\n    ?comment\nWHERE {\n    ?entity rdf:type ?uri_type .\n    optional {?entity biopax3:comment ?comment .}\n    optional {?entity biopax3:entityReference ?entity_reference .}\n    optional {?entity biopax3:name ?name .}\n    optional {?entity biopax3:displayName ?display_name .}\n    optional {?entity biopax3:cellularLocation ?cell_locat .}\n    optional {?entity biopax3:organism ?organism .}\n    optional {?entity biopax3:component ?complex_components .}\n}\n"

	Queries managers






	
pathme.reactome.rdf_sparql.get_reactome_statistics(resource_file, hgnc_manager, chebi_manager)

	Get types statistics for Reactome.


	Parameters

	
	resource_file (str [https://docs.python.org/3/library/stdtypes.html#str]) – RDF file


	hgnc_manager (bio2bel_hgnc.Manager) – Hgnc Manager













	
pathme.reactome.rdf_sparql.reactome_pathway_to_bel(pathway_uri, rdf_graph, hgnc_manager, chebi_manager)

	Convert a Reactome pathway to BEL.


	Parameters

	
	filepath (str [https://docs.python.org/3/library/stdtypes.html#str]) – path to the file


	hgnc_manager (bio2bel_hgnc.Manager) – Bio2BEL HGNC Manager






	Return type

	pybel.BELGraph [https://pybel.readthedocs.io/en/latest/reference/struct/datamodel.html#pybel.BELGraph]










	
pathme.reactome.rdf_sparql.reactome_to_bel(resource_file, hgnc_manager, chebi_manager, export_folder='/home/docs/.pathme/reactome/bel')

	Create Reactome BEL graphs.


	Parameters

	
	resource_file (str [https://docs.python.org/3/library/stdtypes.html#str]) – rdf reactome file (there is only one)


	hgnc_manager (bio2bel_hgnc.Manager) – uniprot id to hgnc symbol dictionary






	Returns

	









This module has utilities method for parsing, handling WikiPathways RDF and data.


	
pathme.reactome.utils.log = <Logger pathme.reactome.utils (WARNING)>

	Download utilities






	
pathme.reactome.utils.get_hgnc_node_info(gene: pyhgnc.manager.models.HGNC) → Tuple[str, str, str]

	Return HGNC identifier, symbol and namespace from HGNC entry.


	Parameters

	gene (bio2bel_hgnc.manager.models.HGNC) – 










	
pathme.reactome.utils.get_valid_node_parameters(node, hgnc_manager: bio2bel_hgnc.manager.Manager, chebi_manager: bio2bel_chebi.manager.Manager) → Tuple[str, str, str]

	Get valid node parameters.






	
pathme.reactome.utils.process_multiple_proteins(hgnc_entries: List) → List

	Create multiple nodes when UniProt identifer refers to multiple HGNC symbols.


	Parameters

	hgnc_entries – Results from query



	Returns

	List of Protein BEL nodes










	
pathme.reactome.utils.untar_file(file_path: str, export_folder: str) → None

	Unzip file into a destination folder.


	Parameters

	
	file_path – name of the file


	export_folder – name of the file
















          

      

      

    

  

    
      
          
            
  
WikiPathways

This module contains the methods to convert a WikiPathways RDF network into a BELGraph.


	
pathme.wikipathways.convert_to_bel.convert_to_bel(nodes: Dict[str, Dict], complexes: Dict[str, Dict], interactions: Dict[str, Dict], pathway_info, hgnc_manager: bio2bel_hgnc.manager.Manager) → pybel.struct.graph.BELGraph

	Convert  RDF graph info to BEL.





This module contains the methods that run SPARQL queries to create the WikiPathways Graphs.


	
pathme.wikipathways.rdf_sparql.PREFIXES = {'chebi': Namespace('http://identifiers.org/chebi/'), 'chemspider': Namespace('http://identifiers.org/chemspider/'), 'dc': Namespace('http://purl.org/dc/elements/1.1/'), 'dcterms': Namespace('http://purl.org/dc/terms/'), 'ensembl': Namespace('http://identifiers.org/ensembl/'), 'hgnc': Namespace('http://identifiers.org/hgnc.symbol/'), 'hmdb': Namespace('http://identifiers.org/hmdb/'), 'ncbigene': Namespace('http://identifiers.org/ncbigene/'), 'pubchem': Namespace('http://rdf.ncbi.nlm.nih.gov/pubchem/compound/'), 'rdf': rdf.namespace.ClosedNamespace('http://www.w3.org/1999/02/22-rdf-syntax-ns#'), 'rdfs': rdf.namespace.ClosedNamespace('http://www.w3.org/2000/01/rdf-schema#'), 'uniprot': Namespace('http://identifiers.org/uniprot/'), 'wikidata': Namespace('http://www.wikidata.org/entity/'), 'wp': Namespace('http://vocabularies.wikipathways.org/wp#')}

	SPARQL prefixes.






	
pathme.wikipathways.rdf_sparql.GET_ENTRIES_SUBTYPES_SPARQL = '\nSELECT DISTINCT ?uri_id ?uri_type\nWHERE {{\n   ?pathway a wp:Pathway .\n   ?uri_id dcterms:isPartOf ?pathway .\n   ?uri_id a wp:{rdf_type} .\n   ?uri_id rdf:type ?uri_type .\n}}\n'

	SPARQL query to get all the subtypes for a specific primary {type} (DataNode or Interaction) in a pathway network.






