Pathways Download, Extraction, and Data Loading Process

Preprocessing - Manual and/or One-time processing

Create Interaction
Types config file
"interaction_types.txt"

Create interaction
search terms
config file

"interaction_search_terms.txt"

Download and process NCI Pathways
and Subpathways web page to
"NCI_pathways_and_subpathways.txt

Extract Pathway and Gene

NCI-Nature Web API

information from

Download

Predictive Networks
interactions file and save to
"Extracted_Predictive_Networks.txt"

and process

Download, Extract, and FilterData

y

y

y

Extracted_NCI_pathways_and_subpathways.txt

caBioPathwayGenes.txt

Quackenbush_extract_edited.tsv

Download HGNC data
text file to
"HGNC dataset.txt"

NCBI Gene To PubMed
Download .gz file

NCBI GeneRIFS
Download .gz file

NCI Nature SIF
Download .zip file

v

Y v

Y

Remove records for
"withrawn" symbols and
those missing symbol or name
Drop some fields
Read CSV name synonym
data from column "Syonyms"
Extract name synonym data
Read CSV symbol synonym
data from column
"Previous Symbols"
Extract symbol synonym data
Extract List of
Gene Symbol-Entrez Id pairs

Decompress file
"gene2pubmed" to
"ncbi_gene2pubmed.ixt”

Decompress file
"interactions" to
"NCBI generifs_interactions.txt"

Decompress file
"homo-sapiens-9606.sif" to
"nci-nature.sif"

\

Y

Drop many fields
Remove records not related
to humans

Drop many fields
Remove records not related
to humans

Extracted_Pathway_Commons_NCI_nature_sif.txt

Y 2

Extracted_NCBI_gene2pubmed.txt

Extracted_NCBI_generifs_interactions.txt

by

Extracted_ HGNC_dataset.txt

Extracted_Gene_Symbol_Entrez_List.txt

GeneNameSynonyms.txt

GeneSymbolSynonyms.txt

Quackenbush_extract_edited.tsv

Extracted_Pathway Commons_NCI_nature_sif.txt
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Remove records that have neither
predicate of "functional_interaction"
nor source of "Pathway Commons"

Assign interactionld,
interactionDetailld and

interactionDirection as appropriate.

Remove records where gene symbols are empty
Assign interactionDetailld and
interactionDirection as appropriate.

Y

Replace non-approved symbol
synonyms with HGNC approved

symbols where possible.

Y

Extract assigned interaction
ids and related documentation
ids for PubMed and Pubmed Central

Form superset of
interaction details objects

>

Extracted NCBI_generifs_interactions.txt

Y

Remove records where gene symbols

are empty or null and gene symbol is null
Assign interactionDetailld and

interactionDirection as appropriate.

¥

Extract assigned interaction ids and
related documentation ids for PubMed

<€
from all three interaction sources

l

Replace non-approved symbol

Extracted_Gene_Symbol Entrez_List.txt

—»{ synonyms with HGNC approved

Modify superset of interactions
and interaction details objects
to arrange geneA and geneB

alphabetically and then combine

Calculate number of interaction
detail records in each direction

and assign interaction direction

symbols where possible. all interactio

create interaction objects and assign
interaction ids as appropriate

n details objects and : .
for overall interaction

Y

. . . Interactions.txt R SE—
Extract assigned interaction
detail ids and related
documentation ids for PubMed Interactions_Details.txt <
Interactions_Documentation.txt Interactions_Predicates.txt |[€&——

Reactome
Pathways and Genes
Download .zip file

Reactome Pathways
Hierarchy XML file
Download

v

"ReactomePathwaysHierarchy.xml"

Reactome
SQL Database
Download .gz file

v

Decompress file to
"ReactomePathways.gmt"

Y

Decompress file to
"reactome.sql"

v

Extract multiple tables
from MySQL database dump

Combine MySQL database table extracts with gmt and xml file and output multiple files
Correct some know gene symbol issues with Reactome data in pathways

//

~,

\

Extracted_ReactomePathwaysHierarchy.tsv

ReactomeDatabaseObject.txt

ReactomeStableldentifier.txt

ReactomePathwaysAndGenes.txt

GeneOntology
Search for online file name
of format
go_.+-assocdb-data.gz file

Y

GeneOntology:
Download .gz file
containing MySQL dump

v

Decompress .gz to file
"geneOntology.sql"

v

Extract multiple tables
from MySQL database dump

/N3

Write species table to
"GO_base_species.txt"

Write gene_product table to
"GO _base_gene product.txt"

Write gene_product table to
"GO_base_term.txt"

Write term_definition table to
"GO_base_term_definition.txt"

Write association.txt table to
"GO_base_association.txt"

Write term2term table to
"GO _base_term2term.txt"

!

