B203-3am-11 AZ{b2a B1025SE2 (2022)

B8RO EPYP £S5 AT BIERAK Y A FOBIRE A
—ovy
f?ijtﬁ%Ji‘ cPRRSE T\ 2 OfFA BAF ' - 08 KE—RR M2 - g WL - A9 Aot

Development of an unnatural ligand for labeling the tag protein PYP and imaging ('Graduate
School of Engineering, Osaka University, 2Immunology Frontier Research Center, Osaka
University,) OAkari Hashimoto,! Yuichiro Hori,"> Maho Umeno,! Kazuya Kikuchi'-

Proteins are widely involved in various biological phenomena such as metabolism and signal
transduction, which are regulated by dynamic protein translocation. It is thus important to
clarify their subcellular localization and dynamics in living cells.

We have developed a protein labeling technique using PYP (Photoactive Yellow Protein) tag
and its various fluorescent probes?. PYP tag is a small 125-amino-acid protein derived from
Halorhodospira halophila and is known to specifically form a covalent bond with a cinnamic
acid thioester natural ligand. Fluorescent PYP-tag probes with the ligand are synthetically
challenging due to many synthetic steps, limiting creation of their various derivatives. In
addition, their large molecular weight and low water solubility make them prone to aggregation.

In this study, we report a unnatural ligand for PYP tag that simplifies the synthesis steps and
decreases the molecular size. Various ligand candidates with unnatural reactive groups and
substituents were synthesized based on chemical structures similar to the natural ligand. We
created PYP-tag probes with different fluorophores using one of the ligands that showed rapid
labeling kinetics. Live cell imaging was performed using the probes, allowing specific
detection of cytoplasm, nucleus, and cell membrane proteins.
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