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Investigation of Technology to Regulate the Fate of Tissue Stem Cells Using Photosensitizer-
Immobilized Glass Substrates

Hideki Mori
Graduate School of Science, Osaka Prefecture University
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We developed a cell culture device that attaches cells to a glass substrate immobilized with
the photosensitizer, hematoporphyrin IX, and stimulates them with reactive oxygen species
generated by the photosensitization reaction. After rat mesenchymal stem cells and mouse
neural stem cells were attached to the device, white light was irradiated by an LED light
source to generate reactive oxygen species from the underside of the attached cells. Gene
expression analysis by RT-qPCR showed that mesenchymal stem cells stimulated by ROS
tended to differentiate into adipocytes. Mouse neural stem cells stimulated by ROS in the
medium for differentiation induction showed an increased tendency to differentiate into glial
cells.
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Fig.1 UV-visible absorption spectra of glass Fig. 2 Changes with time in the amount of ROS
slides immobilized with HP. (10;) generated from HP-immbilized

glass slides by light irradiation.
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Tablel. Percentage of viable mesenchymal stem cells 1 hour after light irradiation

ROS-generating cell culture vessel prepared
with HP solution of each concentration

Hematoporphyrin (HP) conc. 100 uM 1uM
Percentage of Living cells 2.0+0.9% 98.2+0.5%

W3R SR, e, IRIGHIE~DZ 5Lz b > THB Y. wWIhofil
FEANDGALEIN %2 R L7202 % AR5 72012, Runx2(BHIIR), Col2a 1 (B HNE), Cebpa (i
Phfile) % 53 b~ — A — & L CH Wz JEHEHLEIC X 2 ROS I % 5 2 7= % O [ 5258
HBBIC BT A H A4 OB T OMN B E% Fig. 3 1R L7720 Runx2 OFBIIIEH D E Ak
X<, BBE 1A 20 594 27 )V, 250 4 2V ERNBEHOMICKE REVIZIR SN A
Molze —Jiy Col2al DFBUI IS L 22/ Tl BEE D F ORI T L 72,
Cebpa DFEBUIEIRET L 72 LI BB R THE L. D ROSH3ET 5 2594 7 v
BB EDRo T2 TORENS T v MR RMEREMIEIE, K HP g7 I R EE %
B OGN X - TH U7z ROS FIEIC X Y IRifila~ O b2 - 72 L E 2 5

- 180 —



NSG Found. Mat. Sci. Eng. Rep.

2 2
Runx2 Col2a1
21.5
c
2
[
®
s 1
x
()
[
=
30.5
o
0
Bt T ek T R
Number of light Number of light Number of light
irradiation cycles irradiation cycles irradiation cycles

Fig.3 Expression of differentiation-related genes in ROS-stimulated mesenchymal stem cells. Control
(Cont) refers to the condition of glass slides without HP modification.

Fig.4 Microscopic images of alizarin red stained mesenchymal stem cells cultured for 2 weeks after
light irradiation. Scale bars = 100 um.
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Fig.5 Expression of differentiation-related genes in ROS-stimulated neural stem cells. Control (Cont)
refers to the condition of glass slides without HP modification.
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