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Deriving novel relationships from 
information in the scientific 
literature is an important adjunct 
to data-mining of complex 
datasets such as ToxCast™ and 
ToxRefDB. Concept-mining is a 
knowledge discovery tool to help 
address causal links, 
associations, relationships, and 
patterns among collections of 
relevant terms and keywords. 

The question addressed here 
pertains to the applications of 
text-mining algorithms to extract 
relevant information from the 
literature and find key 
relationships. 
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1. Build text- and data-mining 
tools to extract and organize 
relevant facts from the 
scientific literature and other 
sources of information. 

2. Build knowledgebase for 
Virtual Tissues (VT), in silico
models to simulate the 
cellular fabric of tissues to 
predict multicellular 
behaviors in specific 
biological systems such as 
the adult liver (v-Liver™) or 
developing embryo (v-
Embryo™). 

Text- and data-mining together form 
a powerful tool for knowledgebase 
development

ToxCast_320 chemicals- raw search 
returned 186K PubMed abstracts 
covering 82% of chemicals; filtering 
by <embryo or fetal> - 9K abstracts 
covering 48% of the chemicals

Literature derived information when 
combined with structured data yield 
novel hypotheses

Semantic integration of unstructured, 
distributed, heterogeneous data to 
structured data

Knowledgebase to support 
generalized, dynamic model 
development

Flexible-extensible strategy to 
support decision-making in risk 
assessment

Expand knowledgebase to other 
domains (eg, vasculogenesis, stem 
cell biology, alternative models)

Web-interface to query the database 
for literature based discoveries

Connect to ACToR database for open 
access
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Hypothesis Generation

Named Entity Recognition (NER) Based Search

VT-KB workflow: Implementation to store information such as data, rules and 
classifications; organize this information into structured concept models (ontologies); 
and facilitate retrieval of relevant information based on hypothesis-driven queries. The 
queries may be human readable (manual) or machine-readable (automated). 

a.  co-occurrences of  Chemical and DevToxTerms derived from ToxRefDB 
b.  co-occurrences of  DevToxTerms and Genes (GDX) derived from PubMed 
c.  co-occurrences of  Chemicals and Features derived from Text Mining 
d.  inference for chemical-specific hypothesis when information from a, b and c are combined
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309 ToxCast™ chemicals x 988 features x Genes in 
the GXD database based on embryonic expression.
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