N/

Remove all but
Human and Mouse
records

Remove all but unique
Human and Mouse records

Process term relationships
identify root term
drop obsolete terms
drop duplicated terms

Y

separate terms used for
associating terms

GO_species.txt

GO _gene_products.txt

Write to multiple files

Correct and Extend Data and Add to Database

Extracted HGNC_dataset.txt

Extracted_NCBI_gene2pubmed.txt

GeneNameSynonyms.txt

GeneSymbolSynonyms.ixt

!

Strip out records with
negative, "is_not" relationship,
records will empty gene
symbols or terms and
duplicate symbol-term pairs

!

Remove records with invalid
terms or relationship types
Remove duplicate records

_)

GO_terms.txt GO_term_types.txt

GO_gene products_to go terms.txt

GO_term_relationship_types.txt

Y

GO _term_relationships.txt

Connect to database

v

Set database to skip unusable indexes for session

v

Retrieve version id of latest current data load version

v

Write new version record to database

v

Write data for genes to database
3 Write data for and mapping of genes
to PubMed documents to database
> Write data for gene symbol synonyms to database
v
> Write data for gene symbol synonyms to database

v

Add hard-coded names for Pathway Sources to database

v

Read existing pathway information from previous data load version

caBioPathwayGenes.txt

ReactomePathwaysAndGenes.txt

v

Read NCI-Nature pathway information from config file.
Ignore pathways imported from Reactome.
Match pathway descriptions from previous

version to maintain MDA_Pathway_|ds
Remove duplicated genes in each pathway
Add pathway source data

v

Read Reactome pathway information from config file.
Match pathway descriptions from previous
version to maintain MDA_Pathway_|ds
Remove duplicated genes in each pathway
Ignore any pathway that doesn't contain a "stable id"
Add pathway source data

v

Write records for pathways and pathway genes to database

Y

Update Gene Symbols to match latest
HGNC gene symbol where possible

v

Update Entrez Ids for Genes to match latest
HGNC listed Entrez Id where possible in
batches of 500 entries at a time

v

Update field in pathway genes table to
indicate if gene symbol is a valid HGNC symbol or not

v

Extracted NCI_pathways and_subpathways.txt

>

Read file and update NCI pathway/subpathway status

Extracted ReactomePathwaysHierarchy.tsv

>

interaction_types.txt

interaction_search_terms.txt

v

Read file and update Reactome pathway/subpathway status

v

Disable constraints and indexes on Interaction-related tables

v

> Add interaction types records to database
Add interaction search terms records to database

v

Add interaction sources records to database from hard-coded |

ist

v

Copy interaction source details records from previous data load of database

Any new source detail records will be added manually

v

Interactions.txt

>

Add interaction master records to database in batches of 500 records

v

Interactions_Details.txt

Add records to link interaction details records
interaction types to database in batches of 500 records

v

Interactions_Documentation.txt

>

Add interaction master records to database in batches of 500 records

GO_species.txt

GO_gene_products.txt

GO_term_types.txt

GO_terms.txt

GO_gene_products_to_go_terms.txt

GO_term_relationship_types.txt

GO_term_relationships.txt

v

Enable constraints and indexes on Interaction-related tables

v

Add human and mouse taxon data from Gene Ontology

v

Add gene data from Gene Ontology

v

Add term types from Gene Ontology

v

Add terms from Gene Ontology

v

Add mappings from genes to terms from Gene Ontology

v

Add data to field in genes-to-terms for
upper case gene names to assist in joins

Add term relationship type records to database

Y

Read term-to-term relationship data
Skip misformed records
Add unique terms-to-parents to database in batches of 500

v

Determine leaf terms in graph
Calculate all paths from root
term to all leaf terms layer by layer

v

Add term path records to database in batches of 500

v

Use genes to terms data from above and
extend mapping from each gene to all
terms from mapping back to the root term

v

Add calculated genes-to-terms records to database
in batches of 500 with indicator that these were not a direct
association by the Gene Ontology

v

Close database transaction / commit all data to database




