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Agenda

 Challenges

 Strategy

 Aggregation of Text Mining Services Activities

 Knowledge Integration Framework

 Answering Complex Queries

 Introducing a Smart Search on Research Data

 Automatic Population of specialized Wikis

 Patent and Literature Mining



Challenges and requests

Knowledge Integration / Data Federation

• Complex drug discovery questions require federation of proteomics, 

genomics, and structural databases

• The use of ontologies is mandatory to federate data sources and to 

elucidate, model and share knowledge about chemical, biological and 

disease mechanism information 

• We need to develop an environment which will foster collaboration and 

communication

• Proprietary data needs to be curated, annotated and mapped to other 

sources

Mining of chemical and biological knowledge contained in e.g. 

patents and literature 



Strategy

 Implement text mining solutions and a framework for data / 

knowledge integration that will enable researchers to 

• derive high quality information from texts and data

• retrieve, link, synthesize, analyze, infer and interpret Life Sciences 

data.

 Iterative approach with experts in each area: from problem 

identification to the solution.



Overview and Aggregation of Activities
The Text Mining Services Stack

Data Repositories

Preprocessing (Parsing, Information Extraction)
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Knowledge Integration Framework
Concept Translation Engine

• Dictionaries

• Pointers

• URLs

• Suggest

• MS Web Services

• Full text indexes

• Metadata: 
original, 
computed and 
infered

• Controlled 
vocabularies

• Thesauri

• Ontologies

• Internal data: 
Biology, Chemistry, 
CI, Portfolio & 
combination 
thereof

• External data: 
literature, patents, 
CI, specialized 
databases)
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Answering complex queries / Use Case

Question:  Are there other kinases in pathway X for 

which we have potent chemical inhibitors (IC50 < 1 uM) and what cell

lines could be used for activity validation ?

1. Find all proteins in pathway X 

2. Subset by kinases

3. Find IC50 assays that measure these kinases

4. Subset by IC50 value < 1 uM

5. Find gene expression data for cell lines

6. Get expression values for the kinase subset

7. Return list of compounds, their kinase target and cell lines where

the kinase is expressed 



Answering complex queries / Use Case

Concept Translator (“Rosetta Stone”)

Gene <-> Pathway

Gene <-> Family

GeneID <-> Source ID (Assay ID)

Assay type (cellular assay?)

GeneID <-> Cell Lines

Filter for Gene Expression and IC50

Expression data

NVS Assays 

Public data
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Applications
NIBR Search

People

Unstructured data

NIBR SharePoint, Wikis, Blogs

NIBR Intranet, Extranet, Internet

NIBR G Drives

Research 

documentation

Preclinical Safety, ...
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Novartis people

Communities

Emails

Exchange

400 formats supported among those

Web pages (e.g. XML, HTML)

Files, documents (e.g. MS Office, PDF)
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 Collate relevant information to enable decision making

• Data from difference sources can be readily integrated

• Solidify expected links, create unexpected links

• Break down information silos

• Capture expertise

• Track early targets, track compounds, ...

Collaboration with Business Organizations
Construction of specialized Wikis - Rationale



 Provide a collaborative authoring environment

• Wikipedia style group contributions form natural collaborative teams 

and encourage participation

• Organizing principles provide multi-faceted views of information

• Flexible views can be created by users

Web 2.0/3.0 architectures 

• Increase the power and flexibility of the framework to serve and 

integrate data

Collaboration with Business Organizations
Construction of specialized Wikis - Rationale



Population of NIBR Wikis, example on Chemistry
Widely scattered chemistry data sources 

We are not replicating 

information, but provide a 

signpost where to find it. 



Using the wiki as a framework 
to view collated annotation



Concept (Snapshot for Wiki Only)



Mining for Chemical Knowledge - Rationale

- Make text corpora searchable for chemistry 

(e.g. Project Prospect/RSC)

- Generate chemistry databases for use in research 

based on Scientific Papers or Patents

- Link Chemical Information with further annotation in an 

automated way for e.g. Chemogenomics 

applications (IBM ChemVerse, Chemspider)

- Patent analyis for MedChem projects

Connection table



Mining for Chemical Knowledge – Use Case

Medicinal Chemist wants to synthesize competitor 

compound as tool compound for own project

Patents

Extracted 

chemical 

names



Mining for Chemical Knowledge – Use Case

Medicinal Chemist wants to synthesize competitor 

compound as tool compound for own project

Extracted 

chemical 

names Converted Chemical 

Structures



Mining for Chemical Knowledge – Use Case

Medicinal Chemist wants to synthesize competitor 

compound as tool compound for own project

Converted Chemical 

Structures

Identification 

of core 

scaffold



Mining for Chemical Knowledge – Use Case

Medicinal Chemist wants to synthesize competitor 

compound as tool compound for own project

Identification 

of core 

scaffold Analysis of 

substitution 

patterns

This enables the identification 

of compounds most 

representative for a 

competitor patent



Mining for Chemical Knowledge
Technologies from providers

Text entity recognition Image recognition

(a) Extractors (IUPAC names)

- TEMIS Chemical Entity 

Relationships Skill Cartridge

- Accelrys Pipeline Pilot extractor 

(Notiora)

- Fraunhofer (ProMiner Chemistry)

- Chemaxon (chemicalize.org)

- Oscar (Corbett, Murray-Rust, Teufel 

et al.)

- SureChem

- IBM Chemfrag Annotator

(b) Converter 

(Names  connection table)

- CambridgeSoft name=struct

- Openeye Lexichem

- Chemaxon

- OSRA (NIH)

- Clide Pro (Keymodule Ltd.)

- Fraunhofer chemoCR

- ChemReader



Mining for Chemical Knowledge and other
TMS technologies

Other annotators Application / Tools

(a) Entity extractors

- ALEx  applied on 

Products

Gene names

Target names

Modes of action

Diseases

Companies

People

(b) Pattern extractors  applied on

Compound numbers

Gene/protein identifiers

Document numbers

Patent numbers

- Clipboard Analysis

- UltraLink

- Bio/Cheminformatics tools

- Datawarehouse of text mining     

annotations

- Data analysis tools



Mining for Chemical Knowledge – Novartis Tools

Clipboard Analysis

Patent 

text

Identified 

structures

View structure 

onMouseOver

Export to 

other 

applications



Mining for Knowledge – Novartis Tools
Input example: J Med Chem Paper

Extraction



Integration chemical, biological knowledge
Further TMS tools
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