
The Next F rontier:
Mapping the Brain

Curing Brain Disorders



Source: 
2008 WHO Global Burden of Disease Report

Burden of Disease:
L ead Contributing Disease Categories to D A L Ys



Over 34,000 suicides per year in the 
U .S. (C D C 2007)

- 90% related to mental illness

Mental Disorders: Mortality

For context:
33,000 traffic fatalities
18,000 homicides
20,000 A IDS deaths



Public H ealth Impact:
Early Mortality in Individuals with 

Major Mental Illness (MMI)
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Adapted from Colton and Manderscheid, 2006, Prev Chronic Dis

Data from 
outpatient 
and inpatient clients
diagnosed with MMI

Average age at 
time of death : 56 
years

Increased 
cardiovascular and 
pulmonary disease



The Wounds of War

PTSD
TBI
Depression

We are losing more soldiers to suicide 
and high risk behaviors than combat
- Gen Peter Chiarelli, Vice Chief of 
Staff, US Army, 2010

2.1M (?) served - >300,000 (?) injured
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Invisible Wounds of  War

Brain injuries TBI, PTSD, Depression

Leads to collateral damage: addiction, high risk 
behaviors, family conflict



Solutions
End the wars

Treat the injured
Research trauma, plasticity, recovery

End the stigma



A Moonshot for the Mind

Where do we need to go
What do we need to get there
Who will be the astronauts



An Earlier Challenge

Movie of JFK May 1961



What do we need? Genomics

Human Brain Genome Atlas Project 
All the genes, all the areas
Across development, across gender

Brain Disorder Genome Project-
10,000 DNA samples for every common 
brain disorder sequence, epigenome
public access repository



What do we need? Connectomics

Human Connectome Project 
Quantitative maps of the wiring diagram
Variation across 1,000 individuals

Human Cellular Neuro-Taxonomy Project
Defining cell types in the human brain
Dictionary of transcriptional profiles



What do we need? Clinical Resources

Standardized, Integrated 
Clinical Data for Broad 
Sharing

80% of 
patients are 
partners



Despite Greater Pharma R&D Investments, 
FDA Approvals of NMEs Declined

Glaxo tries biotech model to spur drug innovations. Wall Street Journal, July 1, 2010.
*Estimate

Sources: Pharmaceutical Research and Manufacturers of America; FDA
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FDA 
Re-
view
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New NIH FDA Partnerships

NIH 
Supported 

Basic 
Research

Cures Acceleration Network
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What do we need? Clinicians

10,000 therapists trained 
in CBT for PTSD/Dep, 
to treat 300,000 patients



What do we need in 2010?

Molecule   Cell      System   Individual   Social
GWAS
Sequencing
Transgenics
Epigenetics
Databases

Stem Cells
Transcript
profiles
Proteomics
Optical
imaging
Databases

Electrode 
arrays
Zebrafish
Imaging
ChR-2
Databases

Sensors
Eye gaze
Cognitive
Tools
Epidemiology

Web 2.0
Knowledge
management



Biodiagnostics
Treatment of core pathology

Strategic prevention
Cure Therapeutics

Diagnosis by symptoms
Treatment of episode
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Clinical
genomics

Neuroimaging

Proteomics

Molecular 
diagnostics

Preventive
interventions

Translating Neuroscience to H ealth

Translating Research to Practice
Dissemination   Access   Coordination

Genes      Cells    Systems     Individual   Social

Next-Gen Clin Trials
Early Interventions
POC Dx



The Costs

The Costs of Not Doing This



Who will be the astronauts?



Patient  Protection  and  Affordable  Care  Act



A Moonshot for Inner Space 

The Next Frontier
Mapping the Brain

Curing Brain Disorders


