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Abstract
Extracellular vesicles &EVS) are an emerging class of drug carriers that are
iocompatible and effective in therapeutic delivery. Studies from ouyr group have shown
that EVs derived from red blood ce||s\5RBCs) are ideal carriers for therapeutic nucleic
acid in several disease models. RBCEVs are taken up readi|%/ by various cell types,
delivering drugs to efficiently modulate gene expression in the'target cells. Moreover,
we found that RBCEVs have their own therapeutic potential based on their anti-
inflammation and anti-viral properties. We recently demonstrated that the delivery of
immunomodulatory RNA (immRNA) acting as a RIG-I agonist significantly suppresses
tumor growth and induces immune cell infiltration in various t%ﬁles of cancer,
transformin? 'cold' tumors into 'hot' tumors. Additionally, immRNA synergizes with
antisense ofigonucleotides that inhibit mutant KRAS and mutant EGFR, stimulating potent
anti-tumor immune responses. We have also developed a method for surface
modification of RBCEVs to improve the specificity of delivery. Furthermore, we found that
the disp|aY on EV surface enhances the signaling’efficacy of immunomodulatory ligands,
while simultaneously mitigating their sgstemic toxicity. Display of immunomodulator
igands such as agonistic CD137 and CD40 antibodies on the EV surface si%nifican ly
enhanced their therapeutic efficacy over equivalent doses of free ligands by inducing
|igan multimerization, etfticient receptor cross inking and the formation of immune
synapses. Hence, we have developed an EV-based delivery approach that enables the
utilization of potent cancer jmmunotherapy combinations, achieving enhanced anti-
tumor responses at potentially lower doses and with fewer side effects than traditional
administration methods for cancer immunotherapy. The EV engineering approach we
eveloped can be easily QEEhed to various therapeutic nucleic acid and proteins,
allowing for the creation of EVs with a predetermined therapeutic composition that is
effective, safe, and scalable in complementary combinations.
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