(A4 )

L EXEHR

WFFERA JEARE S

WFFER e

ArE Bk K4

%ﬁ@ﬁ;ﬁﬁﬁ:

53 FARFFE

PrIE R4

WFFEBHFE T

P ik KA

[16bm0404010h0004]
Rk 294 5 H 31 H

ok 28 £ ZFE M ZE B ¥ R R G E

(AAGE) FAERREBIGR Y U= 707 Z 5 S E bR E
(& %) Research Center Network for Realization of Regenerative Medicine,

Projects for Technological Development

(AAGEE) BAERICHWS IPS MIlBKERR YT v b7 4 — L DB
(3% §%) Development of iPS Cell Mass Culture Platform for Regenerative

Medicine

(AAEE) JEAE TRt B AER JeomBAfrit 78T REA R nIpTE=
FeRlli7E 8 ReAs fdE
(3% §&%) Hiromichi Kumagai, Fellow, Kumagai Fellow Laboratory,
Innovative Technology Research Center, Technology General Division,
Asahi Glass Co., Ltd.

PRk 284 A1 H ~ k2943 H 31 H

(AARGFE) 7oL

Co

(AARFE) 72 L
(& &



II. FBROME (RIEHERE)

AREFEFRIZIBN T, Fox 13 1PS Ml R EEEFE M K O EMBICTe T 27T v b7 4+ — L& i
L. BAEROFEE L EEREBICEIT 2 F4 B0, iPS MR 8RS LB &7 o X 7 R YEIR -0 5
EEANBARE (FRL 1) BROBEEASROMIE (TiL2) & 3FEhi L7,

Z DORER1PS Ml (C EE R 4 FHOWNER O RIERIHNLIC BB A2 CHENTE T, £,
iPS il D 3 RcHEaEIE L L TA T = v A FEEREINOA LM - HEM AR L, EAMLICEREZITS
ZEINTET,

1. WRMER - D SIS AT B

iPS #f D K ERGFRN M EE 7R &7 X 7 BVER A RMERF) ORLESANBRFEIZ OV T LMD & < |
HEEO@D 4 FIEHOWRMER T (e v T2 A7 =V >/ hTF, A7 LBV T 77 ¥—,/SCF, A—/X
— 4 ¥ RTF 4 ALK —F /SOD, B# 77— CAT) %X —/4 v ~o, REEMORREE FH L=,
FHUCHTZ0 . TEWEZeME] TEOEBENE) Ko X b ZHEL, VA NVAEOa X IRx—Tay
ZEBET 5 FN T E HMAEWE . (RO RGE) 205 H L7085 i 2 AR A L, RIS
BT RSN OB 21T - 12, BUE. TN N OHEMER O B a1 2 5 TRk 2 W T2 AR O
Fpfkp v | s o' AR, RIEMMERE XL OSERICH T 7ol - ARSI 722 & A ERE S T
W5, BREEERE ) 2 FF OB KR T OIRMERT hTF (B« RT3 A7) 2O T, KRERES
1 ZADOEEENRKEIDY | 10g FBLOAREZ M L, BRALS I K ONER e ic o 7t U, b2 i
Dz, MR O LB R D E e WRPER 1 SCF I OWTIE, AFERZMN L, KB cofl
W7 a e AR ARG Uiz, DERIEZITV., 15 D3RS 2 s Je I s it U C B R 4 SEhE T ¢
B, S5, iPS MfE B LIS L - ROCR AR IS S D B27 IINEEHIC & £ DR
Tdh5H SOD & CAT IZOWTh, AMERLHMEN L, EARE S v 225wk S/, BifE, mEEN N
T T NEREL ., HEERICRUET 5 T A D TV 5,

