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In the artificial molecular pancreatic islets project, we have developed: a)
phenylboronic acid derivatives capable of showing glucose responsiveness (which are incorporated
into liposome membrane of liposome aggregation) b) DNA frame structure coating and supporting
liposome, c) glucose response in vitro assay of liposome aggregates with a microchannel simulating
blood flow, d) DNA channel structures for emitting peptide hormones, €) mouse in vivo infrared light
fluorescence imaging of liposome aggregates with quantum dots in addition to diabetic mice, theory
and molecular dynamics simulation of liposome aggregate explosion.

Due to the business trip restriction caused by coronavirus disaster, we could not achieved in vivo
assay of liposome aggregate with diabetic mice including transportation of liposome aggregate to the
diabetic mice, blood glucose level control experiment with hypodermic glucose solution injection

and in vivo infrared light fluorescence imaging, to name a few.

DNA



2013
Noguchi 2006]

10

A)

DNA

DNA

B)

C)

DNA

50 500

DNA

QOL
2004 2005

[Matsumoto 2005,

2019a, 2019b]

T 9 AEB W in vivoit 8
o0
2019] o ,/7.: AT A R EBVLEIR
by 0P

B H30 (\ 5_: :E
TLa—2 @ o
DR .HC H,\jﬂ/@éﬂ)
LR ;E';E‘
LY
2020a]
200
DNA
DNA DNA
DNA
200
in vitro

DNA



DNA
DNA

D) in vitro

DNA DNA
DNA

E) in vivo

in
vivo

in vivo

F)

DNA

A)
B) C) D)
in vitro E) in vivo F)

in vivo in vivo

A)

DNA

DNA DNA
DNA
DNA
DNA

B)

in vitro

DNA



C)

DNA
50
DNA
DNA
D) in vitro
in vitro
DNA
in vitro
DNA
DNA
[Kawamata2019b] DNA
E)

DNA
DNA
in vitro
10nm
DNA
DNA
DNA
DNA
DNA
DNA
[Kawamata 2020b, Kawamata 2019a]
in vivo

in vivo

QDs655, QDs800, Fluclair Green, Fluclair Red

in vivo

F)

[Noguchi 2020]



1400

DNA DNA 47
(30.5 )
JST
[Yoshizawa2018, 2020b]
1400
2017.11.25, ,
11
2018.11.23, ,
10
2019.06.08, 58
5
2019.11.23, ,
9

[Azuma 2018] Ryuzo Azuma, et. al.: “All-atom molecular dynamics of film supported flat-shaped
DNA origami in water*, Chem-Bio Informatics Journal, 18, pp.96-118 (2018).
[Kawamata 2017a] Takeo Uchida, et. al.: Revolving Vernier Mechanism Controls Size of Linear
Homomultimer, Small, Vol. 13, No. 41, pp. 1702158 (2017).
[Kawamata 2017b] Takahiro Tomaru, et. al.: Stepping operation of a rotary DNA origami device,
Chemical Communications, Vol. 53, Issue 55, pp. 7716-7719 (2017).
[Kawamata 2019a] Yusuke Sato, et. al.; Isothermal amplification of specific DNA molecules inside
giant unilamellar vesicles, Chemical Communications, Vol. 55, pp. 9084-9087 (2019).
DOI:10.1039/¢9¢cc03277k
[Kawamata 2019b] DNA

SIG-MBI, Ygamami Campus, Keio University, Kanagawa, Japan, (November 2019).
[Kawamata 2019c] Ibuki Kawamata, et. al.: Toward molecular diffusion through liposome membrane
using DNA origami structure, Japanese Society for Cell Synthesis Research 12.0, Ehime, Japan,
October, 2019 [Poster selection]
[Kawamata 2020a] Yuki Suzuki, et.al.: Large deformation of a DNA origami nanoarm through the
cumulative actuation of tension-adjustable modules, Angewandte Chemie International Edition, Vol.
59, Issue 15, pp. 6230-6234 (2020). DOI:10.1002/anie.201916233
[Kawamata 2020b] Taiki Watanabe, Yusuke Sato, Hayato Otaka, Ibuki Kawamata, Satoshi Murata,
Shin-Ichiro M. Nomura. DNA Origami “Quick” Refolding inside of a Micron-Sized Compartment,
Molecules, Vol. 25, Issue 1, pp. 8, 2020, DOI:10.3390/molecules25010008

[ 2019a] ,
Precision Medicine, 2(5), pp.69-73 (2019).
[ 2019b] , MDB ,
(2019).
[ 2020a]
, , 69(5), pp.218-222 (2020).
[ 2020b] ELSI
, CBI 8(1), 2020.

