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Our aim is ’Fo p.rowde_a method to easily access ar.md ex_plore t.he chemlf:al space of large SC|ent|ﬁc. knowledge bases Chemical database: ﬁ.%ghazon
stored in scientific articles, patents or reports. Chemistry is a unique field in this regard because chemical structures can . Distinct structures: ~211.000 NF webservices
be re.presente.d with various Synonyms; moreover, navigating the knowledge base and the encapsulated chemical space . All occurrences: ~53 million Amazon M4.4xlarge
requires special search methods like similarity or substructure searches. . MSSQL DB: 800 GB 64GB RAM
Our study highlights computational approaches to turn chemistry related knowledge stored in all the Open Access
articles easily accessible. Methods based on chemical similarity and graph databases are introduced to explore and Graph database: 10.5 GB 16 CPU

y ' y grap P Free text database: 110 GB 1.5TB disk size

analyze the content at various levels from a chemist's point of view.

fingerprint-based chemical similarity matrix and clustering
by MadFast Similarity Search. [6]

Fig 1. Large-scale conversion of chemical text content to chemical objects with ChemLocator.
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Chemical space relevance How many structures are extracted from documents?

* 76% of the ChEMBL drugs (Phase=4, Mw>0) are present [7]

Compunds per document

Fig 3. Number of compounds extracted from individual documents.
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"Five degrees of separation” Chemical similarity-based overlap between two targets

* Find a route from one chemical
space to another hopping through
molecules In 5 steps

* Chemical similarity-based steps In
the graph

* Unique opportunity to discover

new relationships and new ideas

~ 8 secC
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« Overlap analysis of 600 x 1000
chemistry matrix was done by
MadFast Similarity Search [5]

« Data cleaning and standardization
was by Standardizer and Structure
Checker

 Red highlight shows identical
compounds binding to both targets
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Fig 5. Chemical similarity matrix of compounds binding to serotonin transporter
and Serotonin 1A receptor as target. Highlight shows identical compounds of the
two targets.

Fig 4. Similarity path to possible new ideas via graph steps.

Further exploration of a results set

https://chemaxon.com/products/jchem-engines
https://neodj.com/
https://chemaxon.com/products/madfast
https://www.ebi.ac.uk/chembl/
http://crossfilter.github.io/crossfilter/

Fig 6. Crossfilter based visualization approach to explore large search results.

 Search of a loosely specified query can yield many document results. Exploration by a crossfilter [8]
based tool allows the user to further slice and dice the results set.
* This example allows real time crossfiltering by document authors, keywords and extracted molecules.
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