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Human genome near complete: Oct. 21, 2004, Nature
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Futative patnways 10r immune arug ailscovery

PI3K P13K, AKT/PKB, PDK, PTEN, mTOR, GSK3f Cancer rheumatoid arthritis,
inflammation, respiratory
disease

MAPK ERK pathway: ERK1, ERK2, EGFR (RTK), Inflammation, rheumatoid

HER2(RTK), B-RAF, MEK1, MEK2 arthritis, cancer, and
JNK pathway: JNK1, INKK neurological diseases
P38 pathway: p38a ,8 vy ,6 , MAPKAPK?2 (Parkinson)

Tyrosin EphB3, c-Met, EGFR, HER2, VEGFR, FGFR, PDGFR, | Cancer, diabetes,

kinase (RTK ) | FLT3. Src, Lek Abl rheumatoid
arthritis/inflammation

Integrin ILK, Integrin (a V/IB 3,a 2/ 1, a 4/ 1) Inflammation, cancer, peripheral
vascular disease, respiratory
disease

Pro- TNF-a , TNF-a receptor, TACE, IKK-a ,-B ,-y , Rheumatoid arthritis and

inflammatory | IL-1, IL-1R, IRAKL, IRAK2, IRAK3, IRAK4, IL-6, IL- | inflammatory disorders,

6R, Toll-like receptors, BlyS (BAFF), CD40L, autoimmune disorders, cancer
LT-B , GM-CSF

Anti- IL-2, IL-2R, IL-4, IL-4R, IL10, IL-10R Inflammation, cancer

inflammatory

Chemokine CXCR2, CCRS3, CCR4, CCR5, CCRe6, ERK, AKT, p38 | Cardiovascular disease,

inflammation, infection,
metabolic disease, respiratory
disease, cancer

T-Cell, B-Cell | TCR, calcineurin, IgE, FceRl, FceRll, kinases Immune response, allergic
disorders
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Integrated Biology

Systems Biology

Synthetic Biology

Project Management



Omics
Modeling/Simulation

Data/Knowledge Base, Ontology, Semantic Net.

Tutornal



NIH Roadmap

e Elias A. Zerhouni

( IBC's 9th Annual Drug Discovery Technology World
Congress, http://www.drugdisc.com/ )

 New Pathways to Discovery
- Building Blocks, Pathways, and Networks
- Molecular Libraries and Imaging
- Structure Biology
- Bioinformatics and Computational Biology
- Nanomedicine

 Research Teams of the Future
* Re-engineering the Clinical Research Enterprise
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C.elegans (Caenorhabditis elegans)




nttp://geo.nihs.go.jp/cers Developmental Animation
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National Cancer Institute $12.6M/5years
Todd Golub
The Broad Institute/MIT &
Dana-Faber Cancer Institute

kinase

Cancer predictive model



' NR-SX

Nuclear Receptor & Syndrome X

Bioinformatics
Success Story

Equal Partnership
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IBAT: Acid Transporter, INOS: Nitric oxidate sythase
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Department of Biology, Davidson College(http://www.bio.davidson.edu/)
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Network
Perceptron/Adaline,Nerual Net, GA
Neruoinformatics

Modeling

Realistic Model
Vortex Model (

M.C. Roco and W.S. Bainbridge, Converging Technologies for Improving Human
Performance Nanotechnology, Biotechnology, Information Tecnology, and Cognitive
Science, NSF/DOC-sponsored Report

(wtec.org/Converging Technologies/Report/NBIC_report.pdf)
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Discovery Learning Project UT,P :Goalis

To improve students’ ability as independent thinkers and
life-long learners.(www.ph.utexas.edu/~gleeson/




NSF:The Role of Theory in Biological Physics and Materials (biophysics.asu.edu/workshop)
Philip Nelson, Biological Physics-Energy, Information, Life, Freeman, NY, 2004

Internet : MIT
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