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Deep open source experience,
each step of the way
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(1) Extraction of knowledge from diverse sources

Community

Ontologies : e
SIS =S S
Struc- :
tured ﬁ ,_!. 2;’
Data Expression Human Genes MOD Gene
& Pathway & Diseases & Phenot.
. <==E
Omics @.g
Databases W
Literature =
\ |\!IIKI!A'II'A
) = /\
N\ d|pper
-l -

Ontolog Vet
ntology ariants
/ Models
s S — Diseases
. | il / Phenotypes
— Function
s ygztvr::glat / -Z -||nterac lons
/ \\ ! Expression
Pathways
Metadata | — - /
RLngtW l = Treatments
= R - / - = Microbiome
Text | \ \/ .
muy — Metabolomics

Tools to integrate vocabularies

Tools to identify equivalencies:

|ldentifier and synonym alignment
Conceptual alignment based upon logic
determinations and prior probabilities
Text mining for clinical concepts and
pathway fragments



(2) Data & knowledge integration, algorithms & tools
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(3) Dissemination, deployment & validation
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Overview of TransMed
components
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Fanconi mechanistic inference
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Common mechanistic underpinnings of
rare & common/complex disease

Rare, Common, Rare,
Beneficial Subtle Catastrophic

Frequency

Beneficial Neutral / Detrimental

Acetaldehyde Fanconi Anemia: ALDH
metabolism 1in 160,000 KO: ?
mutations: individuals

500 Million People  worldwide
Affected



The Fanconi Anemia mechanism
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Fanconi Phenotypes

Hematopoetic
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1) Environmental risk factors

Smoking Fermented foods Proximity to aldehyde

dumping site

{ﬁ\ 3) Phenotypic
outcomes
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FA competency question corpus

informal

mechanistic and
clinical questions
(bit.ly/fanconi-cq)

Outcome variables

Disease-specific
stratification /
inclusion criteria

General outcome
variables

Primary
diagnosis
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Example query

What pathways are uniquely targeted by stem cell therapy pre-conditioning drugs that are
well- vs poorly- tolerated by FA patients?

Query Path with Semantic Types

Drug - [molecularly_controls] -> Protein - [encoded_by] -> Gene - [member_of] ->  Pathway

| | | I
drugbank:DB01073 - [molecularly_controls] -> Uniprot:P09884 - [encoded_by] -> HGNC:9173 - [member_of] -> WikiPath:WP2446

(Fludarabine) (POLA1 protein) (POLA1 gene) (Rb Pathway)

Data Types and Sources:

1. Drug-Protein Interactions
a. from DrugBank via BioThings API
b. from DGldb, via DGIdb API

2. Protein-Gene Associations
a. from Ensembl via Ensembl API or BioLink API
b. from Uniprot via Wikidata API

3. Gene-Pathway Membership
a. from Wikipathway via Wikidata API
b. from Reactome via BioLink API

(Query implemented in OrangeQ2.4_Drug_Gene_Pathway Jupyter notebook)
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Observations

*Biomedical databases are hugely rich and
growing

*Information and knowledge remains latent

*Integration of these resources is a
necessary first step

*Query and exploration frameworks follow

*TransMed is one of the pilot efforts in
NCATS Translator to develop and
demonstrate infrastructure



