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The morphology of the cell membrane is controlled in the cellular processes such as
molecular transport, cell division, and disease development, and it is well known that
membrane curvature sensing proteins play a critical role in regulating these structures . On
the other hand, in recent years there has been an increased interest in the possibility that various
biomolecules other than proteins are involved in the regulation of membrane structure. One
such example is RNA, which recent studies have revealed to interact with specific lipids®.

In this study, we aim to investigate "Membrane Curvature Sensing RNA" using spherical
supported lipid bilayers (SSLBs), an artificial curved-membrane material. By performing
comparative binding assays with SSLBs of two different sizes (100 nm and 1000 nm) and
RNAs derived from cancer cells (MDA-MB-231), we identified four candidate membrane
curvature sensing RNAs. Additionally, lipid strip binding assays demonstrated that these
candidate RNAs specifically bind to certain lipids. The advancement of these studies is
expected to not only elucidate the mechanisms by which nucleic acids regulate cell membranes
but also enhance our understanding of diseases associated with these processes.

Keywords : Membrane curvature sensing RNA; Regulation of membrane structure; Artificial
curved membrane material

AR DIZREIT . W E s O 2, RIRFIE e SR 0 | 2 b O EHIE
(2, MR XN EEREE R RSN mbh TS Y, — T, ITETIES
R IELIAN DR & 22 ARG - DIEARE S OB RS- L TV A ATREMEASE R &1 T
W5, ZO—fFlE LT, RNABREDIRE EFHAEMT 2 ZENmb TS,

AMFZETIL, BRIE DO N TAEMAREASEL (Spherical Supported lipid bilayers : SSLB) %%
UL TR D dh R385 RNA] #8858 5, —H>DH¥ A X (100 nm, 1000 nm) @ SSLB
& FLRD AHI(MDA-MB-231)7> 5l &4 7- Total RNA & D HElgHEAFRER 21TV
4 SO ph A RNA ZRE Lz, £/, BARDIEENEE STV 5 lipid strip
WA ERBRIC L0 MBS N ONDIEE L B RICHES TS Z EAVURE
Nic, TNHOMTROFBIZED | BRI X DI Z I35 2 B = X A%<
HI20 TR, FRIUCEDDEFROBARIZEN D Z L bS5,

1) Johnson DH, Kou OH, Bouzos N, Zeno WF. Protein-membrane interactions: sensing and generating
curvature. Trends Biochem Sci. 49(5), 401-416 (2024).

2) Lin A et al. The LINK-A IncRNA interacts with PtdIns(3,4,5)P3 to hyperactivate AKT and confer
resistance to AKT inhibitors. Nat Cell Biol. 19(3), 238-251 (2017).

© The Chemical Society of Japan - [A]D501-3am-04 -



