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Mental Disorders are Developmental

13 - 20
Years
Bipolar Disorder

Drug Abuse and Addiction
Eating Disorders

Schizophrenia

Social Phobias
Panic Disorder

5-10

Years

10-13

Years Obsessive-Compulsive Disorders

Anti-social Behavior

Conduct Disorder Brain
Depression Disorders

Anxiety

Infancy to
5 Years

Attention Deficit Hyperactivity Disorder
Autism



Development: What is 1t?

Systems:
Neural proliferation and regression
Synaptic organization

Source: J Giedd, NIMH



Altered Cortical Development in Schizophrenia:
Timing and Targets for Preemptive and Personalized
Interventions

Stage I Stage Il Stage Il Stage V.
Risk Prodome Psychosis Chronic Disability
<12 years 12-18 years 18- 24 years > 24 years
100 Deficient

Prefrontal

: myelination
excitatory synapses

. Myelination

Excessive
excitatory pruning

40—

Percentage of maximum

207 Prefrontal
Inhibitory synapses
01 T T T T
5 10 15 20 25

Age (years)

Adapted from
Insel, Nature, 2010



Treatment Development for Children

« Biomarkers for early detection
* Preemptive interventions that are stage specific
* Trialsthat are developmentally informed

* High margin of safety for interventions
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RDo0C Research Domain Criteria
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Systems )
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/ Cells
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Molecular Target: BCL11a

of Mental Health

Human Fetal Hemoglobin Expression

Is Regulated by the Developmental AV AAAS
Stage-Specific Repressor BCL11A

Vijay G. 53I'I|Elrill‘l,u Tobias F. l'.'mznm&,1 Jian .'I'{u,1 Thomas E. A.kil!,l Guillaume Leth'f,g“'

Ben Van Handel,® Hanna K. A Mikkola,® Joel N. Hirschhorn,>* Alan B. Cantor,” Stuart H. Orkin™24* | Hemoglobin genes ]
Human £ Gy Ay 5 B
- chromosome 11 I_l_I_H l N ..
Mutant adult Hgb cannot bind O2 IR HSS Embryonic Fetal/ T hd
* _
Fetal Hgb Spared Transcripﬁonalrepressc;\r\._'-—/
Fetal Hgb reduced postnatally Human BaTm
chromosome 2 I
Will blockade of a repressor of PIE I
fetal Hgb lead to an effective
treatment for Sickle Cell A g
Low High GG (homozygous)

Anemia? High Low AA (homozygous)
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Science 318, 1917 (2007)
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Induced Pluripotent Stem Cell Lines
Derived from Human Somatic Cells

Junying Yu,“?* Maxim A. Vodyanik,® Kim Smuga-Otto,™* Jessica Antosiewicz-Bourget,*?
Jennifer L. Frane,® Shulan Tian,? Jeff Nie,® Gudrun A. Jonsdottir,® Victor Ruotti,?
Ron Stewart,” Igor I. Slukvin,?* James A. Thomson?>*

Cell 131, 861-872, November 30, 2007 ©2007 Elsevier Inc.

Induction of Pluripotent Stem Cells
from Adult Human Fibroblasts
by Defined Factors

Kazutoshi Takahashi, Koji Tanabe,! Mari Ohnuki,’ Megumi Narita,:2 Tomoko Ichisaka,!-2 Kiichiro Tomoda,?

and Shinya Yamanaka'-2:3.4.*

TDepartment of Stem Cell Biology, Institute for Frontier Medical Sciences, Kyoto University, Kyoto 606-8507,
2CREST, Japan Science and Technology Agency, Kawaguchi 332-0012, Japan

2Gladstone Institute of Cardiovascular Disease, San Francisco, CA 94158, USA

AInstitute for Integrated Cell-Material Sciences, Kyoto University, Kyoto 606-8507, Japan
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Transformative Technologies — IPS cells NIMI

National Institute
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therapeutic m_\ I vitro

compounds - S = differentiation
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Skin bi f
X, G& S
Affected cell type

l Repaired iP5 cells
) _"__ﬁ,_".‘- Uze gene targeting to repair
in vitre ﬁ (e disease-causing mutation
diﬁek @g@

