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Study on a mechanical memory of the intracelualr forces and stractures

Nagayama, Kazuaki
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We investigated the mechanism of a mechanical memory of the intracelualr
forces and structures with consideration for cell aging. We used vascular smooth muscle cells and
found that cell aging increased cell projected area while it reduced intracellular tension and
migration ability. We further found that tensional memory of actin stress fibers in vascular smooth

muscle cells tended to decrease with cell aging. These results indicate that cell aging not only
affects cell morphology and biochemical functions but also mechanical propeties of cells involving
in cellular mechanotransduction.



(HEf%3~5)
(k%8 ~1 3)

3um

B -galactosidas e

SPIiDER- Gal

9um

cytochalasin D

30

(©) (D) F=ké
Fibronectin 5 Smooth muscle cell

A
B
C
D
1000 pm?
3
60~80 nN
30~50 nN



Cell area (um?)

Cell force (nN)

Cell force (nN)

6000
5000 r
4000 -
3000
2000 -
1000

P<0.05

Young cells Old cells

(A) Young cells

140
120
100

888

20 40 60 80 100 120

Times (min)

(B) OId cells

140
120
100
80
60
40
20

20 40 60 80 100 120

Times (min)

B
= AMATTAN AMARTTAN
A z mRa
= atet=H
g
o
] #
& 77
= i BT
= 50 80 70 80 90
] (min)
3um 9um
A
B

7

K. Nagayama, T. Inoue, Y. Hamada, T.
Matsumoto, A novel patterned magnetic
micropillar array substrate for analysis of
cellular mechanical responses dJournal of
Biomechanics 65, 194-202, (2017) [ 1.

E. Maeda, M. Nakagaki, K. Ichikawa, K.
Nagayama, T. Matsumoto, Effects of cyclic
compression on the mechanical properties
and calcification process of immature chick
bone tissue in culture, Bone Reports 6,
120-128, (2017) [ 1.

T. Yaguchia, Y. Conga, K. Shimoa, T.
Kurokawaa, S. Sugitaa, K. Nagayama, H.
Masudad, T. Matsumoto, A novel
apparatus for the multifaceted evaluation
of arterial function through transmural
pressure manipulation,  Annals of
Biomedical Engineering, (2017)[ ]

83,
846 16-00425, (2017). [ 1.



54(4), 184-191,
(2016) [ 1.

A. Nagasaka, T. Shinoda, T. Kawaue, M.

Suzuki, K. Nagayama, T. Matsumoto, N.
Ueno, A. Kawaguchi, T. Miyata,
Differences in the Mechanical Properties of
the Developing Cerebral Cortical
Proliferative Zone between Mice and
Ferrets at both the Tissue and Single-Cell
Levels. Frontiers in Cell and
Developmental Biology, 4, Article139, 1-13,
(2016) [ 1.

J. Wang, S. Sugita, K. Nagayama, T.
Matsumoto, Dynamics of actin filaments of
MCS3T3-E1 cells during adhesion process to
substrate, dJournal of Biomechanical
Science and Engineering, 11(1), 15-00637,
(2016) [ ]

15

24
, 2018/3/17-18

24
, 2018/3/17-18

30

2017/12/14

K. Nagayama, K. Uchida, S. Takeuchi
Investigation of the nuclear cytoskeletal
interactions in vascular smooth muscle
cells cultured on a micro-grooved col lagen
substrate the 5th Switzerland-Japan
Workshop on Biomechanics 2017/9/14-17
Zermatt, Switzerland.

2017 2017/9/3-6
2017 2017/9/3-6
25 2017/8/29
25
2017/8/29

’ 26 ’
2017/3/10-11

26
s 2017/3/10-11

29
2017/01/20
K. Nagayama, K. Uchida, Control of
vascular smooth muscle cell
differentiation using a novel
micro-grooved collagen substrate 54
2016/11/25-27

2016 2016/09/11-14

2016 2016/09/7

K. Nagayama A study for the effects of
the mechanical trapping of the nucleus on
cellular events using a micropillar
substrate The 2016 Summer Biomechanics,
Bioengineering and Biotransport
Conference (SB3C2016) 2016/06/29-07/02
Washington, DC

0

https://info.ibaraki.ac.jp/Profiles/27/
0002641/profile.html



€Y
NAGAYAMA KAZUAKI

10359763

@
MATSUMOTO TAKEO

30209639
SUGAWARA MICHIKO

30323041



