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® X—=)L7RURX satoshi.murata.ad@tohoku.ac.jp
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GoogleScholar
https://scholar.google.co.jp/citations?user=sK4o04gsAAAAJ&hl=ja&oi=ao

® FMIPE HFORTAIR, BREGBVATL, BIRVATL

©® Z DA

SZHOEUBECTEBRIND VAT LOECHEBIL, BN - EE D DEERICBEATNS. EROEVBEESIERDRE
THGICEKZR DN, KZFMZEZRHIEHHIEHTH 2330, kiR GRERT) T, —Z0EIa1—ILEORY b X
FLOREICHEDD. GEFEROMNY b (MTRAN) [CKUBEICHZEIZONY MERIRT DD, VT ORMEMORRICRELD.
CDZADNAZFER I D FOBBHREITEBH L2, DNAT/ T IDRRICHEEIRL, BEOSHEIATLAELTHFO
Ny b ZiEET 3. 2009FICEHAIBBRIHZRICHO FONRT « T RAMRRZIL 5 LIS, 2012-7FOFZMBEH D FORT AT X
(K% FBED) ITREBHEZLLTTOVIISDOETRERHD. BRERD FT Y12 IURT 23> (BIOMOD) DiR—
RAVN—=EULTHFORT 4 T ADBERERICEBRIBATNS.
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1)S. Murata, H. Kurokawa, Self-Organizing Robots, Springer, 2012 (H474%)
(FPHZ, BIAA, BCHBRERR > A 7 2 0GR, +— 2%, 2009)

)M W, 5 FORT 4 7 AR E, 55 FORT 4 7 A ~5F O T H4 ¥ TYAT L%, CBIEF R, 2019(S. Murata Ed.,
Molecular Robotics Research Group, Molecular Robotics -An Introduction, Springer, 202147 F5E)

3) /e, RIS T, M EA, DNAF Ty =7y 7, diflR 4k, 2011

4)S. Murata, A. Konagaya, S. Kobayashi, H. Saito, M. Hagiya, Molecular Robotics: A New
Paradigm for Artifacts, New Generation Computing, 31,27-45, 2013.

5)M. Hagiya, A. Konagaya, S. Kobayashi, H. Saito, S. Murata, Molecular robots with sensors and
intelligence. Acc. Chem. Res., 47, 1681-1690, 2014.
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T. Toyota*, A. Ohtani, H. Sugiyama, Molecular transformation for self-reproducing vesicles and underlying analysis methods. Chem. Pharm. Bulletin,
69, 947-952 (2021). [Review]

H. Sugiyama, T. Osaki, S. Takeuchi*, T. Toyota*, Hydrodynamic accumulation of small molecules and ions into cell-sized liposomes against a concen-
tration gradient. Commun. Chem., 3,32 (2020).

J. M. Castro, H. Sugiyama, T. Toyota *, Budding and division of giant vesicles linked to phospholipid production. Sci. Rep., 9, 165. (2019).

H. Sugiyama, T. Toyota*, Toward Experimental Evolution with Giant Vesicles. Life, 8, 53 (2018).
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[1] S. Azuma: Structural Equilibrium Control of Network Systems, IEEE Transactions on Automatic Control, to appear (2021)

[2] S. Azuma, T. Kure, and T. Sugie: Structural Bistability Analysis of Flower-shaped and Chain-shaped Boolean Networks, IEEE/ACM Transactions
on Computational Biology and Bioinformatics, Vol. 17, No. 6, pp. 2098--2106 (2020)

[3] S. Azuma, D. Sato, K. Kobayashi, and N. Yamaguchi: Detection of Defaulting Participants of Demand Response Based on Sparse Reconstruction,
IEEE Transactions on Smart Grid, Vol. 11, No. 1, pp. 368--378 (2020)

[4] S. Azuma, T.Kure, T. Yoshida, and T. Sugie: Cactus-expandable Graphs, IEEE Transactions on Control of Network Systems, Vol. 6, No. 2, pp.
775--788 (2019)
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researchmap https://researchmap.jp/Teijirolsokawa
dblp https://dblp.org/pid/14/439.html
HRIIL—WebHP 1k  https://www.eng.u-hyogo.ac.jp/group/group48/

® FMKEF HMEEEHRE, tILF—bhY, Z2—-3bRry hD—7T

©® ZODEHA:
FHEEERZ (S, ABZIZUHETDEYH R DANRERLIBEEZ IV E1—JICIIRREI BT EICKY, ABHTSHKEE
ZRESDVERITULS2BDZEE- KRS I ILZBEIMRDET CI. CCTORRLERBEDOH L LTIF, EYOMIRDOES
ZETIMELIEAIZ 2—3)b3y MO —I0EYELBREZHEBREL UCRURSELHBERENEFONET. tILF -~ h
VRTAEYDOECERBREZETIVET BIHCEZSNBLS - BMEHEETILTSY, RETEEARRRDOET VL LA
HEROP—FTIF v EDIGANGUET.