2. BRI EREIRO S

BERRBOBREICHT > TL, iIPSMR%EL TEME] TEEE] IS5 3 o EE O
SRR L. Kot iPS i & 22 REMEAHERRIRAE TRIRAYITHIN S & 5 72 & OGN L5284 2 O R
¥, FOEMUEE ZED -, T ORE, BN LEEAwE M2 2 & T, 1PS Mifld) bR T —
IRAT zaA Ra@mah# - @EEICIR S ROMAERRIREE TR S & 5 72 @ 3 IR iHs##
Wiz tesr Uiz, S 5T, AN TEERASEHWD 2 & T, @U7RaT iPS Ml A 7 = a4 Rhb%)
SRAIT L T IR 2 S0 baRE U, Mt - st = COEhi mTRB 7R EBR T 1E 2 B LT, D /o b
BRCIE, MO EWOLIHIA 7 = v A ROMERICHED) L, DEtEBRE s CE 2tk A L T
%o 15O VT WFZERE RO BAT IR &2 EIP A O BGREEEAI IR 9~ 5 & [RIRFIZ, BRSO 0 i RE TRAE
L. Ao RO T - B M2 > 70, o, KB O45 % ORI 21D 720 | FEEAw -
S OEMERBR 2 ATV AW P e 2 I U 7o, 15 O 7 E 2 BIGREERE I IR HE L. e A OIR
IR ZERE LTz, v ab—ra U K DTBIREREH R E7 e —F 2 VT, BEERARIR O &I
b« BUEAL - KIRUE R St 2170 ERbZED T\ 5,



(RRDBE : EX)

The purpose of this research is to build a platform technology for large-scale, reproducible and low-cost
culture of iPS cells. We have constructed the manufacturing technology of protein-based factors (R&D item-1)
and developed 3D culture vessels (R&D item-2) in order to contribute to the early realization of regenerative
medicine and its global expansion. As a result, we have successfully established the production systems of four
protein-based factors, which are necessary for iPS cell culture. We have also confirmed the effectiveness and
importance of spheroid culture technology as a 3D culture method for iPS cells and made a prospect for its
practical application.

1. Development of manufacturing technology of protein-based factors.

We performed development of recombinant expression systems and manufacturing methods for 4 kinds of
recombinant proteins (human transferrin: hTF, human superoxide dismutase: SOD, human catalase: CAT) and
human stem cell factor: SCF) using microbial production systems in order to achieve low cost, robustness and
high quality (animal- and virus-free) for medical application. The recombinant expression systems and basic
manufacturing processes of thsese proteins have been constructed. Quality evaluation has been also carried out
during the small scale production processes. Large-scale (>10g-order) production process of hTF (iron-
transporting protein) was carried out for the preparation of Standard operation procedure. The product was
provided to related organizations or partners in order to promote practical application. Production systems for
the recombinant SCF (an important cytokine for hematopoiesis) has been established to develop its
manufacturing process including quality control for medical application. Quality evaluation of SCF is ongoing
by our partners. Production systems and basic manufacturing technology for the SOD and CAT (both,
components of the B27 additives for neural cell culture), have been established for providing our partners for
their evaluation.

2. Development of 3D culture vessels

We developed a simple and reproducible 3D culture method of human iPS cells by using a unique
microfabric vessels, which have high density micro-wells created by laser processing. This 3D culture platform
is a useful and robust technology for high-throughput generation of uniform-sized spheroids in a short time
period with high density and maintaining their pluripotency, viability and growth. Furthermore, the technology
provide high efficient differentiation into target cell types, such as cardiomyocytes and neural cells. Based on
the spheroid formation using the culture vessels, we developed 3D culture and differentiation protocol useful
for efficient induction, purification and maturation of cardiomyocyte or neural cells from iPS cell spheroids
under optimized conditions. In myocardial differentiation experiments, we have succeeded in producing
myocardial spheroids with high homogeneity, and found a possibility to be utilized for cardiotoxicity test etc.
We have shared such research and technical information with the other organizations and disseminated them in
academic meetings and journals, resulting in the promotion of our technology. In order to develop for clinical
applications, the toxicity test of the culture vessels has been conducted. Obtained information was provided to
relevant organizations to promote clinical application of the culture vessels. Optimization, standardization and
upsizing of the vessels are under development based on the simulation-based approaches to realize early clinical
application.
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