
A NEW ERA IN MEDICINE
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Better Prevention and Management of Chronic Disease are Critical to 

Improving Health Outcomes and Lowering Healthcare Costs

Source:  DeVol, R, Bedroussian, A, et al.  An Unhealthy America:  The Economic Burden of Chronic Disease.  The Milken Institute. October 2007.

THE PROBLEM
Disease burdens are at epidemic levels and costs



A unique medical research 

institute:

• first fully integrated entity to make 

“personalized medicine” a reality

• weaving together discovery, 

commercialization, and application of new 

personalized diagnostics and therapeutics

• the model for 21st century care that 

applies the latest knowledge to prevent, 

delay onset, or cure disease

Mission and Vision



Learning 
Health Care 

System
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Genomic Profile / Predisposition / Environmental Risks

Personal Health / Wellness 

(Disease pre-emption)

Interaction with Health Care 

Provider (Early diagnosis if needed)

Interventions (Targeted treatment 

individualized to my molecular profile 

and that of my disease)

Post-Disease Management 

Family 

Members’ 

Health Care

What is Personalized Medicine?











Large-Scale Science

– 4 site NIH Microarray Consortium (funded by 15 NIH 
institutes at Duke, Yale, UCLA, Stanford, TGen)

– 10 years of experience with Affymetrix platform

– 5 years experience with Illumina

– >60,000 RNA expression profiles run

– >100,000 SNP genotyping arrays run (10k, 50k, 100k, 
500k, 1M)

– Software developed with industry to call and analyze 
genotype data

– Public access data warehousing 

– First “Genomics Collaborators” , “Center of Excellence”, 
and “TransMed” site of Affymetrix

– NHLBI Programs in Genomic Applications

– NEI intramural contract site

– NIH Neuroscience Array Consortium

– NCI funded leukemia catalog

– NIA funded Alzheimer’s disease catalog

– ADNI Consortium hub

– International Autism Genome Project Genotyping Site

– High throughput sequencing (Illumina/ABI)

– ENDGAME Consortium 



The Shop





Sudden Infant Death Syndrome (SIDDT)

Puffenberger et al. Proc Natl Acad Sci U S A. 2004 Aug 

10;101(32):11689-94 



SNP-Linkage Software Development

Bio-IT World Grand Prize Winner 2005



High-Throughput Mutation Identification
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Belleville Old Order Amish

* * *

*

Lancaster Old Order Amish

Cortical 

Dysplasia with 

Focal Epilepsy 

and Autism 

(CDFE)

Strauss et al. 

Recessive 

symptomatic focal 

epilepsy and mutant 

contactin-associated 

protein-like 2. New 

England Journal of 

Medicine, March 30, 

2006

Autism Spectrum Disorder





Medulloblastoma

• Undifferentiated embryonal 

neuroepithelial tumor of the 

cerebellum

• Most common malignant 
brain tumor in children

• Frequently metastasizes

Brown KM, MacDonald TJ, LaFleur B, Peterson KM, Lawlor C, 

Chen Y, Packer RJ, Cogen P, & Stephan DA.  Nature 

Genetics. 29:143-152, 2001



Medulloblastoma Treatment

1. Surgery

2. Usually chemotherapy

3. Craniospinal radiation to prevent 

metastasis

Surviving patients have poor quality of life 

due to side-effects of radiotherapy:

•Neurocognitive deficits

•Neuroendocrine deficits

•Hearing loss





PDGFRA Blocking Antibody 

Inhibits Activation of MEK1/2 and 

MAPK



Pediatric ALL – Diagnosis 
and Treatment

Mitchell S et al, BMC Genomics. 2004 Sep 23;5(1):71. 

Henry M et al, Submitted

Brown KM et al, In Preparation

TEL-AML1TEL-AML1

T-Cell
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Novel, 

High 

Risk



Diagnostics and 
Therapeutics for 
Complex Genetic 
Disease:

How can we cure 
memory disorders?

DNA Pooling

Individual genotyping population 1

Performance in a 

verbal recall task

25%    50%   75%

N = 345

KIBRA

CLSTN2

top 50% performers

vs

low 50% performers

500K SNP Chips

Candidate

SNPs

(2-based)

Candidate

regions

(sliding window)

KIBRA

top 25% performers

vs

low 25% performers

KIBRA

CLSTN2

Individual genotyping population 2

 

Stephan et al, 

Science, 2006

First to use 

>500,000 SNPs 

to scan the 

genome 



Alzheimer’s Disease
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High Hit-Rate with Small Molecules and Peptide Inhibitors 

(75%)