® IBEE
T.Yamashita, T.Isokawa, F.Peper, . Kawamata, M.Hagiya, Turing-completeness of asynchronous non-camouflage cellular automata, Inf. Comput, 274,
104539 (2020).
TTomita, J.Lee, T.Isokawa, F.Peper, T.Yumoto, N.Kamiura, Universal logic elements constructed on the Turing Tumble, Nat. Comput, 19(4), 787-795
(2020).
T.Isokawa, F.Peper, K.Ono, N.Matsui, A universal Brownian cellular automaton with 3 states and 2 rules, Nat. Comput., 17(3): 499-509 (2018).
T.Minemoto, T.Isokawa, H.Nishimura, N.Matsui, Feed forward neural network with random quaternionic neurons, Signal Process., 136, 59-68 (2017).
M.Mori, T.Isokawa, F.Peper, N.Matsui, Swarm Networks in Brownian Environments, New Gener. Comput., 33(3), 297-318 (2015).
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® X—JL7ZRLURA mikihito.tanaka@gmail.com
©® Twitter j_steman
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ResearchMap https://researchmap.jp/steman
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HEDHERMIRBIBPLHY 3y IIVNTEDMRTELTSEBSEUH . ZDE. BLHOTHEEXT(POREHRZ TSI
BCERE REFR Y AXT AP PV =Y v)LAT AP DT — I ZRRIC. BRSFWEPRY NT—I 2 DOFEZ AV BIRDEPIH
PURTHHRICEDKSITEL>TLE FAETNZ DN FRSINDDDEV AR ZEITOTVET,
Ko RSO H ST ER DT OREHNEHEH DB LTHT O CVFE T VWFRIRER IR IOFWHROIHICEESBET R
NAFU—R— RXUN—R EDFFD,

® EIRE
Saito, T., Muto, K., Tanaka, M., Okabe, N., Oshitani, H., Kamayachi, S., Kawaoka, Y., Kawana, A., Suzuki, M., Tateda, K., Nakayama,
H., Yoshida, M., Imamura, A., Ohtake, F., Ohmagari, N., Osaka, K., Kaku, M., Sunagawa, T., Nakashima, K., Nishiura, H., Wada, K.,
Omi, S., Wakita, T. (2021) “Proactive engagement of ad hoc Expert Meeting in Crisis Management of the early phase epidemic of
COVID-19 in Japan, February to June 2020,” Emerging Infectious Diseases, 27(10) .
Valaskivi, K., Rantasila, A., Mikihito Tanaka, M., Kunelius, R. (2019) Traces of Fukushima: Global Events, Networked Media and Circulating
Emotions, Palgrave.
A QOINFIEFIE A T4 TLENMER ) D ~TFHED X4 TAL OB ], EhELeS2, 37(9) 1475-1479.
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® X—=)L7KRURX hamada@tohoku.ac.jp

® Twitter7AD Y MEE @shogohamada

® BHOEBENHSNZYA K

https://researchmap.jp/shogo_hamada
https://www.nanoeng.net

® FMIPE FFORT«IX, DNAF/IVIZPUVT, DNANALROSIL, DNAF/EiE

® ZDEHHA

INVFBKEEH>TVWET Y, ["EE” FORY ~
(life-like molecular robots)| DBEETT . E@H FDIFH%E
VEDTDIDRFURNILDSRELTVKIET, INFTOAL
YTIFRIRTERD e Z B ORFORY M EEO>TNE
FEWEEBZITVWET. ZOEBEVTGRERELZOD, AR
HRTEETIASALEDDNAYY Y TT. XV RT—ILD
DNAZ LY, BSOBRZBEER T BT ETREL, BVICTFH
FTBRIETHBLFT. REFBOA VT IU—Y aVllmMREEEL, SUEMBEEZDD, BELGIHENERINSFORY S
DRRICDOBHBDEEZTVET.

