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Cellular functions are spatiotemporally regulated by protein-protein interactions, post-
translational modifications, and localization of proteins to specific subcellular compartments.
Therefore, the development of technologies to precisely manipulate these processes contributes
to understanding biological phenomena and disease mechanisms. For this purpose, the
integration of photoresponsive molecules and imaging technologies offers a powerful approach
for real-time monitoring and control of intracellular processes. We previously developed a
photochromic CID system, capable of reversible dimerization and dissociation of intracellular
proteins, achieving optical regulation of mitophagy induction.! This system utilizes a
photochromic dimerizer, pcDH, consisting of a photochromic ligand that photoreversibly binds
to Escherichia coli dihydrofolate reductase (¢eDHFR) and a covalent ligand for HaloTag. In this
presentation, we report a novel protein dimerizer incorporating a tetrazine moiety, designed to
introduce additional functionalities besides photoreversible regulation of protein dimerization.
Furthermore, we discuss the intracellular functionalization of the photochromic dimerizer via
inverse electron-demand Diels-Alder reaction, as well as the optical regulation of protein
localization in living cells.

Keywords : Optical regulation, Protein dimerization, Click chemistry, Tetrazine

HERRFSREIX. & BE OFIRRZ SRR E OMaN X~ J[fE b, & B E MR AIE
MIZ X - TREZEIICHB STV TV D, TDTD, D 2 FEERICHRIET 2 Hilfo B
FIL, RO A ) = X L OMBINCEBNT 5, FRC, SISEMES T LA A=
v T AN ARG DR T AT, MIREABG A Y T H A A THGAL - BET 5720
DS 72T T a—F Le D, milrFc 1%, MIRNERE ORI e b L iREE A
BAERRER [ 7+ b7 w7 CIDIE] ZBA% L, ~A N7 7 O—ONFHEZER L
eV ZOFETIE, KIGE Y v FrERRETCHER (eDHFR) 2 AIFHIICH ST 5
74 hraly 27Uy KE HaloTag U T REFMAGOE T —&{LAl pcDH % H
W5 ET, RENBIOREIEOMBENZ XY eDHFR & HaloTag @ —&Ab & fi#Efk %
ALRCHES 2 2 N TE D, AKX T, ERE _EoORIEITM A, #Fii ok
REEMEGTHZLE2HMNE LET b VU HEE2AT 2 HHERE BLAIOW
THET 5, 512, AMBENICET 28 72558 Diels-Alder K& %41 L7=Y6w]
Wi B kAl OB Rk & R B EREO RN BT 2RI O W T HET 5,

1) T. Mashita, T. Kowada, H. Yamamoto, S. Hamaguchi, T. Sato, T. Matsui, S. Mizukami, Nat.
Chem. Biol. 2024, 20, 1461-1470.

© The Chemical Society of Japan - [A]D501-3vn-03 -



