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The Number of Disorders with Known Molecular Basis Is Rapidly Rising 
>10000

Adapted  from Online Mendelian Inheritance in Man (OMIM), 

https://www.omim.org/statistics/geneMap 

But the number of diseases with approved therapies is lagging far behind (≈600)

year
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https://www.omim.org/statistics/geneMap


Adapted from : Wakap et al 

Estimating cumulative point 

prevalence of rare diseases: analysis 

of the Orphanet database

European Journal of Human 

Genetics 28,  165–173 (2020)

% of rare disease 

patients 

% of rare diseases

Rare Disease Prevalence 

High    Low  

P
e
rc

e
n
ta

g
e

90

60

30

0

Commercial 

interest 

NO

commercial 

interest 



Thousands of Rare Monogenic Diseases, but fewer Etiologies 

• Limited number of mutation types 

➢ Nonsense mutations → premature stop codon 

▪ Stop codon read-through compounds

➢ Missense mutations → abnormal protein folding

▪ proteastasis pathway modulators 

➢ Abnormal RNA splicing  

▪ Splice-switching oligonucleotides

➢ Dominant (gain of function) mutations

➢ siRNA

➢ Signallopathies 

Gene Therapy

Gene Editing 



Platform Vector Gene Therapy (PaVe-GT)
Hypothesis: A Platform Vector Approach Will Increase Efficiency in Preclinical Testing and Clinical Trial Start-up

Use Common Processes and Make the Data Publicly Available

Common 
Clinical Protocols when Possible

Same 
Manufacturing Processes, 

Analytical Methods, Study Designs

Proof-of-Concept

Full IND-enabling Studies

INTERACT, Pre-IND, IND Filing

Phase 1/ 2 Clinical TrialsAAV Lead Candidates
Preclinical Development and 

Regulatory Pathway

Organic Acidemias

Congenital Myasthenia 
Syndromes

MMABPCCA

COLQ DOK7 

Platform 
Vector



https://pave-
gt.ncats.nih.gov/outputs

https://www.liebertpub.com/doi/10.1089/hum.2022.232

NIH PaVe-GT Team (in alphabetical order): Gilberto V. Averion, Krishna Balakrishnan, 

Carsten G. Bönnemann, Philip J. Brooks, Steven J. Burden, Eggerton Campbell, Catherine 

Chen, Eun-Young Choi, Claire Driscoll, Oksana Dukhanina, Susan Ferry, A. Reghan Foley, 

Janelle Geist Hauserman, Lina Li, Donald C. Lo, Venkata Mangalampalli, Irini Manoli, 

Christopher Mendoza, Julien Oury, Forbes D. Porter, Deanna Portero, Lili Portilla, Jachinta 

Rooney, Dimah Saade, Jennifer L. Sloan, Mitali Tambe, Pramod Terse, Joshua Todd, 

London Toney, Carol Van Ryzin, Rodica Stan, Sury Vepa, Erik Wagner, Amy Wang, Xin Xu, 

and Yaqun Zou.

https://www.liebertpub.com/doi/10.1089/hum.2022.232


https://fnih.org/our-programs/AMP/BGTC

PJ Brooks, NCATS/NIH

Tim Miller, ThermoFisher

FDA (non-voting)

Kira Gillette, FNIH

https://fnih.org/our-programs/AMP/BGTC


$39.5M 
Public 

commitments

$35M 
Private 

donations

BGTC combines resources from a broad set of public and 
private partners
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$22.4M+ 
Private in-kind 
contributions
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Ocular Neurological Systemic

Multiple Sulfatase Deficiency 

(MSD)
Congenital Hereditary 

Endothelial Dystrophy (CHED)

Propionic Acidemia 

(PA-PCCB)

Retinal Degeneration 

(NPHP5)

Retinitis pigmentosa 45 

(CNGB1)

Morquio A syndrome

(Mucopolysaccharidosis IVA)

Charcot Marie Tooth disease 

type 4J (CMT4J)

Spastic Paraplegia type 50 

(SPG50)

BGTC – Project Portfolio
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BGTC is comprised of research and clinical workstreams

Pre-clinical 
testing

Clinical ability to treat 
patients

Gene therapy target 
for rare disease

Therapies 
for patients

CREATE & BUILD CAPACITY HARMONIZE BEST PRACTICES STREAMLINE REGULATORY PATHS

Manufacture 
of therapeutic

AAV BASIC BIOLOGY TRANSLATIONAL IMPLICATIONS

ENHANCING THERAPEUTIC GENE EXPRESSION

ENHANCING VECTOR GENERATION

ADVANCING ACCESS TO AAV TECHNOLOGIES AND VECTORS FOR BESPOKE CLINICAL APPLICATIONS

1

2

Goal: Increase efficiency 

by orders of magnitude.

