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“We have a responsibility to pursue 
CRISPR’s enormous potential to 
achieve previously impossible 

solutions to some of the world’s big 
challenges — solutions that will be 

available to anyone.” 

Jennifer Doudna

  



2012:

2023:



Victoria Gray

2022:



An Open IND for Point Mutation Repair in HSPCs:
sole all-academic such IND in the entire field of editing

Dr Mark Walters (UCSF) Dr Donald Kohn (UCLA)





505 different inborn errors of immunity
>112,000 patients

ZERO gene editing trials for them
ONE approved gene therapy product



“[Patient] presented at the age of 
2 mo with recurrent skin abscesses 
and skin rash.
The patient died of transplant-
related complications 
[at 10 months of age].”

What killed this child?

a novel mutation in the SLP76 gene



The mutation that killed this child was actionably editable



TWO MONTHS from mutation to clinical lead ready to go 
ONE MONTH to make+release cell product 

3 months to clinical outcome



If you change something – eg the gRNA and the ssODN – 
it’s a new product, so back to square 1

Patient Cause Effector Efficacy Safety CMC Regulatory Trial

~ 4 years, $7m (academic pricing)

~ 4 years, $7m (academic pricing)

SLP76



Gap #1:

Rapid progress in genome-editing two blood diseases 

(SCD+TDT) has, at present, no path to affecting 112,000 

patients with editable blood disease



2022: Intellia Therapeutics reducing the “CRISPR is a therapeutic 
platform” vision to clinical practice

CRISPR-Cas9 can be programmed to cut a specific sequence of DNA 
in patients with entirely different diseases by changing the guide RNA

Gene: ATTR on chr 20a

93% target gene knockout in patient liver 92% target gene knockdown in patient liver

Gene: KLKB1 on chr 4

Disease 1: TTR Amyloidosis Disease 2: Hereditary Angioedema



In vivo mRNA delivery via LNP technology has been scaled to the 
entirety of the Earth’s population 

Pfizer CMC:
A kilogram of GMP mRNA

3,000,000,000 doses of LNP-mRNA

Paunovska NatRevGenet 2022



Phenylketonuria:

1 in 15,000 live births in the US

Over 90% of the newborns could be 
CRISPR-gene-edited to health in their first 
year of life using EXISTING technologies.

No clinical trials for editing in PKU …

… to say nothing about the 2,500 
newborns in US per year with IEMs.

http://www.biopku.org/home/docs/variants_all.pdf
https://depts.washington.edu/pku/about/diet.html



Gap #2:

Rapid progress in genome-editing the liver for two diseases 

(ATTR and HAE) has, at present, no path to affecting >2,500 

US newborns per year with inborn errors of metabolism



The current nonclinical pharmtox, CMC, and regulatory 

framework need an upgrade to align with the clinically 

established platform nature of 

CRISPR-Cas genome editing

AND the unmet medical need in “rare” diseases.



Patient Cause Effector Efficacy Safety CMC Regulatory Trial

$7,000,000

4 years



Patient Cause Effector Efficacy Safety CMC Regulatory Trial





CRISPR Catch-2023:

The only way to find out how to  safely and efficiently genome-edit people is 

to edit more people.

This requires new nonclinical frameworks to take editing to clinic.

This, in turn, requires more clinical data on what matters and what does not 

at the nonclinical stage.

Not enough clinical data because current path to IND is long and expensive. If there were more clinical data we’d improve it.
But we cannot improve it because that current path is, itself, an obstacle to improving it.



CRISPR Cures 2033?



CBER leadership lays out a vision for bespoke therapy acceleration



The IGI is advancing specific instantiations of this to IND



The IGI is advancing specific instantiations of this to IND

Disease 1 to disease 2: the only component that changes is the single-stranded DNA segment encoding the transgene.
Disease 1 (CIRM support): ARTEMIS-SCID (with Jennifer Puck and Mort Cowan (UCSF) and Donald Kohn (UCLA)



The IGI is advancing specific instantiations of this to IND

For same disease: different patients, different mutations. The only thing that changes is the gRNA
Diseases 1 and 2: HLH (with Michelle Hermiston, UCSF) and ALSP (with Jeffrey Goldberg and Carlo Condello, UCSF)



An IGI Task Force explored solutions to affordability 
and access challenges for genomic medicines 

Find the report here

Dynamic cost-plus approach 
anchoring price to COGS can drop 
prices by 10X

Manufacturing Innovation 
Point-of-care manufacturing, 
automation, and platformization

Global access provisions
Empower TTOs to negotiate 
access into licensing agreements

A tripartite business model  
Academic-Nonprofit-Public Benefit 
Corporation

Melinda Kliegman, Ph.D.
Director of Public Impact

Manar Zaghlula, Ph.D.
Policy & Engagement Manager

innovativegenomics.org/atf-report/

https://innovativegenomics.org/atf-report/
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