® XK E

S. Hamada. Molecular Robotics. In: Ang M.H., Khatib O., Siciliano B. (eds) Encyclopedia of Robotics., Springer, Berlin, Heidelberg (2021).

S. Hamada, Kenneth Gene Yancey, Yehudah Pardo, Mingzhe Gan, Max Vanatta, Duo An, Yue Hu, Thomas L. Derrien, Roanna Ruiz, Peifeng Liu,
Jenny Sabin, Dan Luo. Dynamic DNA material with emergent locomotion behavior powered by artificial metabolism. Science Robotics, 4(29),
eaaw3512 (2019).

J.Kim, J. Lee, S. Hamada, S. Murata, and S. H. Park. Self-replication of DNA rings. Nature Nanotechnology, 10, 528-533 (2015).

S.Hamada, S. Murata. Substrate-Assisted Assembly of Interconnected Single-Duplex DNA Nanostructures. Angewandte Chemie International
Edition. 48(37),6820-6823 (2009).
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DFUANXTATRCBIFIZEBBOVEDERBD [N THIRERBR TS Y N7 — L ZEBE, XUN—HAREBCIREBRLET. 8
£-BiH-BEFAVM @@EEM- ZMHEF —L) MFALTITVET. BAENICIE, EE(Sensor) - 1E#ALE (Processor) - BREp
(Actuator), UMY —LZAVWTRESND INSIBERODATHREY 1— L EREDIRFICANDEBZRRELIT. i, TN
SEI1—ILDIATORETINA ZNDEBN, 2 FRIB- KRS KD TNA AR TOMREFHE T E DL, INEDBENEER =M
BIEZTIREE T D NAAEDRER TSy Mi—LERENEFTY.
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® Twitter7hD Y ME& @SMNomura ‘
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Researchmap: https://researchmap.jp/SMNomura

GoogleScholar: https://scholar.google.co.jp/citations?user=Jzk4bsk AAAAJ&hl=ja
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© ZDEHEA

ATHREE, S0V X0BEZEMIETIARMICHRE SN FIRATL
THY), EXHRRE LT R B EEEZ R T BEEEME TT. RADMARIC
FULEHDYRTLEFR G URETBZIELE, HFTOT SLICKSHHZEER
TRCENANTHIRTIFODORERIFT. WBEORRITIL—TTIE. A
IR FERARD FEDHBEENEICEWHIL A THE A LTSS DFR
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VATLERT DI EZBELCVET.
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[1]'Y. Sato, K. Komiya, I. Kawamata, 1., S. Murata, & S.-i. M. Nomura* (2019). “Isothermal
amplification of specific DNA molecules inside giant unilamellar vesicles”. Chem. Comm.,
2019, 55,9084-9087, DOLI: 10.1039/C9CC03277K
[2] Gen Hayase, Shin-ichiro M. NOMURA*, “Large-Scale Preparation of Giant Vesicles by
Squeezing a Lipid-Coated Marshmallow-Like Silicone Gel in a Buffer”, Langmuir, 2018, TIN5 L TR = e L B 6 T
34 (37), 11021-11026, DOI: 10.1021/acs.langmuir.8b01801
[3] Yusuke Sato, Yuichi Hiratsuka, Ibuki Kawamata, Satoshi Murata, Shin-ichiro M. Nomura*, “Micrometer-sized molecular robot changes its shape
in response to signal molecules”, Science Robotics, 2017, 2(4), aal3735. DOLI: 10.1126/scirobotics.aal3735

[4] Akira C. Saito, Toshihiko Ogura, Kei Fujiwara, Satoshi Murata, Shin-ichiro M. Nomura*, “Introducing Micrometer-Sized Artificial Objects into
Live Cells:A Method for Cell-Giant Unilamellar Vesicle Electrofusion”, PLoS ONE, 2014, 9(9), €106853. DOL: 10.1371/journal.pone.0106853

[5] S-i. M. Nomura, K. Tsumoto, T. Hamada, K. Akiyoshi, Y. Nakatani, K. Yoshikawa, “Gene Expression within Cell-Sized Lipid Vesicles”’, ChemBi-
0Chem, 2003, 4, 1172-1175. DOL: 10.1002/cbic.200300630
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with Binary Macromolecules through Liquid-Liquid Phase Separation, ChemBioChem, 21,

3323-3328 (2020).

