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INTRODUCTION: Oral mucositis (OM) is a major dose-limiting side effect of cancer therapy. Available drug-based
treatments have limited effectiveness.

OBJECTIVES: Our objectives were to utilize publicly available biological data and computational tools to determine
genes associated with OM, and to subsequently identify drugs targeting the relevant molecular pathways.
METHODS: OM-associated genes were determined by text mining with the pubmed2ensembil tool. Gene set
enrichment and gene ontology analyses were performed using the GeneCodis program for the identification of OM
and wound healing-associated pathways. Protein interaction network analysis was carried out using STRING
program. Genes belonging to the identified pathways were queried against the Drug-Gene Interaction Database to
identify drug candidates based on their potential ability to impede OM development.

RESULTS: We identified 447 genes common between the concepts ‘OM’ and ‘wound healing’ using text mining.
Enrichment by gene ontology analysis yielded 89 genes. A final list of 20 genes representing six pathways were
found to be targetable by a total of 32 drugs having the potential to be formulated for topical application. Twenty-five
of the 32 drugs can directly affect the pathway that has been previously targeted for OM treatment, namely PTGS2
(COX-2) pathway. Among these drugs, only two have been previously investigated for OM treatment using systemic
administration.

CONCLUSIONS: Drug target discovery based on in silico text mining and molecular pathway analysis can facilitate
the identification of existing drugs which can be repurposed for treatment of OM.
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PTGS2 (COX-2) gene found to be the most targetable gene by
various drugs which may be formulated for topical application
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» Used text mining with pubmed2ensembil tool to find
an initial set of genes associated with oral mucositis
and wound healing processes
Analyzed gene ontology enrichment with GeneCodis
based on biological processes and pathways and
selected highly enriched gene sets of interest

447 genes were found to be common to the text

mining results for oral mucositis and wound healing

+ The gene ontology analysis resulted in the selection
of 89 genes belonging to six key pathways

* The set of genes was then narrowed to include 20
genes belonging to a high confidence network
based on the protein interaction analysis

+ PTGS-2 (COX-2) and associated genes within the
identified high confidence molecular network may be
further investigated for their potential use as drug
targets in oral mucositis.

Determined protein-protein interactions by STRING
to select most closely associated network of target
genes

Used gene-drug interaction analysis by STITCH on
final gene set to produce list of drug candidates with
potential for oral mucositis treatment
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