	
pathme.wikipathways.rdf_sparql.GET_ALL_DATA_NODES_SPARQL = '\nSELECT DISTINCT\n    ?uri_id\n    ?name\n    (STRAFTER(STR(?uri_type), str(wp:)) AS ?node_types)\n    (?uri_id AS ?identifier)\n    (?dc_identifier AS ?identifier)\n    (STRAFTER(STR(?ncbigene_uri), str(ncbigene:)) AS ?identifier)\n    (STRAFTER(STR(?chebi_uri), str(chebi:)) AS ?identifier)\n    (STRAFTER(STR(?hgnc_uri), str(hgnc:)) AS ?bdb_hgncsymbol)\n    (STRAFTER(STR(?ensembl_uri), str(ensembl:)) AS ?bdb_ensembl)\n    (STRAFTER(STR(?ncbigene_uri), str(ncbigene:)) AS ?bdb_ncbigene)\n    (STRAFTER(STR(?uniprot_uri), str(uniprot:)) AS ?bdb_uniprot)\n    (STRAFTER(STR(?chebi_uri), str(chebi:)) AS ?bdb_chebi)\n    (STRAFTER(STR(?chemspider_uri), str(chemspider:)) AS ?bdb_chemspider)\n    (STRAFTER(STR(?pubchem_uri), str(pubchem:)) AS ?bdb_pubchem)\n    (STRAFTER(STR(?wikidata_uri), str(wikidata:)) AS ?bdb_wikidata)\n    (STRAFTER(STR(?hmdb_uri), str(hmdb:)) AS ?bdb_hmdb)\nWHERE {\n   ?pathway a wp:Pathway .\n   ?uri_id dcterms:isPartOf ?pathway .\n\n   ?uri_id a wp:DataNode .\n   ?uri_id rdf:type ?uri_type .\n\n   optional {?uri_id dcterms:identifier ?dc_identifier .}\n   optional {?uri_id wp:bdbHgncSymbol ?hgnc_uri .}\n   optional {?uri_id wp:bdbEnsembl ?ensembl_uri .}\n   optional {?uri_id wp:bdbEntrezGene ?ncbigene_uri .}\n   optional {?uri_id wp:bdbUniprot ?uniprot_uri .}\n   optional {?uri_id wp:bdbChEBI ?chebi_uri .}\n   optional {?uri_id wp:bdbChemspider ?chemspider_uri .}\n   optional {?uri_id wp:bdbPubChem ?pubchem_uri .}\n   optional {?uri_id wp:bdbWikidata ?wikidata_uri .}\n   optional {?uri_id wp:bdbHmdb ?hmdba_uri .}\n\n   ?uri_id rdfs:label ?name .\n}\n'

	SPARQL query to get all data nodes in a pathway network with some arguments.






	
pathme.wikipathways.rdf_sparql.GET_ALL_COMPLEXES_SPARQL = '\nSELECT DISTINCT\n    ?uri_id\n    (STRAFTER(STR(?uri_type), str(wp:)) AS ?node_types)\n    (?participants_entry AS ?participants)\n    (?participants_id AS ?participants)\n    ?name\n    (STRAFTER(STR(?ncbigene_participants), str(ncbigene:)) AS ?participants)\nWHERE {\n   ?pathway a wp:Pathway .\n   ?uri_id dcterms:isPartOf ?pathway .\n   ?uri_id a wp:Complex .\n   ?uri_id rdf:type ?uri_type .\n   ?uri_id wp:participants ?participants_entry .\n   optional {?participants_entry dcterms:identifier ?participants_id .}\n   optional {?participants_entry wp:bdbEntrezGene ?ncbigene_participants .}\n}\n'

	SPARQL query to get all data nodes in a pathway network with some arguments.






	
pathme.wikipathways.rdf_sparql.GET_ALL_DIRECTED_INTERACTIONS_SPARQL = '\nSELECT DISTINCT\n    (?source_entry AS ?source)\n    (?dc_source AS ?source)\n    (?target_entry AS ?target)\n    (?dc_target AS ?target)\n    ?uri_id\n    (STRAFTER(STR(?uri_id), "/Interaction/") AS ?identifier)\n    (STRAFTER(STR(?uri_type), str(wp:)) AS ?interaction_types)\n    (STRAFTER(STR(?ncbigene_source), str(ncbigene:)) AS ?source )\n    (STRAFTER(STR(?ncbigene_target), str(ncbigene:)) AS ?target )\nWHERE {\n   ?pathway a wp:Pathway .\n   ?uri_id dcterms:isPartOf ?pathway .\n   ?uri_id a wp:DirectedInteraction .\n   ?uri_id rdf:type ?uri_type .\n   ?uri_id wp:source ?source_entry .\n   ?uri_id wp:target ?target_entry .\n   optional {?source_entry dcterms:identifier ?dc_source .}\n   optional {?target_entry dcterms:identifier ?dc_target .}\n   optional {?source_entry wp:bdbEntrezGene ?ncbigene_source .}\n   optional {?target_entry wp:bdbEntrezGene ?ncbigene_target .}\n}\n'

	SPARQL query to get all directed interactions in a pathway network with source and target.






	
pathme.wikipathways.rdf_sparql.GET_PATHWAY_INFO_SPARQL = '\nSELECT DISTINCT ?title ?identifier ?description ?pathway_id\nWHERE {\n    ?pathway_id a wp:Pathway .\n    ?pathway_id dc:title ?title .\n    ?pathway_id dcterms:description ?description .\n    ?pathway_id dcterms:identifier ?identifier .\n}\n'

	Queries managers






	
pathme.wikipathways.rdf_sparql.get_wp_statistics(resource_files, resource_folder, hgnc_manager) → Tuple[Dict[str, Dict[str, int]], Dict[str, Dict[str, Dict[str, int]]]]

	Load WikiPathways RDF to BELGraph.


	Parameters

	
	resource_files (iter[str [https://docs.python.org/3/library/stdtypes.html#str]]) – RDF file path


	resource_folder (str [https://docs.python.org/3/library/stdtypes.html#str]) – RDF file path













	
pathme.wikipathways.rdf_sparql.rdf_wikipathways_to_bel(rdf_graph: rdflib.graph.Graph, hgnc_manager) → pybel.struct.graph.BELGraph

	Convert RDF graph to BELGraph.


