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Development of a new method for regenerating hyaline cartilage using a
bioreactor for iPS cells
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We aimed to determine whether cartilaginous tissue can be produced from
iPSCs under hypoxia and to evaluate the effects on the cellular metabolism and purity of the tissue.
Human iPSCs were cultured for cartilage differentiation in monolayers under normoxia or hypoxia. We
evaluated chondrocyte differentiation by real-time RT-PCR and FACS. Then, iPSCs were cultured for
cartilage differentiation in 3D culture under normoxia or hypoxia. We evaluated the tissues on days
28 and 56 through histological analyses. Hypoxia suppressed the expression of immature mesodermal
markers and promoted the expression of the chondrogenic markers. SOX9-positive cells were increased
by culture under hypoxia. Percentages of safranin O-positive and type 2 collagen-positive tissues
were increased under hypoxia. Hypoxia not only led to enhanced cartilage matrix production but also
improved cell purity. By applying this method, highly pure cartilaginous-like tissues may be

produced more rapidly and conveniently.



¢O0A

osteoarthritis: OA
induced pluripotent stem BAEFRRE
cels iPS iPS
iPS
OA
1.
OA
3
1.
iPS Yamashita
realtime RT-PCR (T, FOXF1, aggrecan, CD44) dayl4
2.
iPS Yamashita
FACS (sox9) day10,14
3.
iPS Yamashita
(HE, SO, Typel,2 collagen)  day28
1
real time RT-PCR
5% day14
Oct4 N H
a Monolayer culture
T FOXF1 N Day 0 Day 3 Day 10 Day 14
H iPSC N:ieeser;:lo- Chondrogenic
Normoxia :
H oxiaf 2 :
aggrecan  H N Lo FACS  Real-time RT-PCR
FACS
b
) z foxm ¢ - =Daylow_ ; IDaymw
'f 7 B
master “ ‘ fmﬂ RS ) f.gn T
SOXg @ ok % £ g
) Normoxié Hypoxia ) Nérmoxia Hypoxia Noritioxia E: = §: 1
5% | Tt A |
dayl4  sox9 * » N
FACS 15 ! 2 f = & t =
0'5 . 0s I Hypoxia g o 52 i
sox9  Nommoris Typoda " Nommara  Hyporia T6taa% ’ §23+31%

10%



3.

hiPSC Toe
Yamashita
SafraninO
collagen
typel collagen
(Figurela)
5%
(Fig. 1b)
safranin O

a 3D culture with Matrigel

Adhesion Suspension
e © e ®
Day0  Day3 Dayld Day28 Dayd2  Day56
T Mol et e
Normoxia X
Hypoxia * : d
type 2 Histological Histological
analysis analysis
. ; type 1 type 2
b: day 28 HE Safranin O collagen collagen
Normoxia € 2 ' P
Hypoxia '

type 2 collagen

typel collagen




3 0 2

Seiji Shimomura, Hiroaki Inoue, Yuji Arai, Shuji Nakagawa, Shinji Tsuchida, Shohei Ichimaru, Yuta Fujii, Osamu Mazda,
Toshikazu Kubo

Effects of hypoxic conditions in differentiation of human iPSC to cartilage

2018 ORS annual meeting

2018

32

2017

Kenta Kaihara, Shuji Nakagawa, Yuji Arai, Yuta Fujii, Hiroaki Inoue, Shinji Tsuchida, Yoichiro Kamada, Osam Mazda, Yasuo
Mikami

Effect OFf Hif-1la Stabilization By Deferoxamine On Chondrocyte And Articular Cartilage

66th Annual Meeting of Orthopaedic Research Society

2020

(Arai Yuji)

(50347449) (24303)




(Nakagawa Shuji)

(30643382) (24303)
(Inoue Hiroaki)
(60457968) (24303)




