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Challenges

+ Existing drug discovery and development process cost
too much to be sustainable in current climate

* Pharmaceutical research is a data intensive endeavor

+ Data is being generated at an increasing rate
— Difficult or impossible for any scientist to know all the sources —
scientists asked to work more outside their own areas
— Nucleic Acids Research, DB issue
+ 1078 databases, 110 more than last year
« links to more than 80 databases have been updated
» only 25 obsolete databases have been removed
— Multiple ways of describing the same or similar data (same or
similar depends on point of view)

» MESH, PathArt disease, PharmaProjects indications, gene
ontology, IDDB3 Pharmacology

» How does one query across overlapping data?




Where are Internal Data? Silos of Silos
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“Tools, application, and data are standalone with limited interaction
-Scientists have great difficulty finding their data and associated tools

Asking cross—domain questions ( e.g. Discovery + Medical ) very difficult
-Support becoming very impractical - estimated 400+ individual tools across silos
-Larger problem in older companies and regulated industries
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Data are generated faster than they
can be understood

Must find data that are relevant

— tremendous duplication
— what is the current answer?
— wheat from chaff
* Find connections in data
— visualization

— words
— statistics

« Difficulty measuring value of data, e.g. compare to compute speed
— database quality

+ database 1 vs. database 2

* agreement
+ quality measure of each element
» Data curation is expensive
* More than just having the data: ability to retrieve relevant decision-
making information must be part of the value metric




How do we address?

Use Discovery Target Assessment Tool (DTAT)

— DTAT allows scientists to evaluate drug targets. DTAT allows scientists
to select the scientific question of interest and returns data that is in the
appropriate context.

Uses RDF to store information about targets, pharmacology, internal
development, disease

Built upon Life Science Grid (going open source ca. end of March)
Plugins use “listeners” to respond to appropriate data type and
serve information

Question framework allows scientists to learn how each data source
provides relevant data

— Questions stay relatively constant, data and sources change.

— Ifinformatics is doing proper job, we are providing the best answers for
the questions.

Show DTAT
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- Where are the Lily SNPs for this target?
What are the gene regulatory regions for this target?

3) select
‘What other companies are working on this target? 1 -
‘What is the function of this target? q u eStlon
Is there a mouse model for this target?
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“What are text mining results for this target’

‘What are the changes in the past month?
‘What are the toxicology results for this target?

What are the biomarker results for this target?
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The Theory

IDDB3 PharmaProjects
* drug name ,» °*drug name
* synonym(s) * synonym(s)
» originator(s) » *originator(s)
* world status(s) » world status(s)
« therapy(s) » *therapy(s)

* pharmacology(s) structure ____» « pharmacology(s) flat
« target(s)

| Make a database and match on these fields and we are done! |

Reality
*Now we can select a drug name and both databases will respond
* but drug names are often worded differently or disagree
» same issues with originator, world status, therapy, pharmacology
* DTAT is target focused, but IDDB3 doesn’t have target!
* We can select a target in PharmaProjects, use pharmacology to find the
matching records in IDDB3
» Works about 30% of the time. All of these fields are text fields and can be
different
« currently use Lilly curated target mapping to pharmacology
*We can spend the human resources and do the mapping, put in the database and we
are done!
*But these databases are updated so our database is out of date
*Updates often conflict with what has been established in the DB. Which is correct?

Why not use a relational DB?

RDF allows data to be stored and queried without first requiring a schema
— In a relational model, the structure has to be agreed upon first before any data can ever be
stored. With RDF, the triple construct is simple and allows you to store all data immediately.
RDF is more agile and allows for incremental changes
— Additional data and/or attributes can be added quickly with minimal impact. Adding new
relationships is nothing more than adding a new triple. None of the existing structure or data
is changed. In relational, adding new relationships requires that the structure/schema of the
database be changed.
The RDF triple is standard across all implementations
— Relational database representations are typically unique to the designer (i.e. each
company's EMPLOYEE domain will have it's own representation of tables, columns, and
relationships). This requires custom coding and renders interoperability virtually impossible.
owever, a triple is the simplest of structure (i.e. subject, predicate, object) and all RDF uses
t.

Metadata is stored in the RDF
— The attributes of a given piece of information is contained in the RDF itself. Therefore, the
ability to identify these attributes and explore the data is much simpler than having to
understand the relational organization of the data

RDF is intended to be more expressive than relational
A triple is designed to be "sentence-like" and relates data in a straight-forward way
Compound example, LSG can listen to new type

Thanks to Phil Brooks




Question: What is the penalty for conflicting data?

What if 2 or more databases disagree? Do we need to fix
them? Can we live with the ambiguity?

Can we simply show the scientist the similar data and let
the scientist make the call that is appropriate for that
time?

Would the scientist be motivated to fix the answer?
Issues around how scientists could change the RDF
store? Need to make it very easy and have an
immediate benefit.

Estimate that over 90% of the data will not be used in the
database, so we shouldn’t spend the money / time to
resolve conflicts.

“Ideal”

Ability to purchase high quality triples
Ability to “update” triples

Ability to show conflicting data in an intuitive
manner

Realization that not all conflicting data is worth
resolving — agree to disagree

Understanding of how recent data fits into
existing knowledge — most beneficial to experts

Scientists directly contribute to the RDF




Life Science Grid

an asynchronous web
services (message oriented)
“smart” client-side application
deployed using Microsoft
ClickOnce deployment strategy.
: Microsoft
Visual Studio 2005
: Windows XP SP2, .NET
Framework 2.0, WSE 3.0
: Windows 2003 Enterprise
Edition, SP1, .NET Framework 2.0
and lIS 6
Supported:
- MySQL5.0

— Microsoft SQL Server 2005
Express Edition

— Oracle Database 10g Express
Edition

Framework to be released under
the BSD license

Framework will include sample
public domain plugins
Documentation “how to” for
software developers

Conclusions

Lilly is using RDF as part of our scientific

solutions

Life Science Grid is being open sourced
Lilly is interested in collaborations in this

area




Abstract

Pharmaceutical researchers are facing tremendous challenges in being able
to answer interesting scientific questions in drug discovery. This is because
the knowledge that they seek is typically held across many disparate data
stores that are managed by a range of different laboratories and
organizations. Integrating the data stores is difficult because they use
different file formats, identifiers, terminologies, and data types. They also
contain data of differing quality based on the study design and the
experimental methodology used to generate the data. These challenges are
compounded by the fast rate of growth of data due to automation, new
databases due to novel techniques, duplication of data, and overlapping
data and concepts. It is imperative that scientists can easily identify data
sources of interest, pull them together in interesting ways, and interact with
the results intuitively. In order to be meaningful for a domain expert it is
necessary to have capabilities that would allow a scientist to view new data
or data that has been changed. This presentation will describe how
Semantic Web technologies are playing a role in addressing some of these
scientific requirements at Lilly.




