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Six-assay Toolbox Enables High-throughput Screening and Identification of Optimized CAR

Introduction Development and Therapeutic Efficacy of mMRNA-encoded CAR Delivered via tLNP

Targeted lipid nanoparticles (tLNPs) delivering chimeric antigen receptor (CAR)-encoded mRNA directly to T ~N

P2 4240 /99.3% P2 256 / 4.4%
IS k

T T TTrTT-T T T T

Blank  tLNP (1)  tLNP (2)

expression studies. Conjugation of anti-CD3 and anti-CD8 antibodies to the LNP surface produced CD3/CD8-
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e After selection of the optimized CAR construct, CD19 CAR mRNA was produced by in vitro transcription
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Methods Methods Methods Methods (IVT). Compared with conventional linear CAR mRNA, circular CAR mRNA demonstrated more sustained
e two-step multi-enzymatic *  Optimize length, sequence and e Optimize codon adaptability e Optimize length and type ; ; ; ¥
o secondary structure o GC comtent expression and superior cytotoxic activity.
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e Encapsulation of CD19 CAR mRNA in CD3/CD8-targeted LNPs enabled efficient transfection of T cells and
robust killing of CD19-positive target cells.

e The pristane-induced lupus model is a well-established murine model of systemic lupus erythematosus
(SLE) that reproduces key features of the human disease, including autoantibody production and
dysregulated immune responses. Treatment with targeted LNPs produced potent therapeutic effects in
this model, including reduced autoantibody levels and decreased pathogenic immune cell populations.

*  co-transcriptional method *  Housekeeping gene UTRs *  Nucleotide modifications
boost target protein expression
in specific cells/tissues.

Linear mRNA

Figure 4. Circular mRNA sustains CD19 CAR expression and E:T-dependent cytotoxicity compared with rapidly decaying linear mRNA. a, Linear and
circular mRNAs encoding a CD19 CAR were successfully prepared with high quality and integrity. b, CAR expression from linear mRNA declined rapidly
after electroporation, whereas circular mRNA maintained a high CAR positivity rate during the first 3 days post-electroporation. c,d Both linear and
circular CD19-CAR mRNAs mediated killing of CD19-positive target cells via incucyte. e, Circular CD19-CAR mRNAs triggers sever inflammation cytokine
TNF-a and IFN-y release than linear mRNA.

Figure 2. After confirming the CAR construct, optimize the 5 cap, UTRs, coding sequence, and poly(A) tail of the CAR mRNA to ensure efficient CAR expression in
transfected T cells.
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