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Engineering of Bio-active matter:

Cross-bridge between

A8 : A3 HE T 28498 24H (1) 9:00~12: 00 fc ST
215 ILBEREAZBIR (UEER)IHILPIE 9 TH) Caty N123 %)« 7 ¢ 2
REE AL E (X)) il &% (REX) @)l E5 (R®X) T RN &

([REEE]
BE, NAFATOT4TR3—EFALI-AEGHEEDOREBAETZMLICRAZ BRI HESTHOA TS mEX B
WIHERGEEHEBLHOVVENSHICREBLTE. KOURVILTIE, COS=DDRNOMEEEZTFY, &%
FOERIZDOWNTERT HLEDIT, SO0 RNDF-LHEEBIELI-ERET RO,

A=l A ¥ N
9:00-9:40 [EFH5&/E] Engineering with biomolecular motors

OHenry Hess (Columbia University)
Motor proteins, including kinesin, can serve as biological components in engineered nanosystems. A proof-of-principle
application is a “smart dust” biosensor for the remote detection of biological and chemical agents, which is enabled by the
integration of recognition, transport and detection into a submillimeter-sized microfabricated device. The development of this
system has revealed a number of challenges in engineering at the nanoscale, particularly in the guiding, activation, and
loading of kinesin-powered molecular shuttles. Overcoming these challenges requires the integration of a diverse set of
technologies, illustrates the complexity of biophysical mechanisms, and enables the formulation of general principles for
nanoscale engineering.

9:40-10:20 [HEFZE;E] Soft matters containing nanometer—scale protein motors and micrometer—scale
protein filaments spontaneously generate various types of large—scale active pattern
ORAE Fnght>?
(1: (D 5 Bom S e ARRICTHFZEIT, 2. Fe i BT R KPP A f B P50 F}, 3:CREST ZEMmBhRE, JST)
Protein motors and protein filaments play important roles in the diverse cellular activities. To elucidate their
spatiotemporal dynamics, we developed model systems composed of purified components. Surface-bound protein motors,
dyneins, drive protein filaments on the surface in the presence of ATP and ensemble of these protein filaments were
self-organized into the lattice of millimeter-scale vortices. The mixture of microtubules and tetrameric kinesin motors
generated three distinct 3-D network structures in the presence of ATP. Coarse-grained models we developed well reproduced

experimental results. Our model system brings new insights into cytoskeletal mechanics and the development of
self-regulating active materials.

10:20-10:40 [{k#HE;E] Creation of phototactic liposome by photo-responsive peptide
OfRify FRRIY, FEAS BT, RE3E S5, R R L% Bk &% ke &7
(LB BOREE T, 2:08 8 KeH)
Spaciotemporal control of peptide nanofiber growth was achieved by photocleavage of a DNA-conjugated S-sheet forming
peptide which is linked through a photoresponsible amino acid residue. Peptide nanofibers were selectively formed by

photocleaving the conjugate on complementary DNA-immobilized glass substrate and giant liposome. Photo-cleavage of the
conjugate on phase-separated giant liposome caused phototaxis of giant liposome due to Marangoni convection.

10:40-11:00 [{k#HE;E] Development of a new method for evaluating cell mechano-response to
multidirectional and anisotropic mechanical strain by using photodegradable hydrogel
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We have developed a new method for evaluating cell mechano-response to multidirectional and anisotropic mechanical
strain. This method utilizes photodegradable gelatin substrate of which local expansion can be triggered by UV irradiation. By
adjusting UV irradiation patterns, we can apply mechanical strains with various magnitude and directions to adherent cells,
which is not easily available by conventional methods using electric actuators. In the presentation, we will explain the further
details of this method and also show dynamic change in shape and local structures of cells induced by various mechanical
strains.

11:00-11:20 [{k#HZE;E] Imaging of amyloid aggregation by quantum dots
and its application for screening of aggregation inhibitors
O 1EF (=M L¥EKRY)
Assembly of cytoskeletal proteins is essential for diverse cellular functions, whereas assembly of amyloid proteins triggers
the pathogenesis of neurodegenerative disorders, such as Alzheimer’s disease (AD), Parkinson’s disease, Huntington’s disease,
and prion diseases. Recently, we reported real-time imaging and quantification of amyloid  (AP) aggregates by quantum-dot
(QD), and subsequently developed a microliter-scale high-throughput screening (MSHTS) system for the aggregation

inhibitors, which may have preventive and /or therapeutic potential for AD, using its imaging technology. In this presentation,
I will talk about the methodology of MSHTS system and the results of the screening by the system.

11:20-11:40 [{&¥ERR] SEEBHEF/0RybERAL -0 RES ;X
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In recent years, the term “micro-machine” has become popular and significant progress in artificial self-propelled
micromachines has been achieved. However, well-controlled movement of motors, where each motor can perform tasks
cooperatively and autonomously, has never been demonstrated. Here, we focus on the autonomous control of micromotors’
function, such as movement, capture, and delivering. The unique function is realized by a simple principle based on mixed
potential theory, which is used to explain metal corrosion. Therefore, the idea for controlling the functions of machines is not
limited to applications, but can be used in various areas of science and technology.

11:40-12:00 [{Kk$EZEE] Self-organized Contractile Fibers of Microtubules and Kinesins
O #hi— 1, Bl &iE° (LdekEfemk, 2:0RK)

In living cells, motor proteins and cytoskeletons are ubiquitous, and involved in various cellular functions. The functions are
performed through distinct self-organized subcellular structures, such as contractile rings and stress fibers. Inspired by this,
we intended to develop a molecular system consisting of microtubules and kinesins which can self-organize into various
morphologies. By using a genetically engineered kinesin, we found that microtubules and the kinesins were self-organized
into contractile fibers. In this presentation, we will discuss the mechanism of formation of the contractile fiber, and their
possible applications as a novel actuator for microdevices.

12:00-12:20 [—#&5&;E] Construction of peptide nanocapsule bearing coiled—coil on the surface
OEH 25, A A ?, Rl Fnfl !
(L BEBURPE L, 2: GHEURT)
We have previously reported that f—Annulus peptide (INHVGGTGGAIMAPVAVTRQLVGS) from tomato bushy stunt
virus self-assembled into peptide nanocapsule with the size of 30—50 nm in water and the peptide nanocapsule was dressed up
with gold nanoparticles and protein. In this study, we have tried to construct peptide nanocapsule bearing coiled-coil on the
surface. f-Annulus peptide bearing coiled-coil forming sequence at C-terminal was synthesized by native chemical ligation.
TEM image of mixture of the peptide and coiled-coil-A showed spherical assemblies with irregular surface. CD spectrum of
the mixture indicates formation of coiled-coil.
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