2019 2021

Fabrication of three-dimensional cerebral tissue using tissue engineering
techniques
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The purﬁose of this study was to create cerebral tissue that reproduced even
the origins and structure of the tissue. To achieve this goal, we conducted a combined study of
induction technology of cerebral tissue from human iPS cells and tissue engineering technology using
a three-dimensional device. First, an induction method from human iPS cells to cerebral tissue was
established. Next, hydrogel conditions necessary for tissue construction were examined. Based on the
differentiation method and gel conditions, we attempted to construct ordered tissues using a
three-dimensional device that can be perfused. However, long-term culture was difficult due to
shrinkage of the gel and flow paths, and the formation of structures unique to cerebral tissue could
not be confirmed. Investigation of hydrogel suitable for long-term culture and redesign of the
device are future issues.



Embryonic Stem (ES) (Martin G., 1981) induced
Pluripotent Stem (iPS) (Yamanaka S., 2006) in vitro

(Lancaster MA., 2014)

iPS
(Qian X., 2016)
in
vitro
iPS
(€)) iPS
iPS (201B7 )
4
iPS
RNA PCR
(PAX6, MAP2) (BRN2( 2-5 ),
STAB2( 2-5 ), TBRI( 6 ))
4% HE
(S0X2), (TuJ1)
2)
(Mori N., 2020)
iPS
(€)) iPS
iPS 4 5
(PAX6, MAP2) (BRN2( 2-5 ), STAB2( 2-5
),TBR1( 6 )) ( 1a)
( 1b) (S0X2), (TuJ1)

( 1o



hMAP2 hPAX6 hBRN2 hSTAB2 hTBR1
* *
20 * 8000 — 700 34 10 4
*
15 Z 6000 Z 500 £ , | z
e £ 5000 2 400 e 2 6
o 10 o 4000 © o 154 ©
2 23000 2300 2, | 2 44
25 £ 2000 2200 2 8
3] ) S 05 - o 24
k) © 1000 g 100 o b |
2 £ 0l— 2 ol — g ol M g ol mm
hiPSC  Brain hiPSC Brain hiPSC Brain hiPSC  Brain hiPSC  Brain
tissue tissue tissue tissue tissue
b c TUJ1 SOX2

1 iPS
a. iPS (201B7 ) ( 51 ) PCR
(*:P<0.05 vs iPS (hiPSC), n=3,
student-1) b. HE (scale bar: 1 mm) c.
(scale bar: 1 mm)
)
1-3mm
iPS 1
iPS [1]
iPS
8
MAP2 BRN2, PAX6
BRN2 PAX

Martin GR., (1981): Isolation of a pluripotent cell line from early mouse embryos
cultured in medium conditioned by teratocarcinoma stem cells, Proc Natl Acad Sci
USA, 78, 7634-7638.

Takahashi K. and Yamanaka S., (2006): Induction of Pluripotent Stem Cells from
Mouse Embryonic and Adult Fibroblast Cultures by Defined Factors, Cell, 126, 663-
676.

Lancaster MA. and Knoblich JA., (2014): Generation of cerebral organoids from
human pluripotent stem cells, Nat Protoc., 9, 2329-2340.

Qian X., et al., (2016): Brain-Region-Specific Organoids Using Mini-bioreactors
for Modeling ZIKV Exposure, Cell, 165, 1238-1254.

Mori N., et al., (2020): Fabrication of Perfusable Vascular Channels and
Capillaries in 3D Liver-like Tissue, Sci Rep., 10, 5646.



1 1 0 1

Yuka Akagi, Nobuhito Mori, Teruhisa Kawamura, Yuzo Takayama, Yasuyuki S Kida 11

Non-invasive cell classification using the Paint Raman Express Spectroscopy System (PRESS) 2021

Scientific reports 8818
DOI

10.1038/s41598-021-88056-3.

Paint T

43

2020

20

2021

42

2019







