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Goal: to develop an integral text mining algorithm for extracting comprehensive information 
on the biological activity of chemical compounds from scientific publications.



Text collection for further analysis



Named entity recognition



Named entity normalization



Relation extraction

However, increased CD8 cell count may be a moderate risk factor for stroke.

Protein/Gene Pattern phrase Disease СD8 risk factor stroke

Furthermore, we document chikungunya virus (CV) as a possible triggering agent for DRESS.

Species Pattern phrase Disease chikungunya virus (CV) triggering DRESS*

Associated 
objects

Group 
(nature)

Common meaning 
(concept)

Common 
term

Pattern phrases

Chemical-
Disease

Side effects
Leads to

Induce Induce, induces, induced, …

Lead to Lead, leads, leading, lead to, …

Increases risk of Risk factor Risk, risks, risk factor, risk factors

Application in 
therapy

Used in therapy of
Administer

Administer, administered, 
administration

Regimen Regimen, regimens

Chemical-
Protein/Gene

Effects on 
protein/gene

Positive regulation of Induce
Induce, induces, induced, 

inducing, induction

Negative regulation of Inhibit
Inhibit, inhibits, inhibited, 

inhibiting, …

• Treatment ~ regimen, administration,
receive

• Prevention ~ prophylaxis
• Due to ~ lead to, trigger, etiology,

cause (in case of Species-Disease
associations)

• 77 groups
• 233 common concepts
• 726 common terms



Relation extraction

1. Multiple candidate associations in one sentence

Shorter distance – higher probability

2. Sentence-level ranking

• 𝑤𝑝 - trigger strength (3 –

strong, 2 – medium, 1 – low)
• d – distance between 

pattern phrase and entities 
(in tokens)

Confidence score

Publication type
• Clinical trial
• In vivo
• In vitro

Association mention 
frequency in the 

collection

Normalization 
confidence

Sentence-level ranking

3. Collection-level ranking



Application

Mechanisms and effects of ACE 
inhibitors

• >20 000 of titles and abstracts,
dedicated to known ACE inhibitors

• Relation types: mechanisms
(chemical-gene), effects (chemical-
disease), co-prescriptions (chemical-
chemical)

Key findings
• The method recovered the canonical

ACE inhibitor mechanism + RAS-
related context

• Repurposing-relevant signals:
nephroprotective effects, antifibrotic
activity, antitumor mechanisms,
antidepressant effects.

Biziukova N. et al., International Journal of Molecular Science, 2026



Application

The role of Heghehog pathway in neoplastic 
diseases

Biziukova N. et al., Big Data Mining and Analytics, 2024

• >10 000 of titles and abstracts, dedicated to role
of Hedgehog pathway in neoplastic diseases

• Relation types: regulation on protein level (gene-
gene), involvement in particular neoplastic
diseases (gene-disease)

Key findings
• 97% of genes matched differentially expressed

genes in OncoDB.
• Overlap counts were statistically significant across

cancer types (χ², p < 0.05).
• Text-mined proteins formed a dense PPI

subnetwork around the Hedgehog pathway.



Web-interface

LitBiome

https://way2drug.com/textomics/index.php



Updates

User feedback

Option to explore already analyzed text, included 
in the database

Knowledge graphs instead of flat 
html-graphs

Neo4j



Thank you for your attention!
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