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The mechanisms of action of antiviral peptides and drug-target proteins selected by mRNA display

Thesis Summary

mRNA display is a powerful method for selecting peptides/proteins that bind to desired target
molecules from a large library of mRNA-peptide/protein conjugates. In this study, | elucidated the
mechanisms of action of peptides that inhibit hepatitis B virus (HBV) infection (Chapters 2-4) and target
proteins of small-molecule drugs (Chapters 5 and 6) obtained by mRNA display.

Chapter 1 introduces the principle of mMRNA display and its advantages over conventional methods. It
also explains the background of research on HBV therapeutics and identification of drug-target proteins
and states the objective of this study.

In Chapter 2, the interaction between DOCK11, a host protein maintaining HBV infection, and Ack1
was found based on sequence similarity of the DOCK11-binding peptide selected by mRNA display. The
DOCK11-binding peptide fused with a single-chain antibody against a hepatocyte-specific receptor was
selectively delivered into hepatocytes and inhibited the DOCK11-mediated EGFR endocytosis and DNA
repair system, leading to the suppression of HBV infection.

In Chapter 3, DENND2A, another essential host protein for HBV infection, was similarly found to
interact with SASH1, a key regulator of the immune signaling pathway. Verification with the intracellularly
delivered DENND2A-binding peptide showed that HBV suppresses this pathway through DENND2A and
evades the immune response.

In Chapter 4, verification of peptides binding to LIPG, a host protein important for HBV attachment to
hepatocytes, revealed an interaction between LIPG and NTN1, which localizes to the cell membrane like
LIPG. NTN1 and the LIPG-binding peptides designed based on a sequence from NTN1 did not affect the
lipase activity of LIPG, suggesting that they inhibit HBV infection by blocking HBV attachment.

In Chapter 5, the mechanism of the side effect of the existing immunosuppressant drug FK506 was
analyzed through spartin, a candidate target protein identified by mRNA display. The results suggest that
FK506 induces neurotoxicity by binding to spartin and inducing abnormal lipid metabolism.

In Chapter 6, the mechanism of action of Q15, an anilinoquinazoline derivative developed as an
anticancer drug, was analyzed with focus on MIP-2A, which was identified as a target protein. The
results suggest that Q15 induces apoptosis by suppressing the expression of proto-oncoprotein c-Myc
through the interaction with MIP-2A.

Chapter 7 summarizes this study, focusing on the newly identified therapeutic targets for HBV
therapeutics and the advantages of mRNA display in the identification of drug-target proteins.

In summary, this study demonstrated that mRNA display is a useful technique for the development

and elucidating the mechanism of action of peptide and small-molecule drugs.




