Initiative 3: New Delivery Systems
Project Team Leader: PJ Brooks (NCATS)

Goal:

Develop and evaluate innovative approaches to deliver genome editing
machinery into somatic cells in vivo

Awardees:

Aravind Asokan; Duke University: Adeno-associated viruses (AAVs)
Zheng-Yi Chen; Massachusetts Eye & Ear Infirmary: Lipid nanoparticles
Benjamin Deverman; Broad Institute: AAVs

Guangping Gao; University of Massachusetts-Worcester: AAVs &
nanoparticles

lonita Ghiran; Beth Israel: Red blood cell-derived extracellular vesicles
Shaoqin Gong; University of Wisconsin-Madison: Nanocapsules

Paul McCray; University of lowa: Amphiphilic peptides

Mark Saltzman; Yale University: Peptide nucleic acids

Erik Sontheimer; University of Massachusetts-Worcester: Chemically-
modified nucleic acids




Efficient in Vivo RNP-based Gene Editing in the
Sensory Organ Inner Ear Using Bioreducible Lipid

Nanoparticles (bLNPs)

Mass Eye & Ear Infirmary/Harvard Medical School

Tufts University

Broad Institute
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Direct protein (-30)GFP-Cre delivery into mouse inner ear
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Large number of genes implicated in hearing loss

Non-syndromic deafness genes

Estimated deafness genes

It is necessary to target diverse
cell types in mature inner ear
with low toxicity









Design of Combinatorial Library of Synthetic
Biodegradable Lipid-based Nanoparticles
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Tail with heteroatoms

(o) a Positive charge after protonization
a Degradable at reducible environment
S a S-S bond to replace C-C bond, equals
Se to a double bond to provide the fluidity
of the lipid assembly

Biomaterials 2018

Linker

Biomater Sci. 2018







Rapid in vivo screening by tdT reporter



bLNP-mediated genome editing in vivo



d49-1Yoly



Study editing at cellular level using X-linked genes
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Human Mouse

Ali Adelstein



Program Officers
PJ Brooks
Stephanie Morris



