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Non-Human Primate Muscle Gene Editing Via
Single Systemic AAV Delivery of an
Ultra-Compact CRISPR Nuclease




Mammoth CRISPR Systems Enable All-in-One AAV

Delivery to Unlock Targets Beyond The Liver
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Single-AAV CRISPR editing of skeletal muscle in non-human primates with systems

NanoCas, an ultracompact nuclease

Benjamin J. Rauch, Aaron DeLoughery, Renan Sper, Sean Chen, Sophia Yunanda, Megan Masnagheti, Ning Chai, Such as SpCas9

Jason Chen Lin, Alexander Neckelmann, Ymer Biornson, David Paez Espino, Alyssa Sancio, Christopher Schmits, L.
Clarissa Scholes, Ria Shah, Pooja Kyatsandra Narendra, Sara Ansaloni, SiuSze Tan, Subhadra Jayaraman Rukmini, Exceed payload restrictions
Sahana Somaiah, Shravanti Suresh, Shiai Minami, Stepan Tymoshenko, Wil Wright, Siming Xu, James Broughton,
Matan Drory Retwitzer, Maggie Bobbin, Dave Yuan, Keith Abe, Mark DeWitt, Bohong Zhang,

Lucas B. Harrington

doi: https://doi.org/10.1101/2025.01.29.635576

7
AAVITR Reg. SpCeee 08 ////%
AAVITR Reg. S
eg Mer ireihCas s500ee MammothCas _

Leave abundant room

for diverse payloads for precision editing
applications

Multiplexing

Controlled Expression

A . Integrases, Base Editing,
CRISPR+ Fusion Proteins CRISPRi/a..



DMD is a Severe Genetic Disease with

Significant Unmet Medical Need

Duchenne Muscular Dystrophy
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Opportunities for Gene Editing Compared to

Standard of Care

Standard of Care
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1 FDA-approved therapy

Limitations
Redosing
Biodistribution variability
Reduced cardiac intake (Morpholino)
Potential nephrotoxicity (high,
repetitive doses)
Biodistribution variability

AAV toxicity (liver and muscle
immune response)

AAV genome dilution (muscle
regeneration)

Opportunities for Gene Editing

Treat the underlying cause of the
diseases (deletion, substitutions,
insertion), restoring Dystrophin
expression, potentially overcoming
limitations of standard of care

Pre-clinical demonstration of
multiple approaches and at least
one ongoing clinical trial




In Vitro Transduction of AAV9-4A-NanoCas

Results in DMD Indels in Human Myotubes
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Robust Editing in hDMD Mice Achieved with

Intravenous Injection of AAV9-4A-NanoCas
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Systemic Delivery of AAV9-4A-NanoCas Achieves Up

to 40% Editing in NHP Cardiac and Skeletal Muscle
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Ultracompact NanoCas Flexes Its Editing In Muscle

e First demonstration of an ultracompact gene editor paired
with a muscle tropic capsid showing robust muscle
editing in vitro, in mice, and NHP

e NanoCas is approximately half the size of other Cas
systems that are being tested in preclinical and clinical
studies for DMD, unlocking diverse gene modification
approaches across multiple tissues

e Our work complements others in the field for the scientific
advancement of genetic medicine approaches for
extrahepatic indications
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