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Principles and Practices

1900-1955 1953-2005

* Body as a machine * Body as a computer
* Matter and energy * Information

* Biochemistry, physiology * Molecular Cell Biology

* Small molecules, organs  Macromolecules, cells

* Rates, concentrations * Enumerations, interactions
* Pathways and cycles * Pathways and signals

e Simulations e Models

* Integrative e Reductionistic
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A Century of the Gene

* 1987 “Genomics” coined by T. Roderick
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— Gene + Chromosome + ‘“ics Genomics
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The “omics” Transformation of Biology
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Cell & Mol. biology “Functional Genomics’

Protein structure “Structural genomics”
Protein biochemistry “Proteomics”
Descriptive biology “Phenomics”

Reading the literature “Mining the bibliome”

“There’s no place like ome™



J.D. Watson (1965). Molecular Biology of the Gene, W.A. Benjamin, NY
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J.D. Watson (1965). Molecular Biology of the Gene, W.A. Benjamin, NY
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Consilience

1900-1953
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Body as a machine
Matter and energy
Biochemistry, physiology
Small molecules, organs
Rates, concentrations
Pathways and cycles
Simulations

Integrative

1953-2003

* Body as a computer

e Information

* Molecular Cell Biology

e Macromolecules, cells

e Enumerations, interactions
e Pathways and signals

e Models

e Reductionistic

Advanced technologies, multidisciplinary teams
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Brains & Genomes

1990-2000 “Decade of the Brain”

1990-2000 Beginning of the “Genome Era”

“Brains were brains and genes were genes and rarely
the twain did meet.”

1998 Neuron 2002 Laguna Beach
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Lessons learned, promises kept: a biologist’s eye view

of the genome project

Lessons Promises

S. Tilghman, Genome Res. 6:773, 1996
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Lessons learned, promises kept: a biologist’s eye view

of the genome project

Lessons

 [nformation is power

* The power of collective
action

e The power of high-
volume data collection

S. Tilghman, Genome Res. 6:773, 1996
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Lessons learned, promises kept: a biologist’s eye view

of the genome project

Lessons Promises

 [nformation is power e Connections
e The power of collective < The power of model

action organisms
e The power of high- e The freedom to do
volume data collection o][e][e]s)Y,

S. Tilghman, Genome Res. 6:773, 1996
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Allen Institute for Brain Science

* Founded in 2001 by Paul G. Allen and Jo Allen
Patton as a 501(c)(3) nonprofit corporation

* Scientific Advisory Board chartered Fall 2002
* Hiring of full-time staff commenced Q1/2003
* Inaugural project begun Q1,/2003

* Public announcement of $100MM, 5-year
“seed” funding on September 16, 2003
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Allen Institute for Brain Science

* Senior Advisors: James D. Watson, Steven Pinker
* Scientific Advisory Board:
— Marc Tessier-Lavigne, Genentech Inc.
— David Anderson, Caltech
— Joseph Takahashi, Northwestern University
— Gregor Eichele, Max Planck Institute and Baylor
— Richard Gibbs, Baylor Genome Center
— Arthur Toga, UCLA
— Steven Paul, Lilly & Co.

— Catherine Dulac, Harvard University
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Allen Institute for Brain Science

* The inaugural project is a genome era atlas
of the mouse brain

* The goal 1s to construct an objecttve and
consistent map with the goals of anatomic
fidelity and cellular resolution

* This map will be based upon the

expression patterns and levels of up to

20,000 genes
“
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Allen Brain Atlas

* A secondary goal is to develop a high-
throughput technology platform to

— Examine other strains
— Perform perturbation experiments

— Construct subsequent generation maps, €.g.
proteome

* The timeline for the project is three years
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Allen Brain Atlas

* Work 1s being carried out in a 30,000 SF facility
in Seattle

* Current staff is ~26 FTE and represents a
multidisciplinary team with experience in
— Neuroanatomy
— Genomics
— Engineering
— Process development
— Image analysis
— Data mining

* Staff will expand to ~50 FTE by Q4/2004

“

-

ALLEN
BRAIN ATLAS



Allen Brain Atlas

* During the first year we have a dual focus on
— Medium-throughput data production

— Process and technology R&D in preparation
for scale up

e Milestones achieved to date
— LIMS development
— Pilot data production
— Database, application and user-interface
— Gene selection and probe design pipeline for
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In situ Hybridization
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Huntingtin-associated protein HAP1
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Differential expression of Synaptotagmins
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ABA User Application
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ALLEN BRAIN ATLAS PROJECT

Paul 5. Allen had a wision that recent advances in
computer science, bioinformatics, image analysis and the
seguencing of the human genome could be brought
together to answer one of the most complex questions in
hurnan biology—what is the brain and how does it wark?
He brought this vision to a renowned group of
neurascientists and advisors, and the &llen Institute for
Brain Science was born,

Faul G, Allen has committed an initial $100 million in seed
roney for the Institute, Its inaugural project is a massive
and armbitious undertaking: creating a 21st century rmap
of the brain. The allen Brain Atlas will be publicly
accessible and will have immediate utility and far-reaching
implications for brain science,

Ernployrnent opportunities at the Allen Institute for Brain
Science and Allen Brain Atlas are listed on the Yulcan Inc.
weh site at jobs.wulcan.com.

ALLEN
BRAIN ATLAS | a project of the Allen Institute for Brain Science
“" ABOUT THE ATLAS {,T'--

www.brainatlas.org

The allen Brain Atlas project, named
for its founder Paul G, allen, will
combine the disciplines of
neuroanatorny and genaormics to
create the most commprehensive map
of the brain at the cellular level,
illustrating the functional anatormy of
the brain through a collection of
gene expression maps, brain circuits
and cell locations, The Allen Brain
Atlas will be the cornerstone of Z1st
century brain science. Researchers
around the world will leverage
inforrnation from the Brain Atlas to
gain insights into some of the most
profound and challenging questions
facing science in this century.
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Allen Institute for Brain Science

e Atlas-related research
— Neuroinformatics/computational biology
— Comparative genomics and data-mining
— Collaborations around use of platform
— Murine transgenesis/KOs and behavioral

phenotyping

* Future research areas
— “Proteoarchitecture” and connectivity mapping
— Live animal imaging

m — Closing the “gene gap”
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Closing the Gene Gap

* C. elegans
— 19,000 genes
— 302 neurons
— ~7000 synapses
* Homo sapiens
— 24,000 genes
— 100 billion neurons

— ~10% synapses
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How a Tiny Number
of Genes
Creates the Complexity of

Human Thought

GARY MARCUS