S. Tanaka, K. Takiguchi, M. Hayashi, Repetitive Stretching of Giant Liposomes Utilizing the Nematic Alignment of Confined Actin, Commun. Phys.,

1,18 (2018).

M. Hayashi, M. Nishiyama, Y. Kazayama, T. Toyota, Y. Harada, K. Takiguchi, Reversible Morphological Control of Tubulin-Encapsulating Giant

Liposomes by Hydrostatic Pressure, Langmuir, 32,3794-3802 (2016).

Y. Tanaka-Takiguchi, M. Kinoshita, K. Takiguchi, Septin-Mediated Uniform Bracing of Phospholipid Membranes, Curr. Biol., 19, 140-145 (2009).

SRIATIHDOID DR FFPIF1I—Y 3V I RATLDFRRE
(FPOFVHAURY —LOXREFOHEHREUTDODNABET I F i
HOBREENFESR)

BERDTUIRY —LAICHAUL 7 I F UIRH#ICKDUIRY —LABREIR] (T
DNAZ FIRHRIGEREZ S5 I DIeHIC. PIF VRH#EDESE L5 RIE.
SN BEEREERE) ZDNATHIET 391 FO7IF 119
ZEETBR T 2. EFMNICIE. 7 IF U EERT F RLifeAct (MGVADLIK-
KFESISKEE)X e3P =/ J7 A4 I UNDT7 I Mg FHE/ v —Z i
AU ARTFRERMLAICERKTE) EDBCOEEIDNA (EHSNILFTE)
EDETDCUIZ Y TU—TUvIRIGHSIRET T Bo

MR mES D E WD

J
-

Q

EsdkizanEsonm J \ UMY-LREORSAR

v

A . o 5 - ' N

DNATHMI T 2317 DT 77 MNP |
FOFAI—SEMRTE



D01 53#8%&

Arif Md. Rashedul Kabir (7V7-R-at L)

@ Affiliation - Position Hokkaido University, Faculty of Science
Assistant Professor (specially appointed
® Email address kabir@sci.hokudai.ac.jp
® Twitter7AD VMG E  arif_rashedul
® RMDREBENHSNZYA
Researchmap https://researchmap.jp/Kabir
Scopus https://www.scopus.com/authid/detail.uri?authorld=53063823200
Google Schola https://scholar.google.com/citations?user=jWK3cmYAAAAJ&hl=en&oi=ao
ORCID ID https://orcid.org/0000-0001-6367-7690
Lab website https://wwwchem.sci.hokudai.ac.jp/"matchemS/english/members/profile_kabir.html

©® EM5E Biophysics, bioengineering, mechanobiology

® Z0DEHEA
My research activities are aimed at utilizing biomolecular motors and cytoskeletal proteins, such as microtubule,
kinesin, for nanotechnological applications, such as molecular robotics. | am also interested in exploring self-or-
ganization, mechano-responsiveness, and mechano-transduction mechanism of biomolecular motor proteins.
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A. M. R. Kabir, K. Sada, A. Kakugo, Breaking of buckled microtubules is mediated by kinesins, Biochem. Biophys. Res. Commun., 524, 249-254
(2020).
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port by microtubules under mechanical stress, ACS Applied Bio Materials, 3, 1875-1883 (2020).
K. Matsuda, A. M. R. Kabir, N. Akamatsu, A. Saito, S. Ishikawa, T. Matsuyama, O. Ditzer, M. S. Islam, Y. Ohya, K. Sada, A. Konagaya, Artificial
smooth muscle model composed of hierarchically ordered microtubule asters mediated by DNA origami nanostructures, Nano Lett., 19, 3933-3938
(2019).
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My aim is to develop a molecular actuating system that will

. . . . . . s ey IR Microtubule
help realize mechanical deformation and facilitate fabrication Actuator unit '\',,:._c,,f”
of a minimal artificial brain in cooperation with sensor and . TR S PE—
processor units.

® HRREOHE e
In this research work, | plan to utilize the biomolecular motor < i
system microtubule and kinesin to develop a molecular actuation
system for an artificial brain. By utilizing the advantages of DNA
technology. | will demonstrate dynamic contraction and relax-
ation of a global microtubule network, which is expected to work
as the actuation system for the artificial brain.

Figure: (i) Schematic representationshows defor-
mation of actuator unit of the minimal artificial
brain; (i) Formation of microtubule asters and (iii)
contraction of microtubule network.
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