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Outline

A Semantic search using text mining
A Resourcesi the BioLexicon

A Text Mining Workflows (U-Compare)
A Text Mining Services
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Semantic Search and Text Mining

A Need for semantic searchi.e. beyond keywords

A Need for technologies enabling focused semantic
search via the creation of semantic metadata

from literature

20 May 2009 @ NaCTeM
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Named Entities

A Extraction of terms and named entities
(proteins, enzymes, drugs, chemicals, etc)

A Discovery of concepts allows semantic
annotation and enrichment of documents

I /Improves information access by going beyond
Index terms, enabling semantic querying

I /mproves clustering, classification of
documents

20 May 2009 NaCTeM
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Semantic searching from facts

A Extraction of relationships, events (facts) for
knowledge discovery

I Information extraction, more sophisticated annotation
of texts (fact annotation)

I Enables even more advanced semantic querying

20 May 2009 @ NaCTeM
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Annotations derived from Text Mining
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- Boot

The BioLexicon Sirep

A A re-usable lexical, terminological resource for
biology
I Can be expanded to other domains, chemistry

A Text mining tool kit to create and maintain resources as
fully automatically as possible

I BioLexicon can be linked to any ontology (e.g. CheBl)

I Supports text mining applications requiring rich
iInformation about language

I Searching, information extraction, summarisation. etc

EMBL-EBI £ ﬁﬁ
| NaCTeM
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Why do we need such resources?

A Text Mining needs: rich terminological information

A Lexicallterminological resource a must for TM
applications

I Term variation (orthographic, semantic)
(better information retrieval)

I Terminological verbs and combinatorial properties
(rich linguistic information for improved information
extraction and guestion answering)

I Word derivations

I similar meaning expressed in different ways (e.g.
activation, activate, activator, activating, etc)

20 May 2009 @ NaCTeM
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The BioLexicon (leveraging existing repositories)

Semantic type

Cell

Cell
Component

Chemical

Disease
Enzyme
Gene
Ligand

Nuclear Receptor

Resources
Cell ontology

Gene Ontology
GO:0005575 cellular
component

CHEBI, IMR:0000947

chemical

OMIM

Enzyme commission
BioThesaurus

IMR - INOH Protein
name/family name
ontology

G0:0004879 ligand
dependent nuclear
receptor activity

Semantic type
NucleicAcid Region

Operon

Organism

Transcription Factor-
BindingSite

Protein
Protein Complex

Protein Domain

Transcription
Regulator

Resources

Sequence Ontology
:Region

RegulonDB, ODB
(Operon DataBase)

NCBI Species

Sequence Ontology

BioThesaurus
Corum database
InterPro
RegulonDB,

TransFac, Gene
Ontology Annotation



Incremental Population Process

Existing repositories BL Population ToolKit

clustering of term

A\ 4

variants = »
LITERATURE l
| Named Entity | Term Mapping by | [ BioLexicon
j_\ Recognition Normalisation

| | Subcat extraction

A 4

Linguistic pre-processing

Syn-sem
I —> T linking

| Manual annotation event

v

Bio-event extraction
corpus