	Parameters

	
	rdf_graph – RDF graph


	bio2bel_hgnc.Manager – HGNC manager













	
pathme.wikipathways.rdf_sparql.wikipathways_to_bel(file_path: str, hgnc_manager)

	Convert WikiPathways RDF file to BEL.


	Parameters

	
	file_path (str [https://docs.python.org/3/library/stdtypes.html#str]) – path to the file


	bio2bel_hgnc.Manager – HGNC manager






	Return type

	pybel.BELGraph [https://pybel.readthedocs.io/en/latest/reference/struct/datamodel.html#pybel.BELGraph]










	
pathme.wikipathways.rdf_sparql.wikipathways_to_pickles(resource_files: Iterable[str], resource_folder: str, hgnc_manager: bio2bel_hgnc.manager.Manager, export_folder: str) → None

	Export WikiPathways to Pickles.


	Parameters

	
	resource_files – iterator with file names


	resource_folder – path folder


	hgnc_manager – HGNC manager


	export_folder – export folder












This module has utilities method for parsing, handling WikiPathways RDF and data.


	
pathme.wikipathways.utils.evaluate_wikipathways_metadata(metadata: Union[str, Set[str]]) → str

	Evaluate metadata in wikipathways and return the string representation.






	
pathme.wikipathways.utils.get_valid_gene_identifier(node_ids_dict, hgnc_manager: bio2bel_hgnc.manager.Manager, pathway_id) → Tuple[str, str, str]

	Return protein/gene identifier for a given RDF node.


	Parameters

	
	node_ids_dict (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – node dictionary


	hgnc_manager – hgnc manager






	Returns

	namespace, name, identifier










	
pathme.wikipathways.utils.check_multiple(element, element_name, pathway_id)

	Check whether element is iterable.


	Parameters

	
	element – variable to check


	element_name – name to print






	Returns

	










	
pathme.wikipathways.utils.merge_two_dicts(dict1, dict2)

	Merge two dictionaries.


	Parameters

	
	dict1 (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – 


	dict2 (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – 






	Returns

	merged_dict



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]










	
pathme.wikipathways.utils.convert_to_nx(nodes: Dict[str, Dict], interactions: List[Tuple[str, str, Dict]], pathway_info: Dict) → networkx.classes.multidigraph.MultiDiGraph

	Generate a NetworkX Graph from a network data structure (dict with nodes and edges).


	Parameters

	
	nodes – Node id as keys and Node attributes as values


	interactions – list of interactions


	pathway_info – pathway info dictionary













	
pathme.wikipathways.utils.debug_pathway_info(bel_graph: pybel.struct.graph.BELGraph, pathway_path, **kwargs)

	Debug information about the pathway graph representation.


	Parameters

	
	bel_graph (pybel.BELGraph [https://pybel.readthedocs.io/en/latest/reference/struct/datamodel.html#pybel.BELGraph]) – bel graph


	pathway_path (str [https://docs.python.org/3/library/stdtypes.html#str]) – path of the pathway













	
pathme.wikipathways.utils.debug_global_statistics(global_statistics)

	Debug pathway statistics.


	Parameters

	global_statistics (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – pathway statistics










	
pathme.wikipathways.utils.get_file_name_from_url(url: str) → str

	Get the last part of an URL.






	
pathme.wikipathways.utils.unzip_file(file_path: str, export_folder: str)

	Unzip file into a destination folder.


	Parameters

	
	file_path – name of the file


	export_folder – name of the file













	
pathme.wikipathways.utils.filter_wikipathways_files(file_names: Iterable[str]) → List[str]

	Filter files that have not ‘ttl’ extension or not start with ‘WP’.






	
pathme.wikipathways.utils.iterate_wikipathways_paths(directory: str, connection: Optional[str] = None, only_canonical: bool = True) → List[str]

	Get WikiPathways RDF files in folder.


	Parameters

	
	directory – folder path


	connection – database connection


	only_canonical – only identifiers present in WP bio2bel db













Custom parser

This module contains the custom parser for RDF.


	
pathme.wikipathways.json_rdf_parser.parse_id_uri(uri)

	Get the components of a given uri (with identifier at the last position).


	Parameters

	uri (str [https://docs.python.org/3/library/stdtypes.html#str]) – URI



	Returns

	prefix (ex: http://rdf.wikipathways.org/…)



	Returns

	prefix_namespaces: if there are many namespaces, until the penultimate (ex: …/Pathway/WP22_r97775/…)



	Returns

	namespace: if there are many namespaces, the last (ex: …/Interaction/)



	Returns

	identifier (ex: …/c562c/)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple][str [https://docs.python.org/3/library/stdtypes.html#str],str [https://docs.python.org/3/library/stdtypes.html#str],str [https://docs.python.org/3/library/stdtypes.html#str],str [https://docs.python.org/3/library/stdtypes.html#str]]










	
pathme.wikipathways.json_rdf_parser.parse_namespace_uri(uri)

	Get the prefix and namespace of a given URI (without identifier, only with a namspace at last position).


	Parameters

	uri (str [https://docs.python.org/3/library/stdtypes.html#str]) – URI



	Returns

	prefix (ex: http://purl.org/dc/terms/…)



	Returns

	namespace (ex: …/isPartOf)



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple][str [https://docs.python.org/3/library/stdtypes.html#str],str [https://docs.python.org/3/library/stdtypes.html#str]]










	
pathme.wikipathways.json_rdf_parser.match_entry_type(types)

	Get the type identifier from the type attributes of an entry.


	Parameters

	types (set [https://docs.python.org/3/library/stdtypes.html#set]) – set with wp vocabularies as string.



	Returns

	entry_type: type identifier, also used as first key to the main graph (ex: ‘nodes’ -> graph[entry_type][node_id])



	Return type

	Optional[str [https://docs.python.org/3/library/stdtypes.html#str]]










	
pathme.wikipathways.json_rdf_parser.match_attribute_label(attribute_namespace)

	Assign differently an attribute label depending on the namespace of the attribute label (attribute key).