[Matsumoto 2005] Matsumoto S, et.al.: Insulin independence after living-donor distal
pancreatectomy and islet allotransplantation. Lancet, May 7-13;365(9471):1642-4 (2005).
[ 2019] ( ) CBI

(2019).
[Noguchi 2006] Noguchi H, et.al.: Evaluation of islet transplantation from non-heart beating
donors, Am J Transplant, 6(10):2476-82 (2006). PubMed PMID: 15889479.
[Noguchi 2020] Noguchi H, et.al.: Novel cell-permeable p38-MAPK inhibitor efficiently prevents
porcine islet apoptosis and improves islet graft function, Am J Transplant, 20(5):1296-1308
(2020). doi:10.1111/ajt.15740
[Yoshizawa 2018] Go Yoshizawa: Responsible innovation in molecular robotics in Japan, Chem-Bio
Informatics Journal, 18, pp.164-172 (2018).



17 17 1 3

Keita Abe, Ibuki Kawamata, Shin-ichiro M. Nomura, Satoshi Murata accepted

Programmable reactions and diffusion using DNA for pattern formation in hydrogel medium 2019

Molecular Systems Design & Engineering accepted
DOl

10.1039/C9ME00004F

Takuto Hosoya, Ibuki Kawamata, Shin-ichiro M. Nomura, Satoshi Murata 37

Pattern Formation on Discrete Gel Matrix based on DNA Computing 2019

New Generation Computing 97-111
DOl

10.1007/s00354-018-0047-1

Thanapop Rodjanapanyakul, Fumi Takabatake, Keita Abe, Ibuki Kawamata, Shin-ichiro M. Nomura, 97

Satoshi Murata

Diffusion modulation of DNA by toehold exchange 2018

Physical Review E 52617
DOl

10.1103/PhysRevE.97.052617

Masato lkeda 51

Stimuli-responsive supramolecular systems guided by chemical reaction 2019

Polymer Journal 371 380

DOl
10.1038/s41428-018-0132-9




Ayaka Banno, Sayuri Higashi, Aya Shibata, Masato lkeda 55

Stimuli-responsive DNAzyme displaying Boolean logic-gate responses 2019

Chemical Communications 1959 1962
DOl

10.1039/C8CC09345H

Yukiko Hayakawa, Ayaka Banno, Hiroaki Kitagawa, Sayuri Higashi, Yukio Kitade, Aya Shibata, 3

Masato lkeda

Reduction-Responsive DNA Duplex Containing 06-Nitrobenzyl-Guanine 2018

ACS Omega 9267 9275
DOl

10.1021/acsomega.8b01177

Noguchi H, Miyagi-Shiohira C, Nakashima Y, Ebi N, Hamada E, Tamaki Y, Kuwae K, Kobayashi N, 8(1)

Saitoh I, Watanabe M.

Modified cell-permeable JNK inhibitors efficiently prevents islet apoptosis and improves the 2018

outcome of islet transplantation.

Sci Rep. 11082
DOl

10.1038/s41598-018-29481-9.

Noguchi H, Miyagi-Shiohira C, Nakashima Y, Ebi N, Hamada E, Tamaki Y, Kuwae K, Kitamura S, 103(2)

Kobayashi N, Saitoh I, Watanabe M.

A Novel Preservation Solution Containing a JNK Inhibitory Peptide Efficiently Improves Islet 2019

Yield for Porcine Islet Isolation.

Transplantation. 344-352
DOl

10.1097/TP.0000000000002555.




Hamada E, Ebi N, Miyagi-Shiohira C, Tamaki Y, Nakashima Y, Kobayashi N, Saitoh I, Watanabe M,
Kinjo T, Noguchi H.

47(7)

Comparison Between Modified Extracellular-Type Trehalose-Containing Kyoto Solution and 2018

University of Wisconsin Solution in 18-Hour Pancreas Preservation for Islet Transplantation.

Pancreas. e46-e47.
DOl

10.1097/MPA.0000000000001104 .

Ryuzo Azuma, Sae Kishi, Greg Gutmann, Akihiko Konagaya 18

All-atom molecular dynamics of film supported flat-shaped DNA origami in water 2018

Chem-Bio Informatics Journal 96-118
DOl

10.1273/cbij.18.96

Xu J, Sadahira T, Kinoshita R, Li SA, Huang P, Wada K, Araki M, Ochiai K, Noguchi H, Sakaguchi 14(5)

M, Nasu Y, Watanabe M.

Exogenous DKK-3/REIC inhibits Wnt/(3 -catenin signaling and cell proliferation in human kidney 2017

cancer KPK1.

Oncol Lett. 5638-5642
DOl

10.3892/01.2017.6833.

Nakashima Y, Miyagi-Shiohira C, Kobayashi N, Saitoh I, Watanabe M, Noguchi H. 9(6)

A proteome analysis of pig pancreatic islets and exocrine tissue by liquid chromatography with 2017

tandem mass spectrometry.

