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Control of cell adhesion by nanoporous gold
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We investigated the activity of cells on nanoporous gold (NPG) with
nanometer-sized pores and ligaments. HelLa cells were inactivated by NPG substrates after initial
temporary adsorption because of the conformational deterioration of fibronectin, which is an
important protein for the adsorption of HelLa cells. On the other hand, human mesenchymal stem cells
(hMSCs) were not adsorbed on NPG substrates, which may be due to local conformational change in
collagen, which mediates the adsorption of hMSCs. Furthermore, cyclic stretching by the actuation of

NPG significantly enhanced the proliferation of human embryo-derived fibroblasts.



(NPG)

HelLa NPG
3
(1) HeLa NPG FG
RGD
2 (hMSC)  NPG
Q) HelLa
(3) NPG
(1) HeLa NPG
1 pm 69 %
Hela NPG
0.6 pm
NPG
NPG
(CV)
3.5 x 10° Hela 1.6 mL
(PAGE)
linked Immunosorbent Assay)
(111) RGD
RGD
NPG FG
RGD
GROMACS
(2) AMSC  NPG
FG hMSC 5.0 x 10® /cn?
ELISA
(111)

NAMD-CHARMM

NPG
(FG)
FG hMSC
NPG
NPG
NPG
253 K
FG
(SEM)
NPG
(DMEM)

ELISA (Enzyme-

Dmol3

5%

NPG



NPG FG 5%

(3) NPG
NPG
(PTFE)
20 nm (HEFs) 3.6 x 10° /cm?
L- DMEM-10%
12 NPG +1V 1 5 Hz
(ERK)
(WB)
NAMD-CHARMM
(1) HeLa NPG SEM Ccv NPG
FG NPG
FG 24 HelLa 70% 12%
HelLa FG 24 80%
NPG 4 80%
24 16%
NPG
NPG
Hela
PAGE HelLa
ELISA NPG
RGD FG
NPG
NPG
(2)hMSC  NPG Q) NPG 2 hMSC
FG 2
NPG FG
1) NPG hMSC
2 hMSC
hMSC  NPG
e« —
— NPG —_
ELISA NPG
(3) NPG NPG
0.5% 1Hz
HEFs
13 5Hz
WB ERK (MAPK) 1Hz
(15[31 UVBS

(11[31 (12[31



3 3 0 0

Deguchi Soichiro Yokoyama Ryo Maki Takuya Tomita Kazuki Osugi Ryosuke Hakamada Masataka 119
Mabuchi Mamoru
A new mechanism for reduced cell adhesion: Adsorption dynamics of collagen on a nanoporous gold 2021

surface

Materials Science and Engineering: C

111461 111461

DOl
10.1016/j .msec.2020.111461

Deguchi Soichiro Kato Atsushi Wu Peizheng Hakamada Masataka Mabuchi Mamoru 121

Heterogeneous role of integrins in fibroblast response to small cyclic mechanical stimulus 2021

generated by a nanoporous gold actuator

Acta Biomaterialia 418 430
DOl

10.1016/j .actbio.2020.12.014

Deguchi Soichiro Hakamada Masataka Shingu Jumpei Sakakibara Susumu Sugiyama Hironobu 7

Mabuchi Mamoru

Inactivation of HelLa cells on nanoporous gold 2019

Materialia

100370 100370

DOl
10.1016/j .mtla.2019.100370

(NAKANO Hiromi)

(00319500) (13904)




(YUASA Motohiro)

(70635309)

(34310)