	Parameters

	attribute_namespace (str [https://docs.python.org/3/library/stdtypes.html#str]) – the namespace of the attribute specification



	Returns

	attribute_label: label to identify the attribute



	Return type

	Optional[str [https://docs.python.org/3/library/stdtypes.html#str]]










	
pathme.wikipathways.json_rdf_parser.match_entry(entry)

	For a given entry, get the identifier of the entry and also the entry_type.


	Parameters

	entry (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – 



	Returns

	entry_id: for nodes would be the ncbi id and edges the interaction wp id



	Returns

	entry_type:  type identifier, also used as first key to the main graph (ex: ‘nodes’ -> graph[entry_type][node_id])



	Return type

	Optional[tuple [https://docs.python.org/3/library/stdtypes.html#tuple][str [https://docs.python.org/3/library/stdtypes.html#str],str [https://docs.python.org/3/library/stdtypes.html#str]]]










	
pathme.wikipathways.json_rdf_parser.match_attribute(uri)

	For a given attribute @id URI, get the label to be assigned to the attribute.


	Parameters

	uri (str [https://docs.python.org/3/library/stdtypes.html#str]) – attribute_label as URI



	Returns

	attribute_label: label to be assigned to the attribute



	Return type

	Optional[str [https://docs.python.org/3/library/stdtypes.html#str]]










	
pathme.wikipathways.json_rdf_parser.get_entry_attribute_value(entry_label, node_id, attribute_label, graph)

	For a given node (if entry type is nodes), entry_type and attribute, get the associated value in the graph object.


	Parameters

	
	node_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – ncbi id


	attribute_label (str [https://docs.python.org/3/library/stdtypes.html#str]) – ex: ‘source’, ‘title’, ‘description’…


	entry_label (str [https://docs.python.org/3/library/stdtypes.html#str]) – ex: ‘nodes’, ‘title’, ‘description’…


	graph (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – 






	Returns

	attribute_value: associated value in the graph object



	Return type

	Optional[str [https://docs.python.org/3/library/stdtypes.html#str]]










	
pathme.wikipathways.json_rdf_parser.set_entry_attribute(entry_type, node_id, attribute_label, value, graph)

	For a given node (if the entry type is ‘nodes’), entry_type and attribute, set the associated value in the graph object.


	Parameters

	
	node_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – ncbi id


	attribute_label (str [https://docs.python.org/3/library/stdtypes.html#str]) – attribute label


	entry_label (str [https://docs.python.org/3/library/stdtypes.html#str]) – entry label


	value (str [https://docs.python.org/3/library/stdtypes.html#str]) – value


	graph (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – graph object













	
pathme.wikipathways.json_rdf_parser.set_interaction(entry, graph)

	For a given interaction entry sets the source and target (and the interaction id) into the pathway graph.


	Parameters

	
	entry (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – entry whose type has been previous identified as ‘interactions’


	graph (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – pathway network graph object













	
pathme.wikipathways.json_rdf_parser.get_entry_type(types)

	For a set of uris that indicate the entry’s type, get the type identifier (call match_entry_type).


	Parameters

	types (set [https://docs.python.org/3/library/stdtypes.html#set]) – set of uris (from the entry’s @type attribute) that indicate the entry’s type



	Returns

	entry_type: type identifier, also used as first key to the main graph (ex: ‘nodes’ -> graph[entry_type][node_id])



	Return type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
pathme.wikipathways.json_rdf_parser.parse_attribute_values(entry_label, entry_id, attribute_values, attribute_label, graph)

	For each value in attribute_values, taking into account the attribute_label type (if it is specified value_namespace thus would be the value namespace), adds a new entry to the graph (calling set_entry_attribute methode) beeing the last level of parsing. The value is added as a set if there are multiple values for the same attribute_labe or as a sigle value.


	Parameters

	
	entry_label (str [https://docs.python.org/3/library/stdtypes.html#str]) – entry label


	entry_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – entry identifier


	attribute_values (list [https://docs.python.org/3/library/stdtypes.html#list][dict [https://docs.python.org/3/library/stdtypes.html#dict]]) – values


	attribute_label (str [https://docs.python.org/3/library/stdtypes.html#str]) – label


	graph (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – graph object













	
pathme.wikipathways.json_rdf_parser.parse_attributes(entry, entry_type, entry_id, graph)

	For each attribute in attributes, if is labbeled as a uri (not in {‘@id’, ‘@value’, ‘@type’}) gets the attribute_type (calling the correspondent function) and calls the next statement (parse_attribute_values).


	Parameters

	
	attributes (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – attributes of the entity


	entry_type (str [https://docs.python.org/3/library/stdtypes.html#str]) – entity type


	entry_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – entry identifier


	graph (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – graph object













	
pathme.wikipathways.json_rdf_parser.generate_empty_pathway_graph()

	Test set entry attribute.






	
pathme.wikipathways.json_rdf_parser.parse_entries(entries)

	Create the graph object which will be finally returned full, with the values of the statements parser calls (entry -> attributes -> values). First the type of the entry and the id is obtined with match_entry, and according the type retrived is haddled the entry in a particular manner. If the entry is ‘interactions’ type, only will be called the methode set_interaction, but if not in depth parser if the different levels will be called (parse_attributes and parse_attribute_values).


	Parameters

	entries (list [https://docs.python.org/3/library/stdtypes.html#list][dict [https://docs.python.org/3/library/stdtypes.html#dict]]) – 



	Return type

	networkx.MultiDiGraph










	
pathme.wikipathways.json_rdf_parser.convert_json(graph: rdflib.graph.Graph)

	Convert from rdflib importated graph object to python data structure (list of dicts of each entry).


