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June 28 2012
We … show that the Cas9 
endonuclease can be 
programmed … to target 
and cleave any dsDNA 
sequence of interest … by 
changing the DNA target-
binding sequence in the 
guide chimeric RNA. … 
Cas9 … could offer 
considerable potential for 
gene-targeting and 
genome-editing 
applications.

December 5 2020



Jinek et al Science (2012) 337: 816-821 | Gillmore NEJM 2021



CRISPR-Cas Gene Editing Has Exceeded Expectations as a One-
Time Curative Treatment for Severe Mendelian Disease in Four 
Indications



The Genome Editors’ Toolbox Is In “Superbloom”
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HYPERLIPIDEMIA

Alpha-1 antitrypsin deficiency, Wilsons Disease



Pipeline contraction is not driven by 
CRISPR technology limitations:
 
the challenge of clinic-grade on-
target potency and genome-wide 
specificity has been robustly 
addressed.



Despite Patient Availability As Well as Technical and Clinical Tractability, 
There Are ZERO Trials for CRISPR Gene Editing in the IEIs

Modell Foundation 2020 | Kan, Trinidad et al, unpublished

… 

> 500 known IEIs and growing! Casgevy manufacturing process> 110,000 known persons living with IEIs + + = 0







The APIs in Casgevy – Cas9 protein and gRNA – are a specific 
molecular entity that can be used to near-any person living with 
SCD or TDT

Under the current system a vial of an approved CRISPR medicine has to contain a single, specific guide RNA.
A vial of a CRISPR cure for glycogen storage disease will thus treat a fraction of patients suffering from GSDs. 

To make CRISPR cures successful we have to change that and we WILL.



1 mutation  
= 

1 IND

new guide
= 

new product

new 
product

=
nonclinical 
path from 

scratch 

1 mutation
= 

1 BLA

Cannot have 
multiple gRNAs 

in an IND

Redo studies 
that do not 
need to be 

redone
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Pool 
patients by 
syndrome
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Platform 
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P/T and CMC
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processes in 
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1 – 0 = 1

2 – 1 < 1

3 – 2 <<<1

With apologies to Brahmagupta and Al-Kwarizmi



2022: Intellia Therapeutics

CRISPR-Cas9 can be programmed to cut a specific sequence of DNA 
in a patient by simply 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



Q: your personal dream for CRISPR in 
next 5-10 years?

A: For CRISPR to become the standard 
of medical care for certain diseases.



Nature Biotechnology 2025
Cytotherapy 2025
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Urnov, Kassim, et al (2025) Advancing gene-editing platforms to improve the viability of rare-disease therapeutics. Cytotherapy. 24: S1465



Benefit-risk proportionate 
development of CRISPR 
on-demand



“Benefit-risk appropriate path”

Dr Rebecca 
Ahrens-niklas

CHOP
Dr Michelle Hermiston

UCSF
Dr Claire Booth

GOSH

Open IND for 
CRISPR in severe 
pediatric disease

Newborn 
diagnosed with a 

new mutation
path

Child dosed before 
death or severe 

disability

Dr Donald Kohn
UCLA

Drs Cowan & Puck
UCSF



Case report: HLH due to PRF1 mutation
A 26-month-old previously well boy was brought to the 
emergency room by his parents with sudden onset of fever, 
runny nose (rhinorrhea), and decreased activity. 
On hospital day 2, the patient developed a decreased level 
of consciousness and began seizing. 
Diagnosed with hemophagocytic lymphohistiocytosis (HLH).
[compound heterozygous point mutations in PRF1]
On day 42, … developed acute pulmonary hemorrhage. 
Despite extensive resuscitation efforts, the patient 
developed asystole and died on day 44. Michelle Hermiston MD PhD
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Infants with fHLH are treated with etoposide as SOC



30% of newborns with fHLH have 2 months to live

Pool 
patients by 
syndrome

Multiple editors 
in one IND

Platform 
processes in 
P/T and CMC

Enroll subjects with mutations in 
multiple genes that cause HLH

Establish a CRISRP-on-demand gene 
editor design / derisking pathway

Manufacturing scheme for critical reagents 
and DP identical between subjects

With David Nguyen, Russell Valle, Jerry Lee, Michelle Hermiston, Brian Shy,
Petros Giannikopoulos, and Team Danaher (IDT, Aldevron)



The difference
Baby KJ 

has made

Rebecca Ahrens-niklas, CHOP Kiran Musunuru, Penn Medicine Sadik Kassim, Danaher
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Sec Kennedy – “CRISPR gives the gift of life.”





The success story of baby KJ’s customized CRISPR therapy and the prospects for others like it have the FDA 
readying a new approval pathway for those with extremely limited treatment options.

The new pathway will be for novel therapies intended for just one or a few patients, the FDA’s Center for 
Biologics Evaluation and Research Director Vinay Prasad told a Duke-Margolis workshop last week. The agency is 
planning to outline it in the New England Journal of Medicine, according to Prasad, who described it as “the 
plausible mechanism pathway.”

The idea was first floated by FDA Commissioner Marty Makary in April, who described it at the time as a 
“conditional approval” pathway. Prasad said that “it will be a novel pathway for drug developers who are 
pursuing bespoke therapy. By that, I mean completely individualized therapy that baby A gets one treatment, B 
gets the next treatment, baby C gets a different treatment.”

Baby KJ, or Kyle Patrick Muldoon Jr., is a pediatric patient born with a rare metabolic disease. His ailment was 
successfully treated with a custom gene editing therapy by researchers in Philadelphia, accelerating discussions 
about how to advance similar treatments for tiny populations of patients. The effort has been helped along by 
the failure in recent years of many such treatments to gain traction with corporate developers, or to gain 
approval through existing approval pathways.

The upcoming NEJM publication will provide drugmakers with a roadmap for how they can win approval for 
such therapies, Prasad said, “after treating just several kids or young adults or adults with a certain condition.” 
Those trials could be as small as five people, he added.

“New FDA approval pathway for n-of-1 therapies coming soon, Prasad says”
         Endpoints Sep 8 2025



The only way to find out 
how to safely edit people – 
is to edit more people.



In the 36 year history of cell and gene therapy practically not a 
single treatment related SAE was predicted from nonclinical studies



May 15 2025



May 15 2028?

Baby Rosalind of London

Baby Gregor of Brno
Baby Barbara of Cold Spring 

Harbor, NY 



May 15 2030?

Platform approaches for CRISPR on-demand

hematologic metabolic pulmonary dermatology



IGI parterships in pediatric CRISPR Cures

Develop platform approaches for rapid design and clinical deployment of CRISPR-on-demand pediatric disease.
Use them to treat children in areas of severe unmet need and no for-profit sector involvement. 

Share the nonclinical and clinical data broadly.



"Courage is not being fearless, 
but being scared to death 
and doing the right thing anyway."

Andy Rooney (1919-2011)
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