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NCATS Mission

To catalyze the generation of innovative methods and
technologies that will enhance the development,
testing and implementation of diagnostics and
therapeutics across a wide range of human diseases
and conditions.
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What i1s Translation ?

Translation is the process of turning observations in
the laboratory, clinic, and community into
iInterventions that improve the health of individuals
and the public - from diagnostics and therapeutics to

medical procedures and behavioral changes.
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What i1s Translational Science ?

Translational Science is the field of investigation
focused on understanding the scientific and
operational principles underlying each step of the

translational process.

NCATS studies translation as a

scientific and organizational problem .
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Some of the translational problems on
NCAT S-do list o

A Predictive toxicology

A Predictive efficacy

A Derisking undruggable targets/untreatable diseases
A Data interoperability

A Biomarker qualification process

A Clinical trial networks

A Patient recruitment

A Electronic Health Records for research

A Harmonized IRBs

A Clinical diagnostic criteria

A Clinical outcome criteria (e.g., PROS)

A Adaptive clinical trial designs

A Shortening time of intervention adoption

A Methods to better measure impact on health (or lack of)
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NCATS Division of Preclinical Innovation
A Collaborative Engine
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Developing drugs f@gealactosemia

NCATS collaboration with Kent Lai, University of Utah)

Rare autosomal recessive, metaboli Leloir Pathway
disorder causedby GALT deficiency (1
in 60,000)

a-D-galactose

GALK deficiency (type 2 galactosemia)
-Lacks severe adverse phenotype Galactokinase
-Elevated galactose, galactitol and

galactonate in patient plasma

gal-1-p buildup > Galactose-1-phosphate (gal-1-p)

GALT deficiency (classic galactosemia)
-Hereditary deficiency

-Severe adverse phenotype

-Elevated galactose, galactitol, galactonate
and gal-1-p in patient plasma

Currently diagnosed by testing newbor
for GALT activity and galactose in blood
spot test

UDP-glucose

Only treatment is to restrict galactose &
lactose

) Gal-1-p uridyltransferase

Glucose-1-phosphate UDP-galactose

Chronic complications

GALE deficiency (type 3 galactosemia)
-Very rare

-Can present with severe phenotype
similar to classic galactosemia

TRy,
b Brain damage

) UDP-gal-4 epimerase
. - '-‘—— Cataracts
& “B . - Jaundice

Enlarged liver

Regenerated

"~ Kidney damage UDP-glucose

If a galactosemic

infant is given milk,
unmetabolized milk
sugars build up and

mortality if ' {
v \ '
Ttz Y i
- FADAM.

Hypothesisinhibition of could
prevent toxic buildup of gal-p and
improve patient outcomes




DEVELOPMENT OF GALK INHIBITORS

Highthroughput screen Selective GALK inhibition Cellular efficacy
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280,000+ compounds Inactive against

screened GALK2 levels in patient cells
A Single chemical series A Clean irkinome A No effect on cell
identified panel viability
Medicinal chemistry optimization of serieS§GALK activity, ADME/PK
properties)
Pharmacokinetic profiling Cocrystal Galactosemianouse
A Single chemical series A  Inhibitor/GALK ce Only mouse model for
identified crystal structure galactosemidhat closely GOAL: Preclinica
A Possesses acceptable PK resolved mimics the human phenotype development
profile A Compounds currently being

confidential tested



Drug Repurposing

1-2 years?