	Parameters

	graph (rdflib.graph) – graph object



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list][dict [https://docs.python.org/3/library/stdtypes.html#dict]]










	
pathme.wikipathways.json_rdf_parser.parse_pathway(pathway_path)

	After importing the indicated pathway from text file resources into a graph rdflib object(import_pathway), calls the diferent data types transformations (convert_json function) and the first statement of the parser that will return a graph data structure (parse_entries function). This retrieved graph will be converted to a networX graph (convert_to_nx function).


	Parameters

	pathway_path (str [https://docs.python.org/3/library/stdtypes.html#str]) – pathway identifier



	Return type

	networkx.MultiDiGraph















          

      

      

    

  

    
      
          
            
  
Constants

Constants for PathMe.

This module contains all the string constants used in PathMe.


	
pathme.constants.get_data_dir() → str

	Ensure the appropriate PathMe data directory exists for the given module, then returns the file path.






	
pathme.constants.KEGG = 'kegg'

	KEGG






	
pathme.constants.REACTOME = 'reactome'

	Reactome






	
pathme.constants.WIKIPATHWAYS = 'wikipathways'

	WikiPathways






	
pathme.constants.ensure_pathme_folders()

	Ensure data folders are created.






	
pathme.constants.INTERPRO = 'interpro'

	InterPro






	
pathme.constants.PFAM = 'pfam'

	Pfam






	
pathme.constants.BRENDA = 'brenda'

	BRENDA






	
pathme.constants.CHEMBL = 'chembl'

	ChEMBL






	
pathme.constants.MIRBASE = 'mirbase'

	miRBase






	
pathme.constants.HGNC = 'HGNC'

	HGNC






	
pathme.constants.HGNC_SYMBOL = 'HGNC symbol'

	HGNC Symbol






	
pathme.constants.ENSEMBL = 'ENSEMBL'

	ENSEMBL






	
pathme.constants.EXPASY = 'EXPASY'

	EXPASY






	
pathme.constants.ENTREZ = 'ENTREZ'

	ENTREZ






	
pathme.constants.UNIPROT = 'UniProt'

	UniProt






	
pathme.constants.CHEBI = 'ChEBI'

	ChEBI






	
pathme.constants.CHEBI_NAME = 'ChEBI name'

	ChEBI chemical name






	
pathme.constants.PUBCHEM = 'PubChem'

	PubChem






	
pathme.constants.WIKIPEDIA = 'WIKIPEDIA'

	Wikipedia






	
pathme.constants.KEGG_ID = 'kegg_id'

	KEGG entity identifier






	
pathme.constants.KEGG_NAME = 'kegg_name'

	KEGG entity name






	
pathme.constants.KEGG_TYPE = 'kegg_type'

	KEGG entity type






	
pathme.constants.KEGG_MODIFICATIONS = {'glycosylation': 'Glyco', 'methylation': 'Me', 'phosphorylation': 'Ph', 'ubiquitination': 'Ub'}

	Protein modification types present in KEGG






	
pathme.constants.KEGG_CITATION = '10592173'

	KEGG reference Kanehisa, M., & Goto, S. (2000). KEGG: kyoto encyclopedia of genes and genomes. Nucleic acids research, 28(1), 27-30.






	
pathme.constants.REACTOME_CITATION = '29145629'

	Reactome reference Fabregat, A., et al. (2018). The reactome pathway knowledgebase. Nucleic acids research, 46(D1), D649-D655.






	
pathme.constants.KEGG_KGML_URL = 'http://rest.kegg.jp/get/{}/kgml'

	REST API to KEGG






	
pathme.constants.RDF_REACTOME = 'ftp://ftp.ebi.ac.uk/pub/databases/RDF/reactome/r67/reactome-biopax.tar.bz2'

	Reactome RDF






	
pathme.constants.RDF_WIKIPATHWAYS = 'http://data.wikipathways.org/20200310/rdf/wikipathways-20200310-rdf-wp.zip'

	WikiPathways RDF






	
pathme.constants.KEGG_STATS_COLUMN_NAMES = {'Abundance': 'BEL Compounds', 'BiologicalProcess': 'BEL Biological Processes', 'Complex': 'BEL Complexes', 'Composite': 'BEL Composites', 'Protein': 'BEL Proteins', 'RNA': 'BEL RNA Entities', 'Reaction': 'BEL Reactions', 'activation': 'XML Activation Relations', 'association': 'BEL Association Relations', 'binding/association': 'XML Binding/Association Relations', 'brite': 'XML Brite Hierarchy', 'compound': 'XML Compound Relations', 'compound entity': 'XML Compounds', 'decreases': 'BEL Decrease Relations', 'dephosphorylation': 'XML Dephosphorylation Relations', 'dissociation': 'XML Dissociation Relations', 'edges': 'BEL Edges', 'entities': 'XML Entities', 'expression': 'XML Expression Relations', 'gene': 'XML Genes', 'glycosylation': 'XML Glycosylation Relations', 'group': 'XML Complexes', 'hasComponent': 'BEL Component Edges', 'hasProduct': 'BEL Products Edges', 'hasReactant': 'BEL Reactants Edges', 'hasVariant': 'BEL Variant Edges', 'hidden compound': 'XML Hidden Compound Relations', 'increases': 'BEL Increase Relations', 'indirect effect': 'XML Association Relations', 'inhibition': 'XML Inhibition Relations', 'interactions': 'XML Interactions', 'irreversible': 'XML Irreversible Reactions', 'map': 'XML Biological Processes', 'methylation': 'XML Methylation Relations', 'missing interaction': 'XML Missing Interaction Relations', 'nodes': 'BEL Nodes', 'ortholog': 'XML Orthologs', 'phosphorylation': 'XML Phosphorylation Relations', 'repression': 'XML Repression Relations', 'reversible': 'XML Reversible Reactions', 'state change': 'XML State Change Relations', 'ubiquitination': 'XML Ubiquitination Relations'}