Commercialization Vehicle



More Genetic Risk Factors



More Genetic Risk Factors



ALS

Multiple Sclerosis

Age-related Deafness

Bipolar

Parkinson’s Disease

Alzheimer’s Disease

Diabetic Neuropathy

PSP

Melanoma

Addictions

ADNI

Dunckley et al, New 

England Journal of 

Medicine, 2007

More Genetic Risk Factors



Estimated Savings in Prevalence & Costs of 
AD with Delayed Onset/Progression
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Delayed Onset & Slowed Progression (~6 yrs) 

Adapted from The Lewin Group Report, June 2004, “Saving Lives. Saving Money: Dividends for Americans Investing in

Alzheimer Research,” The Alzheimer’s Association (http://www.alz.org/Resources/FactSheets/Lewin_FullReport1.pdf)



Kleiner Perkins Caufield Byers

Mohr Davidow Ventures

Sequoia Capital

Google

P&G

Mayo

Duke

Scripps

Cleveland Clinic

Harvard Partners

DISRUPTIVE INNOVATION



CLIA Diagnostics Lab, GMP-compliant, ISO-
certified 

Photolithography Chemistry



Breast cancer

Prostate cancer

normRRprev ELTR pctBelow pctSame pctAbove

1.4 18.5 88.3 1.7 10.0

1.5 19.0 90.0 1.7 8.3

1.6 20.6 91.7 1.7 6.7

1.7 21.8 93.3 1.7 5.0

1.9 24.2 95.0 1.7 3.3

2.0 24.4 96.7 1.7 1.7

2.4 28.6 98.3 1.7 0.0

normRRprev ELTR pctBelow pctSame pctAbove

1.3 20.8 88.3 3.3 8.3

1.4 21.6 91.7 3.3 5.0

1.6 24.3 95.0 1.7 3.3

2.1 31.0 96.7 1.7 1.7

2.4 34.6 98.3 1.7 0.0

Breast/Prostate Cancer: Top 10%



Physician Portal – Individual Patient 
Results



Number and Distribution of Collaborators

 1852



Creating and International Quality Brand - Research and Clinical
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International Quality Brand



Our High-school summer interns win the Siemens-Westinghouse Science Award based 

on peer-reviewed publications – get $100k each – go to Harvard/Stanford early 

acceptance: We get $6.5M endowment for 50 students/year in perpetuity



Bring Regional 
Assets to a 
Focal Point in 
Fairfax

Commonwealth of Virginia

Northern Virginia Area

American Type Culture Collection

Apollo Telemedicine, Inc

Ascend Therapeutics, Inc.

Best Medical International

BioVail Technologies, Ltd.

Bode Technology Group, Inc.

Cary Pharmaceuticals, Inc.

CEL-SCI Corporation

Covance Laboratories

Dynex Technologies

George Mason University

George Washington University

Glen Research Corporation

GlobaleMed, LLC

Howard Hughes Medical Institute 

– Janelia Farm Research Campus

Kol BioMedical Instruments, Inc.

Mediatech

Nutravail Technologies, Inc.

Quintiles, Inc.

Charlottesville Area

Adenosine 

Therapeutics

Afton Scientific

Biotage

ContraVac, Inc.

Diffusion 

Pharmaceuticals, LLC

Indoor 

Biotechnologies, Inc.

Lighthouse 

Instruments

PRA International

University of Virginia

Upstate USA, Inc. 

Roanoke / Blacksburg Area

Intrexon

Kollmorgen

Luna Innovations

Novozymes Biologicals, Inc.

Plastics Onee, Inc.

Revicor, Inc.

TechLab, Inc.

Virginia Tech

Hampton Roads Area

Arkios Biodevelopment 

International

College of William and Mary

Computerized Imaging 

Reference Systems, Inc.

Incogen, Inc.

LifeNet Health, Inc.

Schuelke Biomedical

Science and Technology 

Corporation

Richmond Area

Allos Therapeutics

AmeriSci Bio-Chem

Boehringer Ingelheim 

Pharmaceuticals, Inc.

Commonwealth Biotechnologies

ECR Pharmaceutical, Inc.

INSMED, Inc

PARI Respiratory Equipment

Philip Morris USA Center for 

Research and Technology

PPD Development

UNOS

Virginia Commonwealth Univ.

Wako Chemicals USA, Inc.

Wyeth Pharmaceuticals



Regional Launch

• bi-partisan support



Temporary Space Q2 2010

• 20,000 sq. ft. in CIT building

• Leave behind as an asset to Virginia and Fairfax in the form of incubator space
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What Does Success Look Like?

Americans 

living longer 

without disease 

American 

health care 

delivering value 

at reduced cost

“Connected” 

information 

from bench to 

bedside

Robust pipeline 

of diagnostics 

and targeted 

therapeutics 

moving toward 

approval

Growing 

portfolio of 

emerging, 

innovative 

companies

$

$



EPICENTER OF PERSONALIZED MEDICINE

DSTEPHAN@IGNITEINSTITUTE.ORG