Goal: Standardized, 

faster, reduced $

CQAS GLP/TOX

AAV Biology

Manufacturing 
and Clinical Trials

Regulatory 
Frameworks



IQVIA Template (V2.1.0)
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Hurdle

Milestone

INTERACT 

Meeting

Pre-IND 

Meeting

IND 

submission

Streamlining product development and 

navigation of the regulatory pathway 

for AAV gene therapy 

BGTC Regulatory Playbook

Study may proceed

Digitized Version of Bespoke Gene Therapy Consortium 
(BGTC) Playbook Version Released May 2025

https://bgtcplaybook.document360.io/

https://bgtcplaybook.document360.io/


SCGE Overview: Phase 2-Therapy Development 
The NIH Somatic Cell Genome Editing (SCGE) Program  
Phase 2



SCGE 

Phase 2 



CHARM (Coupled Histone tail for 

Autoinhibition Release of Methyltransferase)

SCGE Phase 1
SCGE Phase 2



A (over)simplified view of AAV gene therapy

 Gene editing as a modular therapeutic 

 

    (or mRNA                          delivery                       guide RNA

     encoding)                           system                      (if necessary)    



Provide support for applications that propose a novel genome editing clinical trial that includes at least 

two different diseases, using the same genome editor, route of administration, and delivery system.



https://www.npr.org/sections/shots-health-

news/2025/05/15/nx-s1-5389620/gene-editing-treatment-

crispr-inherited

"Although not all rare diseases may be eligible for a 

gene-editing approach with available technology, there 

could be hundreds to thousands of diseases that could 

be treated through an approach similar to the one 

described," wrote Dr. Peter Marks, former FDA CBER 

director .

https://www.npr.org/sections/shots-health-news/2025/05/15/nx-s1-5389620/gene-editing-treatment-crispr-inherited
https://www.npr.org/sections/shots-health-news/2025/05/15/nx-s1-5389620/gene-editing-treatment-crispr-inherited
https://www.npr.org/sections/shots-health-news/2025/05/15/nx-s1-5389620/gene-editing-treatment-crispr-inherited


2 Prize Challenge 

https://www.freelancer.com/nih/targeted-challenge

https://www.freelancer.com/nih/targeted-challenge




Newborn Screening by Whole-Genome sequencing 

     NBSXWGS

This initiative will assess the feasibility of developing a collaborative model to allow incorporation of genomic 

sequencing as a screening tool for select monogenic diseases that are actionable in early childhood into the existing 

state-based U.S. public health newborn screening program .

https://commonfund.nih.gov/venture/nbsxwgs/funding-opportunities/OTA-25-004#overviewinformation

https://commonfund.nih.gov/venture/nbsxwgs/funding-opportunities/OTA-25-004#overviewinformation


Therapeutic platforms 

for monogenic disease

One diseases at a time 

Many


	Default Section
	Slide 1: Beyond “one disease at a time” : Genetic therapy platforms for rare monogenic disease
	Slide 2: Disclosure Statement
	Slide 3
	Slide 4
	Slide 5

	extras
	Slide 6: Platform Vector Gene Therapy (PaVe-GT)
	Slide 7:  
	Slide 8
	Slide 9: BGTC combines resources from a broad set of public and private partners
	Slide 10
	Slide 11: BGTC is comprised of research and clinical workstreams
	Slide 12: Digitized Version of Bespoke Gene Therapy Consortium  (BGTC) Playbook Version Released May 2025
	Slide 13: The NIH Somatic Cell Genome Editing (SCGE) Program  Phase 2 
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19: 2 Prize Challenge  
	Slide 20
	Slide 21: Newborn Screening by Whole-Genome sequencing       NBSXWGS
	Slide 22


