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Developing an endogenous ligand-mediated non-viral
gene delivery system targeting the brain
Seigo Kimura,

Integrated Research Consortium on Chemical Sciences, Nagoya University,
Research Assistant Professor
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This study aimed to develop LNPs that enable gene expression for therapeutic purposes in the brain. We
conducted (1) the development of a novel iz vivo screening method and (2) the analysis of the mechanism
responsible for tissue-selectivity in gene expression. Regarding (1), we created a system that can measure the in
vivo dynamics of hundreds of types of LNPs simultaneously in a single mouse by labeling the LNPs with DNA
barcodes and measuring them with NGS. Regarding (2), the results of quantitative analysis of protein expression
levels and tissue/nuclear DNA and mRNA levels suggest that there is a difference of up to 250-fold in the translation

process.
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Tissue

RNA-DNA

Protein-RNA

Protein-DNA

Liver

R?* CLAF6: 0.0018
R* CL4H6: 0.3119
R? DODAP: 0.7737

R? CLAF6: 0.044
R* CLAH6: 0.348
R® DODAP: 0.0203

R? CLAF6: 0.0712
R? CL4H6: 0.0379
R? DODAP: 0.0002

Lung

R? CLAF6: 0.1536
R* CL4H6: 0.0241
R? DODAP: 0.0009

R? C1AF6: 0.238
R? C14H6: 0.0023
R%2 DODAP: 0.2458

R? CLAF6: 0.2382
R? CL4H6: 0.0103
R?2 DODAP: 0.0235

Spleen

R? CLAF6: 0.0047
R? CLAHS6: 0.8062
R? DODAP: 0.5521

R? CLAF6: 0.3055
R? C14H6: 0.001
R? DODAP: 0.4145

R? CLAF6: 0.0652
R? CL4H6: 0.00001
R?2 DODAP: 0.096

Heart

R? CLAF6: 0.0372
R? CL4H6: 0.1265
R? DODAP: 0.5517

R? CLAF6: 0.3419
R? CLA4H6: 0.0723
R? DODAP: 0.3692

R? CLAF6: 0.0976
R? CL4H6: 0.1739
R? DODAP: 0.0249

Kidney

R? CLAF6: 0.0059
R? CLAHS6: 0.0052
R?2 DODAP: 0.6157

R? CLAF6: 0.000002
R? CLAH6: 0.0046
R?2 DODAP: 0.0413

R? CLAF6: 0.0112
R? CLAH6: 0.0445
R?2 DODAP: 0.0731

Brain

R? CLAF6: 0.0043
R? CLAHS6: 0.0057
R?2 DODAP: 0.1757

R? CLAF6: 0.2975
R? CL4H6: 0.000006
R%2 DODAP: 0.4626

R? CLAF6: 0.0567
R? CL4H6: 0.5361
R?2 DODAP: 0.0455
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Injection
Degradation
Barrier 1 Off-target organs
A
Organ
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1) Nuclear import efficiency
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2) Transcription efficiency

= (Cellular mRNA)/(Nuclear pDNA)
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