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Exosomes, small vesicles secreted by cells, are garnering attention for their role in intercellular
communication. They carry various molecules like proteins, lipids, and RNA, influencing diverse
functions. Exosomes from immune cells express molecules like antigen—MHC complexes, while those
from cancer cells express immunosuppressive molecules. There’ s growing interest in targeting or
utilizing exosomes for drug discovery. Recently, it has become possible to freely express target
proteins on exosomes by creating chimeric molecules with tetraspanins (CD9, CD63, CD81, etc.),
which are marker molecules expressed on exosomes

Taking advantage of this technology, we propose a methodology to enhance immunomodulation
by simultaneously expressing multiple immunomodulatory molecules on exosomes. Traditional methods
disperse these signals, leading to inefficient immune cell activation and nonspecific side effects.
On the other hand, our new method targets specific immune cells, enhancing activation
synergistically by delivering multiple agents within exosomes to the same location in vivo. This
approach seeks to precisely activate immune cells targeting cancer cells or suppressing autoimmune

disorders and allergies, surpassing conventional methods

In this research project, we have developed four novel methods that highlight the potential of this

approach:

1. Antigen-Specific Anti-Tumor Immunopotentiation: APExo(CTL) formulation presents antigen
peptides, co—stimulatory signals, and IL-2 on exosomes, activating CD8+ T cells specifically. It

shows promise in inhibiting cancer proliferation in mice expressing specific antigen.

2. Antigen—Specific Autoimmune Suppression: APExo(Treg) induces antigen—specific regulatory T cell
differentiation by presenting antigen peptides, co—stimulatory signals, IL-2, and TGF-f on
exosomes. 1t expands regulatory T cell populations, potentially mitigating autoimmune diseases like

experimental autoimmune encephalomyelitis

3. In Vivo CAR-T Cell Proliferation: APExo(CAR-T) facilitates CAR-T cell proliferation and
activation in vivo by presenting specific antigen and IL-2 on exosomes. This approach successfully

expands CAR-T cell populations in murine models

4. Highly Selective Drug Delivery: Exosomes engineered to present anti—-spike antibodies and IFN-f3
by creating a chimeric molecule with MFG-E8, shows efficacy against SARS—CoV-2 pseudovirus
infection. In addition, they selectively convey IFN-f3 to infected cells, inducing targeted

antiviral responses

These developments showcase the potential of engineered exosomes in immunomodulation and targeted
therapy, offering avenues for combating cancer, infectious diseases, autoimmune disorders, and

allergies with reduced side effects



