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CRISPR facilitates therapeutic transgene knock-in,
however implementation is not clinically scalable

Clinical Standard: Viral Vectors

Limited packaging capacity
Risk of insertional mutagenesis
Immunogenic

High cost of production
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Nonviral Standard: Electroporation

High toxicity

Inherently ex vivo

High implementation and
equipment cost
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Lipid nanoparticles are a scalable non-viral solution,
but challenges in nuclear delivery of DNA limit
genome editing

1
%
b

( RS [ 2025 | NEXT-GENERATION
ANNUAL MeeTing PHILADELPHIA, PA DELIVERY INNOVATIONS
& EXPOSITION JULY 13-18, 2025



Optimizing LNPs for HDR template delivery to T cells
is required

LNP Formulation
* lonizable lipid
» Lipid/cargo composition ratio
* Targeting moiety

7 ;*4, Cargo Enhancements
oﬂéj/ * Active nuclear trafficking
og \ « DNA structure (ssDNA vs dsDNA)

Collaboration with Murthy Lab at UC Berkeley
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The optimal ionizable lipid (L5) achieves 5% CRISPR
knock-in at Rab11 locus in primary human T cells
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L5 delivers cargoes efficiently to T cells

GFP mRNA delivery sgRNA + Cas9 mRNA delivery
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Optimizing cargoes for HDR template delivery to T
cells is required

LNP Formulation
* lonizable lipid
» Lipid/cargo composition ratio
* Targeting moiety

7 ;*4, Cargo Enhancements
oﬂéj/ * Active nuclear trafficking
og \ g « DNA structure (ssDNA vs dsDNA)

Collaboration with Murthy Lab at UC Berkeley
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Truncated Cas9 target sequences (tCTSs) flank
the 5’ and 3’ ends

5" homology arm DNA insert 3' homology arm
5' shuttle sequence ., " 3'shuttle sequence
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tCTSs bind RNP, which has engineered
that “shuttle” template to
the nucleus

NLS &
5' homology arm DNA insert 3' homology arm
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Targetlocus

Shy, B.R et al. 2023. High-yield genome engineering in primary cells using a hybrid ssDNA repair template and small-
molecule cocktails. Nat Biotechnol.
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Shuttle enables more efficient HDR delivery
across multiple LNP at the Rab11 locus
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Clinical Applications: Generating CD19 CAR-T

T cells from Antigen-

patient eognion - CAR Kl to TRAC locus
i Uniform CAR expression

Enhanced CAR T cell potency
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Virus Y differentiation/exhaustion
generate
CART cells

Collaboration with Eyquem Lab at UCSF
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L5 delivery achieves 12% CAR HDR knock-in,
matching electroporation

LNP encapsulation
« EGFR-CAR HDRT

- TRAC sgRNA
« Cas9 mRNA

All components at a
1:1:1 mass ratio

4kB CAR DNA payload:
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L5 achieves equivalent knock-in as electroporation
but with less toxicity
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Takeaways

* The ionizable lipid, L5, efficiently transfects T-cells

e {CTS "shuttle" HDRT modifications increase HDR rates in
the context of LNPs

* L5 LNPs deliver large CRISPR-targeted HDR constructs
(1.4kB Rab11 and 4 kB CAR)

L5 LNPs achieve 12% CAR knock-in, matching the
efficiency of electroporation with lower toxicity

CRS ==

ANNUAL MeeTing PHILADELPHIA, PA
& EXPOSITION JULY 13-18, 2025




Acknowledgements

Nguyen Lab (IGl)

David Nguyen, PhD, MD**
Dror Assa, PhD

Bibiana Onoa, PhD

Allison Bien

Yvonne Rong

Utku Goreke, PhD

Mikhail Vysotskiy, PhD

Yaw Ansong-Ansongton, MD
Alissa Kleinhenz, MD
Mehar Gayatri Devi Namala, PhD
Ekansh Agrawal

Nathan Perez

Julia Chen

Preetal Deshpande

Hasnain Mirza

CRS =3

Murthy Lab (IGl)

Niren Murthy, PhD
Atip Lawanprasert, PhD
Daniel Chu

York Tang

Eyquem Lab (UCSF)
Justin Eyquem, PhD

**2009 CRS Joseph R
Robinson Fellowship
recipient

ANNUAL MeeTine PHILADELPHIA, PA
& EXPOSITION JULY 13-18, 2025

o..
Graduate Program in o‘UCSF
u | °
9 .‘.

b
@RFP Bioengineering g e
>y ot UC Berkeley @, @

0eeeé Neayen

Lab

ppppppp

X 9 e

Innovative

Genomics
Institute

Allison Blen Mtk yla Bordador
ndes arc Un

AAAAAA

NEXT-GENERATION
DELIVERY INNOVATIONS



	Slide 1: Lipid Nanoparticles for DNA Template Delivery to T-cells 
	Slide 2: CRISPR facilitates therapeutic transgene knock-in, however implementation is not clinically scalable 
	Slide 3
	Slide 4
	Slide 5
	Slide 6: L5 delivers cargoes efficiently to T cells 
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15: Acknowledgements 