Patient-spacific iP5 cells

Nature, Jan 19, 2012 vol 481 @ &




IPS Models of Disease

> 45 diseases to date

— Neurological

— Hematological

— Metabolic

— Cardiovascular

— Primary Immunodef
Other

Individuals with

iciency

copy humber variants:
Schizophrenia (VCFS)

Table 2| Diseases modelled with iPS cells

Neurological

Mutation in

None
Haer

None

Autism (Rett, Timothy Syndrome, Fragile X)

Mutatio

el ated). member 2

Nature, Jan 19, 2012 vol 481, 295-96



Modelling schizophrenia using human induced
pluripotent stem cells Nature, April, 2011

Kristen J. Brennand', Anthony Simone'*, Jessica Jou'*, Chelsea Gelboin- Burkhart'*, N goc Tran'*, Sarah Sangar', Yan Li,
Yangling Mu', Gong Chen®, Diana Yu', Shane McCarthy”, Jonathan Sebat* & Fred H. Gage'

hiPSCs hiPSC NPCs hiPSC neurons
NANOG TRA-1-60 NESTIN SOX2
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New Paradigm: Experimental Medicine

 Move quickly into humans

* Focus on Phase 0 — Phase 2a
« Fail quickly and often

* TJarget engagement

« Precompetitive partnerships

 Share data




National Center for Advancing
Translational Sciences (NCATS)

WIE o]k

To advance the discipline of translational science and
catalyze the development, testing, and implementation of
novel diagnostics and therapeutics across a wide range of
human diseases and conditions.

http://ncats.nih.gov/
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Advancing Translational Science: Repurposing

April21-22,2011

NIH - INDUSTRY ROUNDTABLE

Exploring New Uses for
Abandoned and Approved
Therapeutics

24 June 2011 Vol. 332 no. 60:
NIH’s Secondhand Shop for Tried-and-

BIOMEDICINE

Although the U.S. National Institutes of
Health (NIH) has made waves with a pro-
posed new center aimed at translational
research, so far the main innovation has been
to put scattered existing programs under the
same roof. But this month NIH Director
Francis Collins unveiled something fresh: an
effort to persuade drug companies to open
up their troves of abandoned drugs to aca-
demics, who would look for new uses.

NIH DRUG REPURPOSING

Drug Initial

University in St. Louis, university researct
ers have access to a database of 500 Pfizc
drugs and failed candidates that they test i
animal models.

But NIH officials think there’s merit in
more systematic effort. One reason is eff
ciency, NIH Associate Director for Sc!
ence Policy Amy Patterson explained to th
NIH board this month. Although only 1 i
10,000 potential therapeutic compounds wi
become a drug, th
majority fail in lat

AZT
Cefriaxone

Antineoplastic
Bacterial infection

Hydroxyurea | Cancers

HIV/AIDS
Amyotrophic lateral sclerosis
Sickle cell anemia

trials because of lac

of efficacy, not safet,.
That means toxicity
often isn’t a barrier,

Metformin Type 2 diabetes Breast cancer Patterson said. She
Pioglitazone | Type 2 diabetes Hepatic steatosis cited an estimated
Ralaxifene Osteoporosis Breastcancer success rate of 30%
Tamaoxifen Breast cancer Bipolar disorder for rcpurpnscd drugs.

Double duty. NIH researchers have found new uses for several therapeutics.
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And NIH says that
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NEWS & ANALYSIS

NATURE REVIEWS | DRUG DISCOVERY

VOLUME 10 | JUNE 2011 | 399

Repurposing for
Mental Disorders
Ketamine

Verapamil
Remicaide
Tamoxifen

e e

en its drug freezers?

ind experimental drugs to asystematic, collaborative approach

Rescuing from

Industry

NR2B antagonists
M1-M4 agonists
H3 antagonists

) e pem e e =y -
pound that interests them, they might access
a company’s proprictary data through ser-
vice companies.

NIH hopes to complete the model master
agreement within 6 to 8 months, Patterson
says. The drug rescue and repurposing project
will be led by a team at NCATS as “an integral
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Paving the Way for Prevention, Recovery, and Cure
www.nimh.nih.gov
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