(®)
2020 2022

Visualization and evaluation of physiological responses by membrane dynamics
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We attempted to visualize and quantitatively evaluate physiological
responses by comprehensively analyzing membrane dynamics (changes in membrane structure and phase
separation) caused by the interaction between artificial cell membranes and bioactive substances
that induce sensory stimuli such as pain, itchiness, sedation, and excitation. In addition, we have
introduced mathematical models and image analysis to examine interactions between molecules, and
constructed a quantitative evaluation system that can analogize physiological actions from dynamics,

paving the way for an alternative method to animal experiments. Furthermore, through these efforts,
we were able to design and evaluate effective and safe compounds that can be used i1n the field of
medicine without relying on animal experiments, and we obtained suggestive data on the actual
pathogenic mechanism of Alzheimer®s disease and proposed a preventive method.



A2(PLA2)

[2]

(1]

[3]

15

[4]

100%

15

0%

[4]

10y m

8000, 1]
%y 5
¢ F2 o0
% f%oan% oa% m.
desed®
P
N\"
v ¢

)
i




[6]

ex. Triton X-100
ex. Tween20

rritatin Practically

Excess surface area

O (A) -
o> °
] )
OQOQQO ©\.°./ =

()

Draize
score 15

—i
Nonirritating




Sodium Lauroyl Glutamate +
Cocamldopropyl Betalne

/ "l

9s 1205 145s

III@

605s 617s 618s

515s

. . . = &

Os - 6s 110s
Stinging test zdcac;:l;num Sl
Sodium Lauroyl Glutamate 11.0
+Cocamidopropyl Betaine (3:1) '
Sodium Lauroyl Glutamate 10.0
+Cocamidopropyl Betaine (2:1) '
Sodium Lauroyl Glutamate 9.0
+Cocamidopropyl Betaine (1:1) '

CMC

in) Flip-Flop (VFlip-Flop) (Vout)

Vin<VFlip-Flop<Vout



E VE 2 a - Toc
(Toc3d) (AD)
Toc Toc3
VE
Toc Toc3
ER AB Toc Toc3
[7]
Vitamin E 0% Vitamin E 10%
TR
1§
Green: Amyloid 3
B
VE

AB

Toc Toc3

B AB

[1] Nat Rev Rheumatol. 10:295(2014) [2] Nature 435:104 (2005) [3] OECD Test Guideline 405
[4] In Vitro, 22:760 (2008) [5] J. Phys. Chem. Lett., 3, 430 (2012) [6] Nature, 387, 569 (1997)

[7] J. Phys. Chem, Lett. 13, 11955 (2022)



6 3 0 3

Yusuke Nakatani, Naofumi Shimokawa, Yasuomi Urano, Noriko Noguchi , Masahiro Takagi 13

Suppression of Amyloid-3 Adsorption on Endoplasmic Reticulum Stress-Mimicking Membranes by a - 2022
Tocopherol and a -Tocotrienol

J Phys Chem Lett 11955-11960

DOl
10.1021/acs. jpclett.2c03098

Noriyuki Uchida, Yunosuke Ryu, Yuichiro Takagi, Ken Yoshizawa, Kotono Suzuki, Yasutaka Anraku, 145
Itsuki Ajioka, Naofumi Shimokawa, Masahiro Takagi, Norihisa Hoshino, Tomoyuki Akutagawa,
Teruhiko Matsubara, Toshinori Sato, Yuji Higuchi, Hiroaki Ito, Masamune Morita, and Takahiro
Muraoka

Endocytosis-Like Vesicle Fission Mediated by a Membrane-Expanding Molecular Machine Enables 2023
Virus Encapsulation for In Vivo Delivery

J. Am. Chem. Soc. 6210-6220

DOl
10.1021/jacs.2c12348

Kazuki Uchida, Hiroki Obayashi, Kosuke Minamihata, Rie Wakabayashi, Masahiro Goto, Naofumi 38
Shimokawa, Masahiro Takagi, Noriho Kamiya

Artificial Palmitoylation of Proteins Controls the Lipid Domain-Selective Anchoring on 2022
Biomembranes and the Raft-Dependent Cellular Internalization

Langmuir 9640-9648

DOl
10.1021/acs. langmuir.2c01205

Jingyu Guo, Hiroaki Ito, Yuji Higuchi, Klemen Bohinc, Naofumi Shimokawa, and Masahiro Takagi 37

Three-Phase Coexistence in Binary Charged Lipid Membranes in a Hypotonic Solution 2021

Langmuir 9683-9693
DOI

10.1021/acs. langmuir.1c00967




Wanjae Choi, Hyunil Ryu, Ahmed Fuwad, Seulmini Goh, Chaoge Zhou, Jiwook Shim, Masahiro Takagi, 11
Soonjo Kwon, Sun Min Kim, and Tae-Joon Jeon

Quantitative Analysis of the Membrane Affinity of Local Anesthetics Using a Model Cell Membrane 2021

Membranes 579

Dol
10.3390/membranes11080579

21

2021

PHARMSTAGE 49-55

DOl

13 1 3

Masahiro TAKAGI

Membrane Dynamics and Its Application to Biotechnology

The 17th India-Japan Festival BICON 2022-2023

2022 2023

Masahiro Takagi, Yusuke Nakatani, Naofumi Shimokawa, Yurie Mandai, Gang An, Shuichi Takase,Yoshio Tsujino

Surfactant-induced membrane dynamics and skin irritation

International Federation of Societies of Cosmetic Chemists

2023




76

2021
76
2021
Amyloid B Vitamin E
101 (2021)
2021
23

2021




2020

2020

AB

14

2020

2020

Amyloid B

2020

2020

2020

2020




2020

2020

2020

2020

Radhika Biyani, Manish Biyani, Masahiro Takagi

Virtual reality for Virus-X

BICON-2020 Virtual Conference

2020

http://www.jaist.ac.jp/ms/labs/takagi/




(SHIMOKAWA NAOFUMI)

(20700181)

(13302)




