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Economics and risks of drug development
Pr

ob
ab

ili
ty

 
of

 s
uc

ce
ss

C
um

ul
at

iv
e 

C
os

t

Ph IV-V
(Additional 
indications, 
Safety 
monitoring)

Dedicated 
Chem-Biol

Project Team 
formed

Compound 
accepted into 

Clinical 
Development

Target 
identification

Assay 
develop-
ment Hit-to-

Probe

Screening 
(HTS or 
otherwise)

1 yr 1 yr 1 yr ~ 3 yrs 1 yr 2 yrs ~3 yrs

Ph III Ph II Ph ILead 
Development, 
Optimization

Indefinite Indefinite1.5 yrs

Regulatory 
review

Clinical Trials



FDA
Pharma 

and 
Biotech

NIH-
Funded 
Basic 

Science

Conventional roles of public and private sectors in drug development
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“…To empower the 
research community 
to use small molecule 
compounds in their 
research, whether as 
tools to perturb genes 
and pathways, or as 
starting points to the 
development of new 
therapeutics for 
human disease.”
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Molecular Libraries program takes first steps in drug development



NIH Chemical Genomics Center

 Founded as part of Roadmap
 85 scientists
 > 100 collaborations with 

investigators worldwide 
 75% NIH extramural
 15% Foundations, Research 

Consortia, Pharma/Biotech
 10% NIH intramural

 Focus on novel targets, 
rare/neglected diseases

 Produces
 chemical probes/leads
 new paradigms for assay 

development, screening, 
informatics, chemistry



Rare/neglected disease projects at NCGC

• Ataxia-telangiectasia 
• Beta-thalassemia
• Charcot-Marie-Tooth
• Chordoma
• Chronic lymphocytic 

leukemia
• Gaucher disease 
• Huntington’s disease
• Leishmaniasis

• Lymphangioleiomyomatosis 
• Malaria
• Myotonic dystrophy
• Niemann-Pick C
• Progeria
• Retinitis pigmentosa
• Schistosomiasis
• Spinal muscular atrophy
• Trypanosomiasis



Two approaches to therapeutics for 
rare and neglected diseases

Clinical
TrialsLead

Lead
Optimization

Preclinical
DevelopmentHitScreenTarget FDA 

approval

>400,000 compounds, 10 yrs

3000 drugs

1-2 years?



Ameliorating the Defect in Gaucher’s Disease
NCGC Collaboration with Ellen Sidransky, NHGRI

• Gaucher’s Disease
– Rare disease caused by mutations in 

enzyme glucocerebrosidase (GCS)

– Current treatment: enzyme 
replacement

• Limited efficacy, no BBB penetration, 
expensive

• Many mutations are missense, 
leading to trafficking defect
– Pharmacological chaperones a 

therapeutic possibility

glucosylceramide





Resorufin β-D-glucopyranoside

Cerebrosidase +
Resorufin 

GlucoseEx 570 nm / Em 590 nm

Fluorogenic substrate assay:





Case Study: Niemann-Pick Disease Type C
Collaboration with Denny Porter (NICHD/NIH),                 

Bill Pavan (NHGRI/NIH), Dan Ory (Wash U)

• NPC 
– Autosomal recessive disease
– Prevalence: 1:150,000
– Clinical manifestations: progressive neurodegeneration, 

hepatosplenomegaly, death by teens
– Characterized by a lysosomal accumulation of unesterified 

cholesterol and other lipids. 
– Mutated genes: NPC1 (95%) and NPC2 (5%)

• Purpose of project: utilize patient cells and approved drug 
collection to repurpose an existing drug for NPC



Characterization of NPC Patient Cells
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NPC “Corrector” identified from screening of 
pharmaceutical collection

Reduction in Cholesterol Accumulation (cholesterol oxidase assay)

Reduction in Free Cholesterol Accumulation and Lysosome Size

Drug now in mouse model; clinic Fall 2010
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NIH Therapeutics for Rare and Neglected 
Diseases (TRND) Program
Creating a Drug Development Pipeline for RND at NIH

 Congressionally-mandated effort to speed development of 
new drugs for rare and neglected diseases

 Administration and governance at NIH
– Governance/oversight by Office of Rare Diseases Research
– Administered by NHGRI

 Operations:  collaboration between intramural and 
extramural labs with appropriate expertise

 Projects will:
– Enter TRND at a variety of stages of development
– Be taken to phase needed for external organization to adopt 

for clinical development



TRND Science
 In-house laboratories with expertise in preclinical drug development will 

collaborate with external laboratories with expertise in disease/target

 Distinguishing features
– Disease agnostic, take advantage of cross-cutting mechanisms

• “Diseaseome” approach

– Science of preclinical drug development

• Reasons for successes and failures will be investigated and published

– Technology/paradigm development

• 20% of effort, toward improving success rates

– Large-scale systematic repurposing

 Project-specific activities
– Medicinal chemistry 

– Efficacy, pharmacology, ADME, toxicology, PK/PD 

– Compound scale-up, formulation

– First in human clinical trials as needed for project



TRND Timeline

 FY09: infrastructure

 FY10: governance, hiring, research 
community outreach; pilot projects

 FY11: solicitation of projects for adoption; 4-5 
new projects expected

 FY12: fully operational
– Work on several new projects per year

– Average project should take ~2 years

– Projects will be monitored closely for progress



TRND Pilot Projects
Chosen to establish processes in advance of solicitation, with 
diversity of project stage, type of disease and collaborators

Disease Type Pathology Collaborators Compound 
type Stage

Schistosomiasis, 
Hookworm Neglected Infectious 

parasite Extramural NME Early (lead 
optimization)

Niemann Pick C Rare CNS, 
liver/spleen

Disease Fnd, 
Extramural, 
Intramural

Repurposed 
approved 

drug
Mid-stage

HIBM Rare Muscle Biotech, 
Intramural

Intermediate 
replacement Pre-IND

Sickle Cell 
Disease Rare Blood

Nonprofit, 
Intramural, 
Extramural

NME Mid-stage

Chronic 
Lymphocytic 

Leukemia
Rare Cancer

Disease Fnd,
Extramural

Repurposed 
approved 

drug
Pre-IND



TRND: Project Selection

TRND

SEP

ACD-WG

TRND 
Leadership

Reviews, with scores, 
strengths, weaknesses

Project Selection Plan

Projects adopted

Trans-NIH Staff 
advisory group 
consultation for 

program synergy

Research 
Proposal

(from extramural, intramural, 
biotech, foundation)



TRND Project solicitation released last 
week on ProposalCentral!

 Will be great deal of outreach before due date Dec 6
 Please spread the word to rare disease community!



http://trnd.nih.gov



http://trnd.nih.gov



http://next.cancer.gov/



http://neuroscienceblueprint.nih.gov/



Further Information

austinc@mail.nih.gov

http://ncgc.nih.gov

http://trnd.nih.gov
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