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From the previous research of the representative, it was found that specific D
micropatterns can enhance the cell migration speed or control the direction of movement. Based on these
results, similar experimentation to manipulate cell migration using D microstructures were attempted in
this project. Such cell migration guidance, without the use of chemical gradients or flow, have many
advantages and applications, including the development of novel scaffolds for tissue engineering.

As for the achievements, it was found that specific surface structures promote a drastic increase in cell
speed and persistence. Furthermore, it was found that the effect of the structures was different on
normal cells and cancerous cells. Also, looking at the mechanotransduction signaling, it was found that
the alignment of actin fibers due to the presence of the wall plays important roles. However, it has been
difficult to identify surface structures that can control the directionality of cell movement.



[1.2]

tetra-(polyethylene glycol) (Tetra-PEG)

polydimethylsiloxane(PDMS)

PDMS SU-8
Tetra-PEG PDMS
RGDC 1mg/mL
FN 10p g/mL
PDMS RGDC
FN
MCF-10A
MCF-10A
MCF-7



Tetra-PEG

PDMS

0 min \ ~ Omin
\ .
l
( — —
15 min . 15min
“ @ .
— — —
30 min 30 min
/ e —
!’ ) — — —_—
45 min 45 min
"9 i
—_— — —
) 60min 60 min
g o —
Non-Pattern Microgroove
MCF-10A
40 *
- * O Tetra-PEG Hydrogel
30 PDMS

Cell Persistence Length (um)

Cell Migration Speed (um/hr)

B NN
o u o u

80
70
60
50

40 -
30 -
20 |
10 -

o u

(*p < 0.05)

T —

Flat Gratings Soft Gratings 2D Lines

* O Tetra-PEG Hydrogel
PDMS

(*p < 0.05)

Flat Gratings Soft Gratings 2D Lines

PDMS  Tetra-PEG

Non-Pattern

Vinculin

MCF-10A

Microgroove

Vinculin




L)

Langmuir

[1] K. Kushiro, et al., Modular Design of
Micropattern Geometry Achieves
Combinatorial  Enhancements in Cell
Motility. Langmuir, 28(9): 4357-4362
(2012).

[2] K. Kushiro, et al., Reprogramming
directional cell motility by tuning
micropattern features and cellular
signals. Advanced Materials, 22:4516-4519
(2010).

K. Kushiro and M. Takai, Enhancing
Cell Motility Using Grating
Microtopographies. MicroTAS 2014 18th
International Conference on Miniaturized
Systems for Chemistry and Life Sciences.
1:636-638 (2015). [ ]
http://www.proceedings.com/24717.html

3
K. Kushiro and M. Takai, Enhancing
Cell Motility Using Grating
Microtopographies. MicroTAS 2014, San
Antonio, Texas, USA. 2014 10 26
30

CHEMINAS 30
[2014 10 2 3 ]



CHEMINAS
29 [2014 5
22 23 ]

http://park.itc.u-tokyo.ac.jp/takai/ind

ex.html

@
KUSHIRO, Keiichiro