>500,000compounds, 15/rs
: Lead Preclinical ™\ Clinical FDA
Target :>> Screer> Hit > Lead >Optimizatio Developm; Trials :> approval

3000drugs
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NCATS Comprehensive Repurposing Program
oSystemati zing Serendi

The NCGC Pharmaceutical Collection:

A Comprehensive Resource of Clinically
Approved Drugs Enabling Repurposing and
Chemical Genomics

Ruili Huang,” Noel Southall,* Yuhong Wang, Adam Yasgar, Paul Shinn,
Ajit Jadhav, Dac-Trung Nguyen, Christopher P. Austin’

Small-molecule compounds approved for use as drugs may be “repurposed” for new
indications and studied to determine the mechanisms of their beneficial and adverse
effects. A comprehensive collection of all small-molecule drugs approved for human
use would be invaluable for systematic repurposing across human diseases, particularly
for rare and neglected diseases, for which the cost and time required for development
of a new chemical entity are often prohibitive. Previous efforts to build such a compre-
hensive collection have been limited by the complexities, redundancies, and semantic
inconsistencies of drug naming within and among regulatory agencies worldwide; a lack
of clear conceptualization of what constitutes a drug; and a lack of access to physical
samples. We report here the creation of a definitive, complete, and nonredundant list of
all approved molecular entities as a freely available electronic resource and a physical
collection of small molecules amenable to high-throughput screening.
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Patient -Driven Science
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Identification of Drug Modulators Targeting Gene-Dosage Disease

CMT1A
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© Spperine Identiﬁcation of repurposed small molecule drugs
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Induction and reversal of myotonic dystrophy type 1
pre-mRNA splicing defects by small molecules

lessica L. Childs-Disney1-*, Ewa Stepniak-Koniecznaz-*, Tuan Tran!3, llyas Yildirim?, Haleung Park],
Catherine Z. Chen®, lason Hoskins®, Noel Southall®, Juan J. Marugans‘, Samarjit Patnaik>, Wei Zheng5,
Chris P. Austin®, George C. Schatz®, Krzysztof Sobczak?, Charles A. Thornton® & Matthew D. Disney!
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Partnering with Disease Foundations to Speed
Drug Discovery

When scientists who specialize in drug development have a promising idea for a new
disease treatment, they often start by designing biological tests called assays. By using
high-throughput (robotically assisted) screening, researchers use the assays to evaluate
hundreds of thousands of compounds with the potential to become new treatments.
This complex process requires teamwork to involve the right types of expertise and
perspectives in the research project team.

Designing high-throughput screening assays is a science in itself. The team must have in-

depth familiarity not only with assay technology but also with the target disease and its
unique challenges. When the disease is rare, limited information can present additional
challenges.

As director of NCATS' Assay Development and Screening Technology Laboratory, Jim
Inglese, Ph.D., leads a team of experts who take on these challenges every day. To
increase the likelihood of success, Inglese encourages postdoctoral researchers who are
knowledgeable about specific diseases to join project teams through fellowships
sponsored by patient groups and foundations.

These fellows bring strong disease expertise to NCATS, where Inglese mentors them in
broad translational capabilities including assay development and early drug discovery.
The overall goal is to develop new technologies and methods to build better disease
models that can help advance the search for potential treatments.

Several of NCATS' Assay Development and Screening Technology Laboratory postdoctoral fellows
(from left to right): Brittany Wright, Adam Fogel, Melissa Mendez and Michael lannotti.

Hannah's Hope

Lori Sames, founder of Hannah’s Hope
Fund, and her daughter Hannah, who has
giant axonal neuropathy, a progressive
neurological condition. (Lori Sames
Photo)
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NCATS Therapeutics Development Programs

Therapeutics for Rare and Neglected Diseases (TRND )
Bridging Interventional Development Gaps ( BriDGS

:D Target \ Assay\ Probe/lea Lead Preclinical . , FDA
rarget > Va//da; Dev / Developme Opl‘/ﬂ?/Z&l‘} Developme. Clinical Trials >appr0va/
/ I i
Therapeutics for Rare/Neglected Dis (TRND)

BriDGs
Model: Collaboration between NCATS labs with preclinical drug development expert
and external organizations with disease area/target expertise
Projects
Disease must meet FDA Orphan or WHO NTD criteria

Entryfrom Probe to INEenabling
Exit by adoption by external organization for completion of clinical development
Serve to develop new generally applicable platform technologies and paradigms

Eligible Collaborators
Academic, No#Profit, Government Lab, Biotech, Pharma

_International applications accepted
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