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Introduction & Overview %

- Speaker Introduction

- Description of the Talk & Bioinformatics
— An Integrative Information Science

- lllustrative Exercise: Processing a ‘Top
50’ candidate genes list

 Future goals for Bioinformatics:

— Systems Biology of Complex Phenotypes
— The New Medicine
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Bioinformatics

Y

General Tools
— WP, Spreadsheets, Robotics, Instrumentation

Communications

— E-Mail, Networks, Internet & World Wide Web
Databases

— Storage, Organization

Analysis Tools

— Examination & Discovery
Informatics Has Changed How Science is Done

Basic Point of Talk

D

New Biology ->
New Genetics ->
New Medicine ->

How Information Sciences &
Technology can Support and Influence
this Process
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Bioinformatics Skill Set

Y

Practical Tools

Cross Cultural Exchange

— Language of Biomedical Research

— Language of Informatics

Solving Scientific Problems using
Computers

— Database Interoperation

— Process Modeling & Data Visualization

Bioinformatics is an Information Science

Informatics Research

D

Problem Determination Data Pr;duchon

User Requirements .
Data Ggathering
ESIGN User Interface
/'S

System Configuration

& Maintenance > | System \))

DEVELOP

‘ Data Distribution
Usage & Outcomes >
Results

EVALUATE &

Interpretation
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Bioinformatics Skill Set

Practical Tools
Cross Cultural Exchange

— Language of Biomedical Research
— Language of Informatics

Solving Scientific Problems using
Computers

— Database Interoperation
— Process Modeling & Data Visualization

Bioinformatics is an Information Science

Bioinformatics Significance
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Illustrative Exercise

- What do you do with a “Top 50’ list of
candidate genes?
— Nomenclature
— Similarity:
» Coding, non-Coding
» Structure & Function
» Cross-Species homology
— Known Variation

— Published Literature

» Systems Biology: pathways & interactions

.
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Nomenclature

.
——
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o —
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- Key to being able to find references
— New and Old references

- Current Central Repository for Gene
Names

—HUman Genome Organization - Genew
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Similarity - Biosequence

- DNA Sequences
— Get from GenBank
— Find Genomic Location and Control
— Gene Family?
- Protein Sequence
— Function
— Expression

13
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Genomic View - EMBL
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Sequence & Results Manager:
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Promoters & Enhancers

- Transcriptional Elements

- For Genes & Genomic Region
— Enhancers can be distant

20
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Similarity - Function

- Group genes of similar function

— Spatially
— Temporally
— Action

- Need for common Vocabulary

23

GO: Gene Ontology
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Similarity - Orthologs &
Paralogs

« Function Clues from:

— What is know in other organisms
— Evolution of gene in organisms

25
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Jackson Labs: MGI
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Variation

- Today: SNPs
— Functional & Non-Functional

- Yesterday: RFLPs & SSLPs

28
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SNP Consortium
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Published Literature

Searching the Medline Abstracts
— The MESH Vocabulary

Now: Full Text & Web supplements
Future: MIAME & other standards
3D Protein Structures
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Systems Biology - Pathways & =
Interactions

- Use our growing knowledge of:
— Pathways
— Gene & Protein Interactions
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Bioinformatics Future

Application of our discovered knowledge to heath
care

Pharmacogenomics
Delivering Tools to the Clinician
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GeneClinics: Knowledge Base

- Expert-Authored, Up-to-Date
— Rapid Information Growth
— Genetics Health Paradigm
- Meet Need of Health Professionals

OO-DBMS via XML & WWW
Develop Electronic Peer-Review
Evaluate Utility & Methods

Now: GeneSeek -> Integration

41

GeneClinics: Knowledge Base
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* 7 new listings:

42

21



MINF 571

Ble it Wew Foworites ook Hel
| Akess [] rdet) moceserrgensd ncss b= g =208 1ndkay=sm DO Ty = o=t =L M3 densime=]pr of s abheimerindes Himl 7| 50

T} Genesteviems: Alzheimer Disease Deerview - Micresoft Internet Enplorer =] :l'-I

Home About Laharatory Educatio nal
Pans This Site | minaFlEviews Diirectary Directary Materials
[zt ral Fiskeriais|
forintable Copy] Dsease characteristics.  Alzheimer discaze (A0 (2 characterized by adult- i

cnzet slowly progressive demenba azsocigted with diffuse cersbral aophy on

Alzhaimer Ovarviaw reLraimagng studies. 815 the mask cammen form of dementa, but lese than

—— i

sl % of Farmilles with AL Reve sarly-onset familal A0 (EQFAL, In whith
Drefiruition EYMpEaME corsistanty oocur bafore the age of 65 years,

Prayalence

Catzgorks Disgnosistesting,  The diagnozis of Slzhemer disease is bassd on the
Driagnesiz histologied findings of B-amykoid plagues and Intraneuronal newrefibilla-y
Genetic Courseling TaEnles, WO accurate cinkd d\anostic test for AD &xsts, & signifcent
Recolrees dseaclaton with the e allela of apolipopratein E supports the dagnosis of 2D
Peferarees in petients with dementis and inoreeses the rsk tat asymptomatic indviduss
Feview Histooy wil evenbualy develop AD, AooE genotyping, however, is neither fully specific
Top of Page rar seraitve . Three foms of BOFAD caused by mutabeons b one of dhres

Loal . e oo feie oo LR R, - I S

Included Rewiew 4] AT |

dfferent genes (AR, PSENT, PSENZ) are resogrized. A modeoidr genstic st i
T ST T r_ﬁ
Early-Gnsek Familal

Alzhemer Diseas
Lz & ICIi-:icc oo defined terms (i purplke), definiton displays here, I
G to Search =l
=
2] hitpafvass. g ered nice. confoerd s (a0 cessac=209 1 Bhe =S me yarLOR ML v = INER BRI Bfrya s Pigdsflens | (g It=rnat
43

Questions:

- Are these the best possible interfaces to
the data?

- How can Bioinformatics Support
Medical Informatics?

« Web links for sites in the talk available
at:

http://medir.ohsu.edu/~bioinf/acdmurls.ntm
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