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• External data
• Free : PubMed,  ClinicalTrials.gov, Open Access journals, Espace, ..

• Subscription journals, digests,  secondary sources
• WWW search results
• News feeds, advertisements

•Conferences
• etc

• Internal data

•Structured: databases, tables, curated data

•Unstructured – reports, scanned documents. 
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We have a problem
Too much information, too little knowledge
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With highly innovative research, 
unstructured data becomes the only available 

source of knowledge.

Established data models and 
access tools.  Structured 
knowledge= pharmacology, 
canonical pathways, etc.

Data models, but not much 
structured knowledge: 
Biomarkers, siRNA etc. 

Emerging data models: 
Medical records, 

Clinical reports

The Evolving Challenge



• 20 million PubMed abstracts

• 500.000 USPTO applications / year

•PubChem: 72 million records / 28 m 
structures. 
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The challenge of volume
More is not necessarily better
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The challenge of Origin
Time, location, language: Integration. 



• 1700 synonyms for APAP

• 70+ entities named “PAP”
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The challenge of Meaning
The need for Semantics



• Retrieves documents, not facts.

• But facts / assertions / relationships 
are (usually) what users want. 

•RELEVANCE is needed
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The Search for meaning
90% of Searches are Keyword-based
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Axin2 associate beta-catenin abundance

Axin2 associate beta-catenin function

Axin2 inhibit beta-catenin abundance

Axin2 inhibit beta-catenin function

Axin2 affect MEF cell line proliferation

Axin2 work negative feedback pathway

Axin2 regulate Wnt signaling

Axin2 control apoptotic process

Syntactic normalization:

1. Verbal conjunction
2. VP conjunctions 
3. NP conjunctions 
4. NP modifiers
5. VP modifiers
6. Some syntactic movements
7. NP prepositional structure
8. Relational clauses
9. Nominalizations

11940574:7 Because Axin2 has been shown toMain associate with and inhibit beta-catenin abundance and function,Main

we hypothesized thatMain_That Axin 2, which is affecting proliferation of MEF cell line NPmod  can work in a negative 

feedback pathwayMain, regulating Wnt signaling  and thus controlling apoptotic processVPmod. 
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Decomposed primitive sentences (triplets):

NLP Processing

® Ariadne All Rights Reserved
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From Text to Relations
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“Axin binds beta-catenin and inhibits GSK-3beta activity in hepatocytes.”

Axin binds beta-catenin

Axin inhibits GSK-3beta activity

NLP: short statements (key 
facts in the form of triplets)

Extracting relations

Axin - beta-catenin, relation: Binding

Axin -> GSK-3beta, relation: Regulation, 
effect: Negative
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Semantic Search System

•Finds the right documents

•Summarizes / precis findings

•Can also answer natural 
language questions: 

• “what causes migraine? ”

Can be tailored for specific 
domains by adding ontologies
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Semantic document 
indexing/search

Pathway Studio
Visualisation Knowledge and Analysis 

Reports
Custom Databases

Open 
Access

Google
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Documents

Entity 
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R
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IE Patterns
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Rules Semantic processor



Quertle - a Search Engine

www.quertle.com
® Ariadne All Rights Reserved



• Single engine, multiple domains
• In-house dictionaries:  canonical / preferred terms

• Standard terminologies: 
•MeSH, 
•GO, 

•SNOMED, 
•MedDRA etc

• Clinical, AE records, 
•Toxicology, Plants, Proteins, 

• Competitive Intelligence
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Cartridges & Ontologies
Flexibility & Domain Coverage



BMKS App – Semantic Search (Plants)



BMKS Application  – Translational Medicine
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Examples of MedScan customization projects performed for customers:
1) Immunology: facts about cell types
2) Biomarkers: automatic classification of biomarkers
3) ClinicalTrials.gov: import of XML formatted clinical trial reports
4) Phosphosites: extraction of protein phosphorylation sites
5) Mutations: extraction of mutations linked to diseases

Rules Semantic processor



Use of Rules: Materials & Methods
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Project – ClinicalTrials.gov

Data Components:
• Study
• Status
• Start
• Company
• Phase
• Primary Outcome Use clinical trials data with 

Tox/Small molecule cartridge
for abstract deduction.



Information extracted by Clinical trial 
cartridge. Statistics from >85,000 XML files



Extracted fields:



Combined cartridges:
What companies are developing TPO therapies?

Clinical trial cartridge

ChemEffect cartridge

Business intelligence cartridge

Mammalian cartridge



Project - Business Intelligence



Solution requirements

• Highly Curated Dictionaries and Patterns
– On-going manual effort aided with statistical analysis

• Advanced NLP Algorithms: 
– Context sensitive disambiguation
– Pattern / Dictionary based entity detection
– Parallel Entity Detection
– ConceptScan® Technology

• Curator
– Statistical error model for rules-based 

“error detection and correction” algorithm
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Thank You.
Questions? 
Applications for an NLP Engine
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mjg@ariadnegenomics.com
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