Islets. 159-176

DOl
10.1080/19382014.2017.1389826.




Tomoya Tsuzuki, Marina Kabumoto, Hanae Arakawa, Masato lkeda 15

Effect of carbohydrate structures on the hydrogelation ability and morphology of self-assembled 2017

structures of peptide-carbohydrate conjugates in water

Org. Biomol. Chem. 4595-4600
DOl

10.1039/C70B00816C

Noguchi H, Sugimoto K, Miyagi-Shiohira C, Nakashima Y, Kobayashi N, Saitoh I, Watanabe M, 7(1)

Noguchi Y.

RCAN-11R peptide provides immunosuppression for fully mismatched islet allografts in mice. 2017

Sci Rep. 3043
DOl

10.1038/s41598-017-02934-3.

Murakami T, Saitoh I, Sato M, Inada E, Soda M, Oda M, Domon H, lwase Y, Sawami T, Matsueda K, 81

Terao Y, Ohshima H, Noguchi H, Hayasaki H.

Isolation and characterization of lymphoid enhancer factor-1-positive deciduous dental pulp 2017

stem-like cells after transfection with a piggyBac vector containing LEF1 promoter-driven

selection markers.

Arch Oral Biol. 110-120
DOl

10.1016/j -archoralbio.2017.04.033.

Noguchi H, Miyagi-Shiohira C, Nakashima Y. 194

Induced Tissue-Specific Stem Cells and Epigenetic Memory in Induced Pluripotent Stem Cells. 2018

Int J Mol Sci. pii: E930
DOl

10.3390/i jms19040930.




Sakai Atsushi Murayama Yoshihiro Fujiwara Kei Fujisawa Takahiro Sasaki Saori Kidoaki 4

Satoru Yanagisawa Miho

Increasing Elasticity through Changes in the Secondary Structure of Gelatin by Gelation in a 2018
Microsized Lipid Space

ACS Central Science 477 483

Dol
10.1021/acscentsci . 7b00625

23 4 4

17

2018

DNA

67

2018

DNA

2018




DNA

2018

Ibuki Kawamata

Programming DNA reaction-diffusion system for pattern formation in hydrogel medium

Shaping Self-Assembled Mesoscale (Bio)Materials with Microengineering

2019

Ibuki Kawamata, Thanapop Rodjanapanyakul, Fumi Takabatake, Keita Abe, Shin-ichiro M. Nomura, Satoshi Murata

Modulating diffusion speed of DNA by toehold exchange

The 45th International Symposium on Nucleic Acids Chemistry (ISNAC 2018)

2018

DNA ® 12 nm

85

2018




Shoji Iwabuchi Koichiro Katayama, lbuki Kawamata, Yuki Suzuki, Satoshi Murata, Shin-ichiro M. Nomura, “

biomembrane using DNA origami

Making pores on

Design and evaluation of ¢ 12 nm artificial channel

CBI 2018

2018

Shoji lIwabuchi Koichiro Katayama, lbuki Kawamata, Yuki Suzuki, Satoshi Murata, Shin-ichiro M. Nomura

Design and construction of DNA origami with large pore structure for transmembrane transportation

11.0

2018

DNA

2018

65 SIGMBI:

2018




67

2018

Masato lkeda

Bioinspired supramolecular nanofiber

N.1.C.E Conference 2018 (4th International Conference on Bioinspired and Biobased Chemistry and Materials)

2018

2018

2018

CBI 394 CBI

2018




” Beyond the Pill”

2018

2018
68

2019
73

2018
2017

2017




Chiho Watanabe, Miho Yanagisawa

Micrometric Confinement Induces Anomalous Diffusion in Semi-dilute Polymer Solution

International Symposium on Fluctuation and Structure out of Equilibrium 2017 (SFS2017)

2017

Atsushi Sakai, Yoshihiro Murayama, Saori Sasaki, Takahiro Fujisawa, Satoru Kidoaki, Miho Yanagisawa

Effect of lipid membrane on elasticity of microgel prepared inside the lipid droplet

International Symposium on Fluctuation and Structure out of Equilibrium 2017 (SFS2017)

2017

2017

2017

64 SIGMBI

2017




2019

CBI

302

/

https://sites.google.com/g.ecc.u-tokyo.ac. jp/yanagisawa-lab/

http://wwwl.gifu-u.ac.jp/~mb_cheml/IkedaGroup/index.html

http://konagaya-lab.com/jp/?page_id=1010

(IKEDA Masato)

(20432867) (13701)
(YUKAWA Hiroshi)
(30634646) (13901)
(KAWAMATA Ibuki)
(30733977) (11301)




(NOGUCHI Hirofumi)

(50378733) (18001)
(YANAGISAWA Miho)

(50555802) (12601)
(TOYOTA Taro)

(80422377) (12601)
(UMEDA Tamiki)

(90243336) (14501)




