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A NEW ERA IN MEDICINE
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THE PROBLEM

Disease burdens are at epidemic levels and costs
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Better Prevention and Management of Chronic Disease are Critical to

Improving Health Outcomes and Lowering Healthcare Costs
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Source: DeVol, R, Bedroussian, A, et al. An Unhealthy America: The Economic Burden of Chronic Disease. The Milken Institute. October 2007.




Mission and Vision

A unique medical research &
institute: |

Afirst fully integrated entity to make .
Apersonalized medicineo a reality

Aweaving together discovery,
commercialization, and application of new
personalized diagnostics and therapeutics

Athe model for 215t century care that
applies the latest knowledge to prevent,
delay onset, or cure disease
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What is Personalized Medicine?

Genomic Profile / Predisposition / Environmental Risks
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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
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Misspelling of DNA...
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Leads to glitch in RNA...
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Large-Scale Science gnite
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I 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 lllumina
>60,000 RNA expression profiles run

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

I Software developed with industry to call and analyze
genotype data

I Public access data warehousing

T First fGenomics Coll abor at
and ATransMedo site of Aff

NHLBI Programs in Genomic Applications
NEI intramural contract site

NIH Neuroscience Array Consortium

NCI funded leukemia catalog

NI'A funded Al zhei mer 6s di se
ADNI Consortium hub

International Autism Genome Project Genotyping Site
High throughput sequencing (Illumina/ABI)
ENDGAME Consortium

—h

WAtion. Empowerin,






lgnite
INSTITUTE FOR
INDIVIDUALIZED HEALTH




W SRR DAL b

vi .
mm

Puffenberger et al. Proc Natl Acad Sci U S A. 2004 Aug
10;101(32):11689-94
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SNP-Linkage Software Development
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High-Throughput Mutation Identification
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|Testis Specific Protein Y-Encoded Like (TSPYL)

(A) | Physical Map 6g22.1-q22.31 (D) | 'Immunofluorescence

—
Accession# Gene Location (MB)

NM_002356 MARCKS 114.22-114.23
NM_173673 FLJ34503 114.27-114.29
NM_001527 HDAC2 114.31-114.34
NM_153612 HS3ST5 114.42-114.42
NM_002031 FRK 116.31-116.43
NM_152729 NT5C2L1 116.47-116.61
NM_000493 COL10A1 116.49-116.49
NM_021648 TSPYL4 116.62-116.62
NG_000896 RPS5P1 116.63-116.63
XM_371844 TSPYL 116.64-116.65
NM_013352 SART2 116.74-116.81
NM_153711 Cé6orf188 116.88-116.88
NM_153036 Cé6orf78 116.90-116.93
NM_015952 RWDD1 116.94-116.96
NM_145062 Cé6orf113 117.00-117.04
NM_002269 KPNA5 117.05-117.11
NM_148963 GPRC6A 117.16-117.20
NM_173560 RFXDC1 117.24-117.30

(B) Truncation from frame shift insertion (457 458insG
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(C) |[Nucleotide Sequence Insertion

Cdn PP L E LT L ELL LI LT LELE L
GCG GAG GCT GAG GCG GAG GAG GTG AAG ACA GGA AAG TGC GCC ACC GTC TCA GCA GCC GTG GCT GAG
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GCG GAG GCT GAG GCG GG GGA GGT GAA GAC AGG AAA GTG CGC CAC CGT CTC AGC AGC CGT GGC TGA
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Autism Spectrum Disorder
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Cortical
Dysplasia with
Focal Epilepsy
and Autism
(CDFE)
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Strauss et al.
Recessive
symptomatic focal
epilepsy and mutant
contactin-associated
protein-like 2. New
England Journal of
Medicine, March 30,
2006
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Unraveling Autism

Dietrich A. Stephan'.*

In this issue of AJHG, Alarcon et al., Arking et al.,” and Bakkaloglu et al* identify a series of functonal vardants in the CNTNAP2 gene

that unequivoally implicate this gene as causing Type 1 autism in the general population.

Autism Spectrum Disorder (ASDY) is
a catch-all diagnosis for a set of poorly
understood neurodevelopmental dis-
orders that are dinically heteroge-
neous, with a spectrum of severity,
characterized by repetitive self-stimu-
latory behaviors and communication
and sodalization deficits. ASD is tradi-
tionally diagnosed by the age of 3
years and the severe forms can be
accompanied by language regression,
seizures, and low measured 1Q. The
more strict diagnosis of “autism” is
made through behavioral testing on
the ADOS and/or ADI-R rating sys-
temns. The umbrella diagnosis of ASD

ject) have reprodudbly identified sev-
eral loci by studying ASD phenotypes
segregating through rare pedigrees
with multiple affecteds.* Because the
more common forms of ASD are spo-
radic and ASD individuals are less
likt‘l}F to reproduce, we can assume
that this majority of ASD predisposi-
tion is caused by either SNP variants
segregating through the population
or by a high new mutation rate in pre-
disposition genes.

Until recently, there existed only
three genes with limited evidence
(often only in a few probands) impli-
cating them as causative of ADOS/

Care.
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was truncated through a homozygous
loss-of-function mutation in a single
family.” The mechanism of action of
the mutation is likely altered attach-
ment of the axon to the glia via the
TAG-1 protein and mislocalization of
ion channels at the juxtaparanodal
junction leading to cortical dysplasia.
This finding is now replicated in
alarge sampling of the autism popula-
tion by three groups in this issue of
AJHG and places the CNTNAP2 gene
as the first widely replicated autism-
predisposition gene. Alarcon et al,!
Arking et al.,” and Bakkaloglu et al.?
all desaribe functional variants (both
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Medulloblastoma lgnite
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A Undifferentiated embryonal
neuroepithelial tumor of the
cerebellum

A Most common malignant
brain tumor in children

A Frequently metastasizes
nature

generics
‘1

Brown KM, MacDonald TJ, LaFleur B, Peterson KM, Lawlor C,
Chen Y, Packer RJ, Cogen P, & Stephan DA. Nature
Genetics. 29:143-152, 2001
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Medulloblastoma Treatment lgniye

INDIVIDUALIZED HEALTH

1. Surgery
2. Usually chemotherapy

3. Craniospinal radiation to prevent
metastasis

Surviving patients have poor quality of life
due to side-effects of radiotherapy:

ANeurocognitive deficits

MANeuroendocrine deficits

Adearing loss
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