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Construction of the molecular crowding model utilizing the polymer hydrogels

Kureha, Takuma
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The purpose of the research project is to build a polymer gel network that
exerts a molecular crowding effect and improves the function of biomolecules. In addition, to
evaluate the biological phenomena that occur inside the gel, we developed the device that can
measure dynamics of biomolecules. We prepared the gels having high biocompatibility and temperature
responsiveness, and thus the gels with different polymer densities and dynamics were created.
Moreover, the physical properties and structure of the gels were evaluated by dynamic light
scattering and dynamic viscoelasticity measurements. As a result, the design guideline for
controlling the diffusivity and interaction with biomolecules was established. Finally, the dynamics

odeNAdwere measured inside the obtained gels, and it was confirmed that the diffusivity of RNA was
reduced.



)

)

)

LCST

2
@
DLS

©)
pOEG

RNA

(1)
pOEG

pOEG
pOEG

pOEG

OEG

pOEG

1
5 pOEGMA LCST:~64

OEG

2

OEG

p(MeO:MA) LCST:



DLS DLS 2
2 2
Fast
2
LCST p(MeOMA)
p(MeOMA) P(OEGMA)
] TC
2
p(MeOMA) p(OEGMA)
p(OEGMA)
st LR
i
O (o) [0} (o} |\|
be & 5
2 X5 K
1. pOEG
Fast mode
-~
100 e, ey T T N E 40f ! I: ' ' ' ' l .‘ M!;
; . ; | © Me703
i | ® Mes505
i 301 H | ® Me307]
i Slow mode 6 ® 0
10'E : ; i
Su_ j A g ; : o
10‘26_ 1-A : . i
107 b = - R fo 15 2b 25 3b 315 4lo 415 50 5‘5 6;)
10 10 10 10 10 10 10
7/ ms T/°C
2.DLS pOEG
(2) pOEG
@ pOEG
pOEG
p(MeOMA) P(OEGMA)



3 DLS
o @

pOEG

45~

4.0 —
© 35—
I

3.0 —
&= £ LMIEO
= 25 ER
© 2.0

1.5

1.0

10 20 30 40 50 60 70
Temperature / °C
3. pOEG (G)
(3) pOEG
pOEG
pOEG
pOEG
RNA DLS
RNA

RNA RNA



9 7 0 0

Honda Kenshiro Sazuka Yuka lizuka Kojiro Matsui Shusuke Uchihashi Takayuki Kureha Takuma 58
Shibayama Mitsuhiro Watanabe Takumi Suzuki Daisuke
Hydrogel Microellipsoids that Form Robust String- Like Assemblies at the Air/Water Interface 2019
Angewandte Chemie International Edition 7294 7298
DOl
10.1002/anie.201901611
Nishizawa Yuichiro Matsui Shusuke Urayama Kenji Kureha Takuma Shibayama Mitsuhiro 58
Uchihashi Takayuki Suzuki Daisuke
Non- Thermoresponsive Decanano- sized Domains in Thermoresponsive Hydrogel Microspheres 2019
Revealed by Temperature- Controlled High- Speed Atomic Force Microscopy
Angewandte Chemie International Edition 8809 8813
DOl
10.1002/anie.201903483
Kureha Takuma Minato Haruka Suzuki Daisuke Urayama Kenji Shibayama Mitsuhiro 15
Concentration dependence of the dynamics of microgel suspensions investigated by dynamic light 2019
scattering
Soft Matter 5390 5399
DOl
10.1039/c9sm01030k
68
2019
497 498

DOl




59

2019
79
DOl
Kureha Takuma Hiroshige Seina Suzuki Daisuke Sawada Jun Aoki Daisuke Takata Toshikazu 36
Shibayama Mitsuhiro
Quantification for the Mixing of Polymers on Microspheres in Waterborne Latex Films 2020
Langmuir 4855 4862
DOl
10.1021/acs. langmuir.0c00612
Hiroshige Seina Minato Haruka Nishizawa Yuichiro Sasaki Yuma Kureha Takuma Shibayama 53
Mitsuhiro Uenishi Kazuya Takata Toshikazu Suzuki Daisuke
Temperature-dependent relationship between the structure and mechanical strength of volatile 2020
organic compound-free latex films prepared from poly(butyl acrylate-co-methyl methacrylate)
microspheres
Polymer Journal 345 353
DOl
10.1038/s41428-020-00406-6
Kureha Takuma Hayashi Kyohei Li Xiang Shibayama Mitsuhiro 16
Mechanical properties of temperature-responsive gels containing ethylene glycol in their side 2020

chains

Soft Matter

10946 10953

DOl
10.1039/D0SM01436B




Nishizawa Yuichiro Minato Haruka Inui Takumi Saito lkuma Kureha Takuma Shibayama 11
Mitsuhiro Uchihashi Takayuki Suzuki Daisuke

Nanostructure and thermoresponsiveness of poly(N-isopropyl methacrylamide)-based hydrogel 2021
microspheres prepared via aqueous free radical precipitation polymerization

RSC Advances 13130 13137

DOl
10.1039/D1RA01650D

9 1 0
Li Xiang
68
2019
Li Xiang
68
2019
Li Xiang
18

2019




Li Xiang

2019

2019

66 C

2020

69

2020

69

2020




2020

101

2021




