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Precise construction of helical B-sheet structures by metal coordination (‘Grad. School of
Engineering, The University of Tokyo, *Lab. for Chem. & Life Sci, Science Tokyo,’JST PRESTO,
‘UT, IAIS4,5T he University of Tokyo, °IMS) OEisuke Tsunekawa,' Tomohisa Sawada,>* Makoto
Fujita™™

Single-layered B-sheets likely form nanoscale helical assemblies confirmed by AFM or TEM,
though their crystallographic observations remain scarce due to the structural disorder of [3-
sheets. In this work, we achieved precise construction of -sheet helical assemblies as single
crystal structures, by complexation of pentapeptides with a D/L pair of coordinating side chains
and silver ions. Crystal structure obtained from silver ions and peptide 1, with Et and ‘Pr groups
introduced to the N- and C-terminal side chains (R, R?), respectively, showed 10.4 nm-pitched
helices (right-handed) of metal-cross-linked B-sheets. In the case of 2, with (R', R?) = (‘Pr, 'Pr),
it formed the same right-handed helix, which further assembled to a duplex. In addition, 3, with
(R', R?) = ((R)-2-hydroxyethyl, ‘Bu), formed a left-handed helix with a helical pitch of 5.2 nm.
Keywords : Peptide; Helix; p-sheet; Self-assembly; Metal-coordination

HED B v— MEEIZ, LIZLIETST ) 27— o b8 A REAEEEZ &5 2 LA,
AFM X° TEM |2 X » TEII S35 B3, Z O S ERNE D 72 12 Bk b S fRiT S vz
BNTXIE L A ER, ARFFE T, DL IROENIVERIEE 2 — > T RO X T F |
D, RA F U EDEEERIC I Y BEARD B v— MEE~FER LT 2R L
7o N3BLONC RMFERLOMS (R, R?) NZENZH EL PrEDOLTF R 1 L1 A
UNBAR LR AR R, BZEE SN HE O B — R 104mm O v FOE
JAH S AR (F&E) 2L o> T, R,R)=(Pr,'Pr) ®2 DHFAIE. R UAE
TOLBEANESHIZEAL, —HEHLEAMEE -T2, 512, R, RY) = ((R)-2-
hydroxyethyl, Bu) @ 3 7»51% 5.2nm O E v F OB E 6 AMEENBIH Sz,

H 9 ¢ F voQ
Boc N"HLN/\H/N\)LN N\.)J\OMe
R! H o H o R2
\ AgNTf,

CHCl3/MeOH = 1/1 (v/v)

(R', R3) = (Et, Pr): 1
(Pr, Pr): 2
((R)-CHZCH(OH)-, 'Pr): 3

., RZXRTFR1-3 LK B — b HEADR G,

© The Chemical Society of Japan - [F12202-1am-05 -