	Mapping to compare conversion of entities from KEGG XML (i.e. KGML) to BEL






	
pathme.constants.BEL_STATS_COLUMN_NAMES = {'Abundance': 'BEL Compounds', 'BiologicalProcess': 'BEL Biological Processes', 'Complex': 'BEL Complexes', 'Composite': 'BEL Composites', 'Gene': 'BEL Genes', 'Protein': 'BEL Proteins', 'RNA': 'BEL RNA Entities', 'Reaction': 'BEL Reactions', 'association': 'BEL Association Relations', 'decreases': 'BEL Decrease Relations', 'edges': 'BEL Edges', 'hasComponent': 'BEL Component Edges', 'hasProduct': 'BEL Products Edges', 'hasReactant': 'BEL Reactants Edges', 'hasVariant': 'BEL Variant Edges', 'increases': 'BEL Increase Relations', 'nodes': 'BEL Nodes', 'regulates': 'BEL Regulate Relations', 'translatedTo': 'BEL Translation Edges'}

	Mapping of BEL terms to their definitions









          

      

      

    

  

    
      
          
            
  
Utils

Methods for various purposes.


	
class pathme.utils.CallCounted(method)

	Decorator to determine number of calls for a method.

Init method.






	
pathme.utils.parse_id_uri(uri: str) → Tuple[str, str, str, str]

	Get the components of a given uri (with identifier at the last position).


	Parameters

	uri – URI



	Returns

	prefix (ex: http://rdf.wikipathways.org/…)



	Returns

	prefix_namespaces: if there are many namespaces, until the penultimate (ex: …/Pathway/WP22_r97775/…)



	Returns

	namespace: if there are many namespaces, the last (ex: …/Interaction/)



	Returns

	identifier (ex: …/c562c/)










	
pathme.utils.parse_namespace_uri(uri: str) → Tuple[str, str, str]

	Get the prefix and namespace of a given URI (without identifier, only with a namspace at last position).


	Parameters

	uri – URI



	Returns

	prefix (ex: http://purl.org/dc/terms/…)



	Returns

	namespace (ex: …/isPartOf)










	
pathme.utils.parse_rdf(path: str, format: Optional[str] = None) → rdflib.graph.Graph

	Import a queried pathway into a rdflib Graph object.


	Parameters

	
	path – RDF file path


	format – RDF file format, default is turtle













	
pathme.utils.entry_result_to_dict(entry, **kwargs)

	Export to a dictionary a SPARQL query result data structure.


	Returns

	entries_dict: Dictionary with all the entries id as keys and the entries arguments as values.



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]










	
pathme.utils.entries_dict_ids_argument(entries_dict)

	Add entries in dictionary.






	
pathme.utils.query_result_to_dict(entries, **kwargs) → Dict[str, Dict[str, Dict[str, str]]]

	Export to a dictionary a SPARQL query result data structure.


	Returns

	entries_dict: Dictionary with all the entries id as keys and the entries arguments as values.



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]










	
pathme.utils.get_entry_statitics(types_list, primary_type=None, **kwargs)

	Get types statistics for a pathway entries type (nodes or interactions) set.


	Parameters

	
	rdf_graph (str [https://docs.python.org/3/library/stdtypes.html#str]) – primary entries type identifier (ex: DataNode or Interaction)


	primary_type (str [https://docs.python.org/3/library/stdtypes.html#str]) – primary entries type identifier (ex: DataNode or Interaction)













	
pathme.utils.get_pathway_statitics(nodes_types, edges_types, bel_graph, **kwargs)

	Calculate pathway statistics.






	
pathme.utils.statistics_to_df(all_pathways_statistics)

	Build a data frame with graph statistics.


	Parameters

	all_pathways_statistics (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – pathway statistics



	Return type

	pandas.DataFrame










	
pathme.utils.get_bel_types(path: str)

	Get BEL node and edge type statistics.


	Parameters

	path – path to pickle



	Returns

	count of all nodes and edges in a BEL graph



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]










	
pathme.utils.get_bel_stats(resource_folder: str)

	Get all BEL node and edge type statistics.


	Parameters

	resource_folder – path to BEL pickles folder



	Returns

	count of all nodes and edges in all BEL graphs from one resource



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]










	
pathme.utils.get_genes_from_pickles(resource_folder: str, files: List[str], manager) → Dict[str, set]

	Get BEL graph gene set for all pathways in resource.


	Parameters

	
	resource_folder – path to resource folder


	files (list [https://docs.python.org/3/library/stdtypes.html#list]) – list of BEL graph pickles


	Manager manager (bio2bel) – Manager






	Returns

	BEL graph gene sets for each pathway in resource



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict][str [https://docs.python.org/3/library/stdtypes.html#str],set [https://docs.python.org/3/library/stdtypes.html#set]]










	
pathme.utils.get_kegg_genes_from_pickles(resource_folder, files: List[str], manager) → Dict[str, Set]

	Get BEL graph gene set for all KEGG pathways.


	Parameters

	
	resource_folder (str [https://docs.python.org/3/library/stdtypes.html#str]) – path to resource folder


	files (list [https://docs.python.org/3/library/stdtypes.html#list]) – list of BEL graph pickles


	Manager manager (bio2bel) – Manager






	Returns

	BEL graph gene sets for each KEGG pathway



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict][str [https://docs.python.org/3/library/stdtypes.html#str],set [https://docs.python.org/3/library/stdtypes.html#set]]










	
pathme.utils.get_genes_in_graph(graph: pybel.struct.graph.BELGraph) → Set[str]

	Get BEL graph gene set for a pathway.


	Parameters

	graph – BEL Graph



	Returns

	BEL graph gene set










	
pathme.utils.jaccard_similarity(database_gene_set, bel_genes_set)

	Get Jaccard similarity for gene sets in database and BEL graphs.


