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Construction of structured knowledge requires technology that links text mining and curation to knowledge repository. We recently presented BEL Information Extraction workFlow (BELIEF) as a tool
that facilitates the transformation of unstructured information described in the literature into structured knowledge networks (1). BELIEF automatically captures causal molecular relationships from sci-
entific text and encodes them in BEL statements. BEL (Biological Expression Language) is a computable and human readable language for representing, integrating, storing, and exchanging biologi-

cal knowledge in causal and non-causal triples. Recently, we have improved the curation process by extending the biomedical vocabulary and by making the curation dashboard more flexible. Moreo-
ver, BELIEF was enhanced with the integration of the OpenBEL API that allows direct linkage to the OpenBEL platform and enables upload of curated documents into the BEL knowledge base. These
technological developments of BELIEF greatly improve the curation process and make the BEL knowledge more manageable. We continually use the BELIEF to develop an extensively annotated
knowledge base of BEL triples that serve as building blocks for causal biological network models.
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a(CHEBI: oxLDL) =2 p(HGNC:TNF) act(p(HGNCTNF)) == act(p(HGNC:MMP) | | act(p(HGNC:MMP)) -> bp(GOBP:"Plague Rupture”)

This schema describes the creation of structured knowledge base from the scientific literature. The workflow is initiated with the selection of scientific articles. After articles submission to the text mining pipeline, articles are pro-
cessed, biological entities and relationships are extracted and assembled (1). The derived causal relationships describe the impact of exposure at the cellular and molecular level and also at the tissue level. The derived causal rela-
tionships are then compiled into a mechanistic network model (2). The network model describes molecular and cellular interactions that take place in vulnerable lesions accompanied with contextual information about the experi-
ments (2).The systems toxicology approach developed by Philip Morris International (PMI) employs biological network models, transcriptomics data, and state of the art algorithms to quantify the impact of exposure on targeted bi-

logical processes (3-95).
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BELIEF (BEL Information Extraction Workflow)
- has recently been upgraded via the integration
BEL documents carry highly structured namespace content _ _
defined by the public gata%age for chemicals. pr%teins, genes, The web-based BEL Manager and the underlying BEL nanopub repository pro- of the OpenBEL API enabling direct linkage to
diseases and biological processes that are employed for state- vide access and allow storage of the curated relationships to the community. The the OpenBEL
ments writing (1). BEL Manager enables the users to query and search the repository to export platform and allowing for direct upload of curated

Additional public databases are implemented for statements an- specific BEL contents for network refinement and reasoning. documents into the BEL knowledge base (KB).
notations such as MESHAnatomy, MESHDisease, Eco...
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arise from laboratory experiments, computational meth- . . . . . . . .
ties on the dashboard. Experiment context is an additional field to simplify the triple
assembly into biological network models (6).
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