
Rare Diseases Intervention Development 

Resources at NCATS 

CHRISTOPHER P. AUSTIN, M.D.  

DIRECTOR 

NATIONAL CENTER FOR ADVANCING TRANSLATIONAL SCIENCES 

NATIONAL INSTITUTES OF HEALTH 

 

ICORD-RareX 

OCTOBER 21, 2016 

 





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. 



What is Translation ? 

Translation  is the process of turning observations in 

the laboratory, clinic, and community into 

interventions that improve the health of individuals 

and the public - from diagnostics and therapeutics to 

medical procedures and behavioral changes. 



What is 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 .  



Some of the translational problems on 

NCATSõ to-do list  
Å Predictive toxicology  

Å Predictive efficacy  

Å Derisking undruggable targets/untreatable diseases  

Å Data interoperability  

Å Biomarker qualification process  

Å Clinical trial networks  

Å Patient recruitment  

Å Electronic Health Records for research  

Å Harmonized IRBs 

Å Clinical diagnostic criteria  

Å Clinical outcome criteria (e.g., PROs)  

Å Adaptive clinical trial designs  

Å Shortening time of intervention adoption  

ÅMethods to better measure impact on health (or lack of)  

 



Therapeutics for Rare/Neglected Dis (TRND) 

BrIDGs 

Stem Cell Technology Facility 

Tox21 (Systems Toxicology) 

RNAi 

Paradigm/Technology Development 

Repurposing 

    Lead 

    Optimization 
    Preclinical 

     Development 
    Probe/Lead 

     Development 
     Target 

    Validation 
Target FDA 

approval 
   Clinical Trials 

I                   II                 III  

Project 
Entry 
Point 

Deliverables 

Repurposing 

Unvalidated 
target 

Validated 
target 

Lead 
compound 

Preclinical 
development 

candidate 

Genome-wide 
RNAi systems 
biology data 

Chemical 
genomics data 

Small molecule and siRNA 
research probes 

More efficient/faster/cheaper translation and therapeutic development 

Leads for 
therapeutic 

development 

Predictive in vitro 
toxicology profiles 

Approved drugs 
effective for new 

indications 

New drugs for 
untreatable diseases 

Novel clinical 
trial designs 

Drugs suitable for 
adoption for further 

development 

         Assay 
    Dev 

Assay , Chemistry Technologies 

Target 
assay 

DPI 
Program 

NCGC 

NCATS Division of Preclinical Innovation  
A Collaborative Engine  

 

Stem cell 
tools/data 



Developing drugs for Galactosemia 

Rare autosomal recessive, metabolic 
disorder caused by GALT deficiency (1 
in 60,000)  

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

Only treatment is to restrict galactose & 
lactose 

Chronic complications 

mortality if 
untreated 

75% 

Leloir Pathway 

Hypothesis: inhibition of GALK could 
prevent toxic buildup of gal-1-p and 
improve patient outcomes 

NCATS collaboration with Kent Lai, University of Utah) 



confidential 

Å 280,000+ compounds 
screened 

Å Single chemical series 
identified 

Å Inactive against 
GALK2 

Å Clean in Kinome 
panel 

Cellular efficacy 

Å Decreases gal-1-p 
levels in patient cells 

Å No effect on cell 
viability 

Pharmacokinetic profiling 

280,000+ compounds 

screened 

 
 

Å Single chemical series 
identified 

Å Possesses acceptable PK 
profile 
 

Å Inhibitor/GALK co-
crystal structure 
resolved  

Å Only mouse model for 
galactosemia that closely 
mimics the human phenotype 

Å Compounds currently being 
tested 

GOAL: Preclinical 
development 

Medicinal chemistry optimization of series (GALK activity, ADME/PK 
properties)  

DEVELOPMENT OF GALK INHIBITORS 
Selective GALK inhibition High-throughput screen 

Galactosemia mouse 
models 

Co-crystal 
structure 



Drug Repurposing  

       Clinical 
       Trials 

Lead 
     Lead 

     Optimization 

     Preclinical 
      Development 

     Hit       Screen Target FDA 
approval 

>500,000 compounds, 15 yrs 

3000 drugs 

1-2 years? 



NCATS Comprehensive Repurposing Program 
òSystematizing Serendipityó 



Patient -Driven Science  
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Charcot-Marie-Tooth 
Association 

Michael J. Fox 
Foundation 

IŀƴƴŀƘΩǎ IƻǇŜ CǳƴŘ 

Alpha-1 Foundation 



NCATS Therapeutics Development Programs  
Therapeutics for Rare and Neglected Diseases (TRND ) 

Bridging Interventional Development Gaps ( BrIDGs) 

 

Model: Collaboration between NCATS labs with preclinical drug development expertise 

and external organizations with disease area/target expertise 

Projects: 

Disease must meet FDA Orphan or WHO NTD criteria 

Entry from Probe to IND-enabling 

Exit by adoption by external organization for completion of clinical development 

Serve to develop new generally applicable platform technologies and paradigms 

Eligible Collaborators: 

Academic, Non-Profit, Government Lab, Biotech, Pharma 

International applications accepted 

Therapeutics for Rare/Neglected Dis (TRND) 

BrIDGs 

    Lead 

    Optimization 
    Preclinical 

     Development 
    Probe/Lead 

     Development 
     Target 

    Validation 
Target FDA 

approval 
   Clinical Trials 

I                   II                 III  
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    Dev 