	Parameters

	
	database_gene_set (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – gene sets for each pathway in database


	bel_genes_set (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – gene sets for each BEL graph






	Returns

	similarity index



	Return type

	int [https://docs.python.org/3/library/functions.html#int]










	
pathme.utils.make_downloader(url, path, export_path, decompress_file)

	Make a function that downloads the data for you, or uses a cached version at the given path.


	Parameters

	
	url (str [https://docs.python.org/3/library/stdtypes.html#str]) – The URL of some data


	export_path (str [https://docs.python.org/3/library/stdtypes.html#str]) – folder where decompressed file will be exported


	decompress_file (method) – method to decompress file






	Returns

	A function that downloads the data and returns the path of the data



	Return type

	(bool -> str)










	
pathme.utils.summarize_helper(graphs: Iterable[pybel.struct.graph.BELGraph])

	Print in console summary of graphs.






	
pathme.utils.add_bel_metadata(graph: pybel.struct.graph.BELGraph) → None

	Add namespaces and annotations to a given bel graph.









          

      

      

    

  

    
      
          
            

   Python Module Index


   
   p
   


   
     		 	

     		
       p	

     
       	[image: -]
       	
       pathme	
       

     
       	
       	   
       pathme.constants	
       

     
       	
       	   
       pathme.kegg.convert_to_bel	
       

     
       	
       	   
       pathme.kegg.kegg_xml_parser	
       

     
       	
       	   
       pathme.kegg.utils	
       

     
       	
       	   
       pathme.reactome.convert_to_bel	
       

     
       	
       	   
       pathme.reactome.rdf_sparql	
       

     
       	
       	   
       pathme.reactome.utils	
       

     
       	
       	   
       pathme.utils	
       

     
       	
       	   
       pathme.wikipathways.convert_to_bel	
       

     
       	
       	   
       pathme.wikipathways.json_rdf_parser	
       

     
       	
       	   
       pathme.wikipathways.rdf_sparql	
       

     
       	
       	   
       pathme.wikipathways.utils	
       

   



          

      

      

    

  

    
      
          
            

Index



 A
 | B
 | C
 | D
 | E
 | F
 | G
 | H
 | I
 | J
 | K
 | L
 | M
 | P
 | Q
 | R
 | S
 | U
 | W
 


A


  	
      	add_bel_metadata() (in module pathme.utils)


  





B


  	
      	BEL_STATS_COLUMN_NAMES (in module pathme.constants)


  

  	
      	BRENDA (in module pathme.constants)


  





C


  	
      	CallCounted (class in pathme.utils)


      	CHEBI (in module pathme.constants)


      	CHEBI_NAME (in module pathme.constants)


      	check_multiple() (in module pathme.wikipathways.utils)


  

  	
      	CHEMBL (in module pathme.constants)


      	convert_json() (in module pathme.wikipathways.json_rdf_parser)


      	convert_to_bel() (in module pathme.reactome.convert_to_bel)

      
        	(in module pathme.wikipathways.convert_to_bel)


      


      	convert_to_nx() (in module pathme.wikipathways.utils)


  





D


  	
      	debug_global_statistics() (in module pathme.wikipathways.utils)


  

  	
      	debug_pathway_info() (in module pathme.wikipathways.utils)


      	download_kgml_files() (in module pathme.kegg.utils)


  





E


  	
      	ENSEMBL (in module pathme.constants)


      	ensure_pathme_folders() (in module pathme.constants)


      	ENTREZ (in module pathme.constants)


  

  	
      	entries_dict_ids_argument() (in module pathme.utils)


      	entry_result_to_dict() (in module pathme.utils)


      	evaluate_wikipathways_metadata() (in module pathme.wikipathways.utils)


      	EXPASY (in module pathme.constants)


  





F


  	
      	filter_wikipathways_files() (in module pathme.wikipathways.utils)


  





G


  	
      	generate_empty_pathway_graph() (in module pathme.wikipathways.json_rdf_parser)


      	GET_ALL_COMPLEXES_SPARQL (in module pathme.wikipathways.rdf_sparql)


      	GET_ALL_DATA_NODES_SPARQL (in module pathme.wikipathways.rdf_sparql)


      	GET_ALL_DIRECTED_INTERACTIONS_SPARQL (in module pathme.wikipathways.rdf_sparql)


      	GET_ALL_PATHWAY_COMPONENTS (in module pathme.reactome.rdf_sparql)


      	GET_ALL_PATHWAYS (in module pathme.reactome.rdf_sparql)


      	get_all_reactions() (in module pathme.kegg.kegg_xml_parser)


      	get_all_relationships() (in module pathme.kegg.kegg_xml_parser)


      	GET_ALL_TYPES (in module pathme.reactome.rdf_sparql)


      	get_bel_stats() (in module pathme.utils)


      	get_bel_types() (in module pathme.utils)


      	get_complex_components() (in module pathme.kegg.kegg_xml_parser)


      	get_data_dir() (in module pathme.constants)


      	GET_ENTITY_METADATA (in module pathme.reactome.rdf_sparql)


      	get_entity_nodes() (in module pathme.kegg.kegg_xml_parser)


      	GET_ENTRIES_SUBTYPES_SPARQL (in module pathme.wikipathways.rdf_sparql)


      	get_entry_attribute_value() (in module pathme.wikipathways.json_rdf_parser)


  

  	
      	get_entry_statitics() (in module pathme.utils)


      	get_entry_type() (in module pathme.wikipathways.json_rdf_parser)


      	get_file_name_from_url() (in module pathme.wikipathways.utils)


      	get_genes_from_pickles() (in module pathme.utils)


      	get_genes_in_graph() (in module pathme.utils)


      	get_hgnc_node_info() (in module pathme.reactome.utils)


      	GET_INTERACTION_PARTICIPANTS_AND_TYPE (in module pathme.reactome.rdf_sparql)


      	get_kegg_genes_from_pickles() (in module pathme.utils)


      	get_kegg_pathway_ids() (in module pathme.kegg.utils)


      	get_kegg_statistics() (in module pathme.kegg.utils)


