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Background A high-throughput in vitro screening assay for cell uptake and nuclear delivery Earli LNPs are better tolerated and have lower immune stimulation than liver-tropic LNPs
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for the delivery of RNA to hepatocytes, delivering DNA to lung tumors entails
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intravenously injected LNPs by cells in the liver and spleen, and delivering Adapted from Yin et al,, Nat Rev Genetics 2014 LNPs engineered for long circulation were evaluated for gene expression and biodistribution in mouse tumor models. Strikingly, we found that
DNA into the nucleus of tumor cells for gene expression. Earli LNPs not only produced 10-fold or greater tumor DNA expression than patisiran-like MC3 LNPs like FRMO55, but also completely abrogated
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liver DNA expression, resulting in a significantly increased tumor-to-liver signal-to-noise ratio (SNR).

Flexible surfaces achieve a balance of long circulation and high transfection
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We hypothesized that reducing LNP clearance by the reticulo-endothelial system would allow for extended blood circulation and increase the likelihood 1/2 MTD 1/2 MTD 1/2 MTD 1/2 MTD AL

Earli has built a Synthetic Target expression platform using backbone-modified of delivery to tumors in distal organ sites. Therefore, we screened a large library of polymer-lipids to identify LNPs capable of transfecting cells in vitro, . 4 iy ; ,'_{“; :

plasmid DNA vectors containing synthetic promoter elements that activate only in but with relatively low cell uptake, potentially indicating lower opsonization by plasma proteins. These formulations (e.g. FRM119) achieved long l Tumor = AT S
circulation in mice but resulted in relatively poor transfection in H1299 cells in vitro. We then engineered LNPs with flexible surfaces (e.g. FRM146) g ' P g

truly malignant cancer cells, rather than normal cells or benign lesions. This forces
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These DNA vectors are delivered using non-viral Lipid Nanoparticles (LNPs). addition, these formulations exhibited longer plasma pharmacokinetics (PK) than patisiran-like LNP formulations (e.g. FRM060 or FRMO001) in mice. s 1 }1
Increased plasma PK correlated with increased tumor exposure to DNA, verifying the ability of longer-circulating LNPs to deliver more DNA to tumors. % ; % } Lung
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lipid variants and compositions were screened against FRM001, FRMO055, and FRM060, which are (i.v.) dosed with DNA-LNP at 1.4 mg/kg, analyzed after 48h
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Molar ratios analyzed after 24h A bilateral SQ model with lung H1373 and H1299 xenografts in NSG mice was intravenously (i.v.)

early detection and treatment of lung cancer.

dosed with CAG-FLUC DNA-LNP at 1.4 mg/kg and analyzed after 48h



