
OBJECTIVES

Development of oncology drugs has been reported to have a persistent attrition rate of greater
than 95% (1,2), highlighting the disparity between positively assessed preclinical drug activity and
subsequent inactivity in patients. Improved target validation is required for better decision-making
before launching clinical trials.

The aim of this study was to help in target validation by assessing the potential toxicities associated
with target manipulation before they enter clinical trials using the preexisting data. For this
purpose, we generated a comprehensive database and software, with computable internally
curated and various publicly available data on proteins, biologically active chemicals, their
interactions, pathways and pathologies.

We validated the system by exploring PARP1 protein as a potential drug candidate for metastatic
castration-resistant prostate cancer (mCRPC) treatment. Typical treatment for patients with mCRPC
includes androgen-blocking therapy or chemotherapy, but most patients survive less than three
years with these treatments. The PARP1 protein plays a role in regulating androgen receptor (AR)
target genes by promoting AR recruitment to the promoters of its target genes and is involved in
DNA repair.

CONCLUSION

 On the example of PARP1 inhibition for the treatment of metastatic castration-resistant prostate cancer we showed that our tool can
contribute to a better understanding of target role in a disease, therapeutic potential of a target inhibition and quick target
toxicological assessment.
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METHODS

In our knowledge base (Figure 1), we catalogued 4 million references supporting each database entry, with
protein-protein and protein-chemical interactions hyperlinked to appropriate PubMed articles as support,
while proteins and chemicals were hyperlinked to EntrezProtein and PubChem respectively. We developed
toxicology ontology with over 2,500 toxicity endpoints. The software used to query this database allows for
enrichment of experimental data set with known protein and chemical interactions and effective data
interpretation.

We addressed three broad data sources (Figure 1):

 Data sets from high-throughput analysis relevant to target

 Peer-reviewed published literature from both in vivo and in vitro studies including humans, rat and
mouse models

 Publicly available knowledge databases containing information on compounds, proteins, functional
data, clinical studies etc.

Figure 1. Manually curated database. Data was extracted from many diverse sources. Database contains complete human interactome,
2,500 organ and tissue pathologies, 500,000 synonyms/ontologies, 4 million linked articles (PubMed, FDA, clinical, patents), >10 million
relationships, 50,000 biologically active chemicals.

RESULTS

Mapping PARP1 onto Gene Ontology (GO) module within the system identified PARP1 biological functions (Table 1). Mapping PARP1
together with its protein interaction network onto Diseases module within our system, associated PARP1 with several cancers, and also
to other diseases (Table 2). Mapping PARP1 together with its interacting proteins onto Organ and tissue pathologies module
demonstrated association with cancers of a various tissues and related toxicities, as well as cardiovascular system, immune and
hematopoietic system pathologies (Table 3). Further analysis of corresponding clusters reveals the potential indication of PARP1
inhibitors or identifies their potential toxicity. Detailed analysis of the Prostate carcinoma cluster revealed that PARP1 is activated in
metastatic prostate cancer cells. Therefore PARP1 has the potential for a therapeutic intervention in mCRPC patients. Literature evidence
suggests hypertension and anemia as potential adverse effects of PARP inhibitors (3, 4).

Mapping PARP1 onto chemical classification module demonstrated the association between PARP1 and existing drugs suggesting the
potential for combined therapy (Figure 2). Indeed, literature evidence showed that Temozolomide (an alkylating agent - WHO ATC
L01AX03) and PARP1 inhibitors were more effective in treatment of mCRPC patients pre-treated with docetaxel, than Temozolomide
alone (5).
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Cancer and related 
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Table 1. A sample of PARP1 biological 
functions (GO knowledge base function)

Table 2. A sample of diseases associated with PARP1 
analyzed together with its target molecules

Table 3. A sample of organ and tissue pathologies associated with PARP1 
analyzed together with its target molecules.

Figure 2. Chemical classification module within our proprietary database. A sample of existing drugs (WHO ATC classification-endpoint category) that present a potential for 
combined therapy with PARP1 inhibitors. Molecules inside are directly connected to the molecular mechanism, and molecules next to are “guilty by association”.