      	GET_PATHWAY_INFO_SPARQL (in module pathme.wikipathways.rdf_sparql)


      	get_pathway_statitics() (in module pathme.utils)


      	get_reaction_pathway_edges() (in module pathme.kegg.kegg_xml_parser)


      	get_reactome_statistics() (in module pathme.reactome.rdf_sparql)


      	get_valid_gene_identifier() (in module pathme.wikipathways.utils)


      	get_valid_node_parameters() (in module pathme.reactome.utils)


      	get_wp_statistics() (in module pathme.wikipathways.rdf_sparql)


      	get_xml_types() (in module pathme.kegg.kegg_xml_parser)


  





H


  	
      	HGNC (in module pathme.constants)


  

  	
      	HGNC_SYMBOL (in module pathme.constants)


  





I


  	
      	import_xml_etree() (in module pathme.kegg.kegg_xml_parser)


  

  	
      	INTERPRO (in module pathme.constants)


      	iterate_wikipathways_paths() (in module pathme.wikipathways.utils)


  





J


  	
      	jaccard_similarity() (in module pathme.utils)


  





K


  	
      	KEGG (in module pathme.constants)


      	KEGG_CITATION (in module pathme.constants)


      	KEGG_ID (in module pathme.constants)


      	KEGG_KGML_URL (in module pathme.constants)


      	KEGG_MODIFICATIONS (in module pathme.constants)


  

  	
      	KEGG_NAME (in module pathme.constants)


      	KEGG_STATS_COLUMN_NAMES (in module pathme.constants)


      	kegg_to_bel() (in module pathme.kegg.convert_to_bel)


      	kegg_to_pickles() (in module pathme.kegg.convert_to_bel)


      	KEGG_TYPE (in module pathme.constants)


  





L


  	
      	log (in module pathme.kegg.kegg_xml_parser)

      
        	(in module pathme.reactome.rdf_sparql)


        	(in module pathme.reactome.utils)


      


  





M


  	
      	make_downloader() (in module pathme.utils)


      	match_attribute() (in module pathme.wikipathways.json_rdf_parser)


      	match_attribute_label() (in module pathme.wikipathways.json_rdf_parser)


  

  	
      	match_entry() (in module pathme.wikipathways.json_rdf_parser)


      	match_entry_type() (in module pathme.wikipathways.json_rdf_parser)


      	merge_two_dicts() (in module pathme.wikipathways.utils)


      	MIRBASE (in module pathme.constants)


  





P


  	
      	parse_attribute_values() (in module pathme.wikipathways.json_rdf_parser)


      	parse_attributes() (in module pathme.wikipathways.json_rdf_parser)


      	parse_entries() (in module pathme.wikipathways.json_rdf_parser)


      	parse_id_uri() (in module pathme.utils)

      
        	(in module pathme.wikipathways.json_rdf_parser)


      


      	parse_namespace_uri() (in module pathme.utils)

      
        	(in module pathme.wikipathways.json_rdf_parser)


      


      	parse_pathway() (in module pathme.wikipathways.json_rdf_parser)


      	parse_rdf() (in module pathme.utils)


      	pathme (module)


      	pathme.constants (module)


      	pathme.kegg.convert_to_bel (module)


      	pathme.kegg.kegg_xml_parser (module)


  

  	
      	pathme.kegg.utils (module)


      	pathme.reactome.convert_to_bel (module)


      	pathme.reactome.rdf_sparql (module)


      	pathme.reactome.utils (module)


      	pathme.utils (module)


      	pathme.wikipathways.convert_to_bel (module)


      	pathme.wikipathways.json_rdf_parser (module)


      	pathme.wikipathways.rdf_sparql (module)


      	pathme.wikipathways.utils (module)


      	PFAM (in module pathme.constants)


      	PREFIXES (in module pathme.reactome.rdf_sparql)

      
        	(in module pathme.wikipathways.rdf_sparql)


      


      	process_multiple_proteins() (in module pathme.reactome.utils)


      	PUBCHEM (in module pathme.constants)


  





Q


  	
      	query_result_to_dict() (in module pathme.utils)


  





R


  	
      	RDF_REACTOME (in module pathme.constants)


      	RDF_WIKIPATHWAYS (in module pathme.constants)


      	rdf_wikipathways_to_bel() (in module pathme.wikipathways.rdf_sparql)


  

  	
      	REACTOME (in module pathme.constants)


      	REACTOME_CITATION (in module pathme.constants)


      	reactome_pathway_to_bel() (in module pathme.reactome.rdf_sparql)


      	reactome_to_bel() (in module pathme.reactome.rdf_sparql)


  





S


  	
      	set_entry_attribute() (in module pathme.wikipathways.json_rdf_parser)


      	set_interaction() (in module pathme.wikipathways.json_rdf_parser)


  

  	
      	statistics_to_df() (in module pathme.utils)


      	summarize_helper() (in module pathme.utils)


  





U


  	
      	UNIPROT (in module pathme.constants)


  

  	
      	untar_file() (in module pathme.reactome.utils)


      	unzip_file() (in module pathme.wikipathways.utils)


  





W


  	
      	WIKIPATHWAYS (in module pathme.constants)


      	wikipathways_to_bel() (in module pathme.wikipathways.rdf_sparql)


  

  	
      	wikipathways_to_pickles() (in module pathme.wikipathways.rdf_sparql)


      	WIKIPEDIA (in module pathme.constants)


  







          

      

      

    

  nav.xhtml

    
      Table of Contents


      
        		
          PathMe
        


        		
          Command Line Interface
          
            		
              pathme
            


          


        


        		
          KEGG
        


        		
          Reactome
        


        		
          WikiPathways
          
            		
              Custom parser
            


          


        


        		
          Constants
        


        		
          Utils
        


      


    
  

_static/minus.png





_static/plus.png





_static/file.png





