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Development of Methods for Selective Proliferation of Highly Functional
Mesenchymal Stem Cells and Applications to Tissue Enrichment and Angiogenesis
Treatments
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By applying stress (high temperature, low pH, enzyme, low osmotic pressure,
mechanical stress) to human adipose tissue-derived stem cells (hASCs) during the culture process, we
were able to concentrate highly functional mesenchymal stem cells containing pluripotency including
Muse cells. In addition, when hASCs were adhered using microspheres of polystyrene beads or
collagen beads as scaffolds and cultured under microgravity by stirring, many cells expressed
pluripotent marker genes compared to statically cultured hASCs. It was revealed that such cell
populations show high differentiation potential in adipogenesis, osteogenesis, and chondrogenesis.
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Cell Num- S—— . SSEA-3(+) Cell Growth
Per. Cell Viability SSEA-3 Positivity Rate
Polystyrenedish 7 ]*;'7) * 998:02% 11£04% 51
Collagen dish ©3 ;ﬁ’s) * 999+01% 1.0£05% 48
Polystyrene beads (static) (25 Tols'z) * 81.3+7.7% 25+0.9% 6.1
Collagen beads (static) 22 :013.4) X 89.0£92% 24+11% 6.6
2 . 3 Polystyrene beads (dynamic) 28 :::015,6) * 95.8 +3.6% 48+15% 14.0
Collagen beads (dynamic) (0 Tols’l) * 98.9+1.0% 47+14% 147
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SSEA-3(+) cell growth rate = SSEA-3(+) cell number on day 7/day 0.

hASCs




(4)
hASCs
hASCs

hASCs 0CT4  SOX2

hASCs NANOG ~ SSEA-3

®

hASCs
RT-PCR
hASCs
0CT4
SOX2 NANOG MYC KLF4 CD34
4
hASCs

0CT4 SOX2 KLF4 CD34

hASCs SOX2 NANOG,MYC KLF4
CD34

©)

hASCs
hAsCs 1 100
10
hASCs
hASCs
Q)
hASsC
hASCs
hASCs

Polystyrene beads Collagen beads
Polystyrene dish  Collagen dish (dynamic) (dynamic)

Scale bars=100pm

Poly. dish Poly. beads Collagen beads Poly. beads Collagen bead

(static) (static) (dynamic) (dynamic)
7 hASCs
Polystyrene beads Collagen beads
Polystyrene dish (dynamic) . (dynamic)

172
9
| o
Ke)
Q
o
‘S5 25
bl
@
o]
£
o |
z

Polystyrene Polystyrene Collagen
dish beads beads
(dynamic) (dynamic)




®

hASCs

Polystyrene dish

Polystyrene beads Collagen beads

(qznamic)

Total network length

Tt

[mm]

25

20

Polystyrene Polystyrene Collagen
sl

(dynamic)

7 S

beads beads

(dynamic) (dynamic)

hASCs

A
Osteogenesis &
Chondrogenesis r i
< AR
RENERE
Lipid content Calcium deposition Cartilage micromass
N [mg/di] . [mm] *
3000 . ns 40 N = 2 NS s
18
2500 3 16
30
Rt
2000 o)
2 S 2 E 12
@& 1500 L g1
Ois s
1000 6
10 4
500
8 2
4 0 4

PolystyrenePolystyrene Collagen Polystyrene Polystyrene ~Collagen
dish disl

s beads ads beads
(dynamic) (dynamic) (dynamic)  (dynamic)

Polystyrene Polystyrene ~ Collagen
s

beads
(dynamic) ~ (dynamic)




1 1 0 1

Mashiko Takanobu Kanayama Koji Saito Natsumi Shirado Takako Asahi Rintaro Mori Masanori 10
Yoshimura Kotaro

Selective Proliferation of Highly Functional Adipose-Derived Stem Cells in Microgravity Culture 2021
with Stirred Microspheres

Cells 560 560

DOl
10.3390/cel 1510030560




