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“&Some are
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% document
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HURDLES Inaccessible information
Chemical

IS not easily

standardized

Acetylsalicylic acid
salicylic acid, acetate _
2-acetyloxybenzoate

2-carboxyl phenylacetate aSplrln
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Chemical
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HURDLES Inaccessible information

Biomedical
Ambiguity
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L imited access
*Multiple interfaces

*Diverse Output
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PARADIGNBHIFTfrom. .

4 Hard copy>e-Journals/e-Books

& Multiple search+Single search interfaces

—Federated Search & Mash-ups

& Traditional publishinge-Models

#Cosed->0Open systems

“#Manuabnly->Automated curation
OS
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PARADIGNBHIFT

Natural Language Processing (NLP) does not understan
human speech...

% J. Weizenbaum (MI'Blizan 1966

Eliza - computer program for...natural lanqguagecediomhgtween man and
machine

Communications of the ACM 9 36-45 (1966)

Conversation between Researcher and his computer program:
Eliza: How are you today?
Res: Not so good?
Eliza: Why do you say not so good ?
Res : | suffer from allergies
Eliza: That’s interesting
Etc...
Eliza: you are being a bit negative -Ambiguities
Res : No I'm not
Eliza: How long have yobeen not
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PARADIGNSHIFT NLP over 30 years later

Syntactic &
semantic
analysis is
done by the
researcher
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PARADIGNSHIFT NLP today focused on NER

Royal Society of Chemistry’s (R8fert Prospect.
Evidence of a shifting paradigm in the pubbidting w

Name Entity Recognition
(NER)

*Open Source & Access

sText Mining/NLP/N&R,

OSCAR3)

*Ontologiaso. so, oBo chesl, Gold
Book)

Chemical Structure

Informatiofcni, smiLes, cmu)
-Unilever Centre at U of Cambridge
-Eur Bioinf Institute
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ARADIGNDHIFTNLP today focused on NER

Examples of licensed chemical NER capabilities...

Z Accelrys (tool)

# Fraunhofer Institute/Cheminfo (tool)

4 IBM (tool & patent database)

% ReelTwo/SureChem (patent database)

& TEMIS (tool)
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PARADIGNSHIFTNER requires conversion tools

< Name to Structure
— LicensedACD/Labs, CambridgeSoft, Lexichem, OpenEye

“«Image to Structure
—Open Sourc@SRA (NCI Frederick)

—License&eymodule/SimBioSys, Fraunhofer Inst.

—>
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Where&semantic Wek Chemistrymeet—
electronic way to capture structural information

*[nChl &/or SMILES for chemical metadata inserted in  to a XML/CML formatted document:

*INChI=1/C20H23NO6S/c1-27-20(24)14-4-9-17(10-5-14)28(25,26)21-15-6-2-13(3-7-15)18-11-8-16(22)12-19(18)23/h4-5,8-
13,15,21-23H,2-3,6-7H2,1H3/t13-,15-
*SMILES: COC(=0)c(cc2)ccc2S(=0)(=O)NC3CCC(CCI)clcece(O)eclO

LXML/CML formatted documents are great for information exchange!
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Assessing curretate of the avith NER
MDL Reading Machine model for NER is prowafidn he
IE requires N
manual T
analysis
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Identify: ¥ §
Formal structure AN
Physical properties
Name Candidates
Labels, Abbreviations, Anapher
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PARADIGI@HIFTAsseSSing NLP conversion tools for information
extraction...

£Ability to automatically identify a...

Chemical & Biological nastsrly successful

NER tools can

Image armore difficult requires manual intervention imprOVG

— | ~Jinformation
£Ability to convert a chemical name/imag action
structure

Immensely.

Name conversifairly successful
Image conversimore difficult

&Syntactic analysis of biological and chemical
iInformation manual inspection.
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LISTIVISION:

Multiple Views of the same information all®@rocmerrogo key areas of
exploration: Chemistry & Biology Space

# #$
| Drug Safety

&
Biology Space
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HoLisTIMISIONA Chemistry query can branch into Biology

Space, to filter information...

Can | find key information on a

compound of interest?

%& " ()
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A Biology query can branch out into Chemisirio3psake toxicity
guestion...

What compounds are known to
cause acute liver failure ?
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HoLISTIMISION: First example of biomedical text mining
from the literature (1986)

# David R. Swanson

— Raynaud’s Syndron@pisodic shutting off of blood to finge
— Syllogism- Unknowrconnections bet/ symptoms/causes & ppssible
cures

(A) Raynaud Patients———» (B)BlOOd factors

High viscosity
- ) : Cell rigidity/deformity
v

(C) Fish oi——— (B)Lowers blood viscosity
Reduces cell rigidity
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“Take Home” Messages...

* Remember researcher...

& Paradigm Shift...

OS



P

Prediction

% Federated Search & Mash-ups K% =

— Researchetseware.

+ Researchers can view

diverse information sets
with...
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