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Designing functional molecules inspired by natural proteins (' Department of Chemistry, School
of Science, Kwansei Gakuin University) OKohei Sato'

The highly complex structures and sophisticated functions of natural proteins are the
ultimate goal of synthetic chemistry. In particular, membrane proteins play a central role in
intercellular communication by transporting specific molecules and ions across the cell
membrane. As evidenced by the fact that more than 50% of modern drugs target membrane
proteins, these proteins can be considered one of the most important targets for manipulation
of biological events. Inspired by such natural membrane proteins, we have developed various
functional molecules based on synthetic organic chemistry and supramolecular chemistry. We
have reported that fluorinated amphiphilic molecules can self-assemble within lipid bilayer
membranes to form artificial channels that can permeate ions in response to various external
stimuli. In addition, we found that fluorinated nanochannels enable ultrafast selective water
permeation. More recently, we have achieved permeation of multivalent anions across the
membranes and dynamic control of ion permeation in response to chemical reactions.
Keywords : Supramolecular Chemistry, Organic Chemistry, Biological Membrane, Channel
Protein

ARNIZTAET D & V87 I EHE 7o & VR S T Be 2 DR RF - TR0,
Fx NEHOL OO VEIRPEIET 2 XEHBOLE R L TWDHEFERDH, ZOHT
B, ML L CBE BRSO IR EERIT O 7B, Ao
WCEIZB W THLIERRIZH > T D, BIROEREGDOEIZ 50%LL LA o k9
TS N B A RER) & Lfﬁfﬁﬁﬁ”é EMB L BN LI, B U RTEI
Fox NENEGBRICT 70 —F 425 L TROEERY—F v hO—o2 L R4 2
EMTED, BAITZDL D e KIROPEH X7 B EMEET, FRES LT &
HEr 10T o BRI 4 7o REME Yy T ORI fLA TE o, TRETIS, 7 v %
JF 7% N U TRl 2 OGBS T R E —EE OIS W THCES L, ik

RPN E L TA A 2 BT HIANLT Y ANV EBETEH 2R LT
HAEN P, BEERINAKERZER]T 5T v VORI HERIHILTND YL &5
W TIE, AEREEZ N L2 T7 =4 0 OFE=e, (LRI E L8 7A 4

FHROHIEHZ EH T D5 N TF v RV OBRICH N LTz,

1) K. Sato, Langmuir 2024, 40, 2809.

2) R. Sasaki, K. Sato, K. V. Tabata, H. Noji, K. Kinbara, J. Am. Chem. Soc. 2021, 143, 1348.

3) K. Sato, R. Sasaki, R. Matsuda, M. Nakagawa, T. Ekimoto, T. Yamane, M. Ikeguchi, K. V. Tabata, H.
Noji, K. Kinbara, J. Am. Chem. Soc. 2022, 144, 3127.

4) Y. Itoh, S. Chen, R. Hirahara, T. Konda, T. Aoki, T. Ueda, I. Shimada, J. J. Cannon, C. Shao, J.
Shiomi, K. V. Tabata, H. Noji, K. Sato, T. Aida, Science 2022, 376, 738.

© The Chemical Society of Japan - [F]14202-3vn-02 -



