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Text Analytics at the Bench m

Notiora

* Resolve the Disconnect between Literature Study and
the Bench

> Integrate Literature Search and Analysis with the daily
research activity

» Literature analysis embedded within scientific protocols
> Increase diversity of literature scientist is exposed to

e Literature serves at the Bench as:
* Hypothesis Generation
e Result Annotation
e Extra-modal Result Enrichment



Objectives m
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* Familiar Framework: Pipelining

* Issue: converting raw scientific data in to qualified Literature queries

e Scientists, not Literature Scientists

* Encapsulate engine-specific details

* Universal Query Language
e Common document model

 Simultaneously:
* Ready-to-run Protocols
* Build-it-yourself Components
* 3rd party integration



Text Analytics for Pipeline Pilot m
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»Method highlights

* One Query Language simultaneously searches

Google .

* Discover trends and correlations between your experimental
data and the scientific literature

* Extract key concepts (compounds, diseases) from text

* Both: Ready-to-run protocols and open platform



Example |: AIDs MCSSs in PubMed m
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« GOAL
* Enhance understanding of MCSS Analysis

« METHOD

* Consider active compounds in the 97 NCI| AIDS dataset
* Find Diverse Maximal Common Substructures (MCSSs)
* Find literature referencing compounds with substructure
* Measure Antagonists & Inhibitors in literature

 RESULT

e MCSSs are enriched with relevant literature context



AlIDs MCSSs in PubMed : Protocol m

Notiora

Fead MCl &I Joinin HTS Select actives Remove 20 Coords Generate HTWL Molecular
datazet activity data Hydrogens Maximal Tahle Yiewer
COommaon

Substructure

Zearch Pubied Fepart Each HTML Report
for Each Structure Wigwer
Structure




AlIDs MCSSs in PubMed : Results
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MCS Substructure Related Documents Anmtagonist & Inhibitor Acthity
92 Documents
0.030 -
Example Document
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cmd=retrievefdb=pubmedsdopt=CitationZlist vids=152514E65 b 0.010 -
Frequency: 75 Chematherapeutic drugs that inhibit the syrthesis of DN,
precursor thymidine triphosphate cause apoptosis, sthough 0.005 4
the mechanism underlying this process remains rather 0000 -
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myeloid leukemia U937 cells treated with the thymidylate- &t:é"’ & & s &@n?“"
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Example 2: Validate Gene Clusters m
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« GOAL

* Validate gene clustering via gene correlation in PubMed

« METHOD

* Cluster genes by expression patterns in 60 cancer cell lines
* Validate names of genes using MeSH
e Calculate RMI for all pairs of genes contained within each cluster

 RESULT

* ldentify some clusters as valid, poor, or potentially novel
e For example, fatty-acid-Coenzyme A ligase, long chain |



Validate Gene Clusters : Protocol
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Validate Gene Clusters : Results

Cluster Gene ID Name Title of First Article in PubMed Articles Validated Query Most Related to Best RMI IntraCluster Hits
455  C19166 mitogen-activated  Inhikition of lipopolysaccharide- 4538  Mitogen-Activated [ ceramidase OR -13.60 ' '
protein kinase 3 induced tiszue factor expression Protein Kinase 3 Ceramide
in monocytes by urinary trypsin Trihexozidase
inkibitor in vitro and in wivo.
455 3C19109 fatty-acid- Blood cell gene expression g fatty-acid-Coenzyme - ' '
Coenzyme A ligase, profiling in rheumatoid arthritiz. A ligaze, long-chain 1
long-chain 1 Dizcriminative genes and effect of
rheumataid factor.
435  3C175835 H-acylsphingosine  Sphingosine farms channels in 354 [ ceramidaze OF fitogen-Activated -13.60 ' '
amidohydrolase membranes that differ greatly from Ceramide Protein Kinaze 3
0. (acid ceramidase) thoze formed by ceramide. Trinexosidaze )
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Validate Gene Clusters : Results
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Caveolin-1 is not required for murine intestinal cholesterol transport.

Valasek BiA Wene J, Shaml FWW, Anderson BG, Repa T

Diepartment of Physiolagy, The Thuversity of Texas Southarestern Medical Center at Drallas, Diallas, Texas 73350, TEA
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Summary 7‘\
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* Target Research Scientist in daily practice

* Examples illustrate how Literature serves as:

 Result Annotation
 Extra-modal Result Enrichment
* Hypothesis Generation

sciltegic

ask more of your data




Example 3: Chemical Trends in Arthritis m
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« GOAL

* ldentify molecules newly discussed in an Arthritis context

* METHOD

* Scan 10-year Arthritis literature for all molecules
* Determine correlation of molecules to Arthritis topic
* Discover recently up-trending molecules

 RESULT

* Metformin (oral hypoglycemic) merits further investigation



Chemical Trends in Arthritis : Protocol
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Chemical Trends in Arthritis: Results

Topic: arthritis chemicals
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