15.

16.

17.

18.

19.

20.

21.

22.

Transduction. Mol Ther. 2011 Nov 8. doi:
10.1038/mt.2011.234. [Epub ahead of print]
Tashiro K, Kawabata K, Omori M,
Yamaguchi T, Sakurai F, Katayama K,
Hayakawa T, Mizuguchi H. Promotion of
hematopoietic differentiation from mouse
induced pluripotent stem cells by transient
HoxB4 transduction. Stem Cell Res. 2011 Sep
16. [Epub ahead of print]

Oyama T, Yodohsi M, Yamane A, Kakehi K,
Hayakawa T, Suzuki S. Rapid and sensitive
analyses of glycoprotein-derived
oligosaccharides by liquid chromatography
and laser-induced fluorometric detection
capillary electrophoresis. J Chromatogr B
Analyt Technol Biomed Life Sci. 2011 Oct
1,879(27):2928-34.

Saga A, Okura H, Soeda M, Tani J, Fumimoto
Y, Komoda H, Moriyama M, Moriyama H,
Yamashita: S, Ichinose A, Daimon T,
Hayakawa T, Matsuyama A. HMG-CoA
reductase inhibitor augments the serum total
cholesterol-lowering effect of human adipose
tissue-derived multilineage progenitor cells in

hyperlipidemic homozygous Watanabe rabbits.

Biochem Biophys Res Commun. 412(1): 50-4

(2011

Takao HAYAKAWA and Akiko Ishii:
Japanese  Regulatory  Perspective  on
Immunogenicity. Detection and
Quantification of Antibodies to

Biopharmaceuticals : Practical and Applied
Considerations (ed. by Michael G. Tovey),
John Wiley & Sons, Inc., New Jersey, USA,
August 2011 (EZE)

Takayama K, Inamura M, Kawabata K,
Tashiro K, Katayama K, Sakurai F, Hayakawa
T, Furue MK, Mizuguchi H. Efficient and
directive generation of two distinct endoderm
lineages from human ESCs and iPSCs by
differentiation stage-specific SOX17
transduction. PLoS One. 2011;6(7):e21780.
Yamamoto S, Shinohara C, Fukushima E,
Kakehi K, Hayakawa - T, Suzuki S.
Partial-filling affinity capillary
electrophoresis of glycoprotein
oligosaccharides derivatized with
8-aminopyrene-1,3,6-trisulfonic acid. J
Chromatogr A. 2011 Jul 22;1218(29):4772-8.
Yodoshi M, Oyama T, Masaki K, Kakehi K,
Hayakawa T, Suzuki S.: Affinity entrapment
of oligosaccharides and glycopeptides using
free. lectin  solution.  Anal
2011;27(4):395.

Suzuki T, Sasaki T, Yano K, Sakurai F,
Kawabata K, Kondoh M, Hayakawa T, Yagi
K, Mizuguchi H. Development of a

Sci.

23.

24.

25.

26.

27.

28.

29.

30.

31

18

recombinant adenovirus vector production
system free of  replication-competent
adenovirus by utilizing a packaging size limit
of the viral genome. Virus. Res. 2011
Jun;158(1-2):154-60.

Sugio K, Sakurai F, Katayama K, Tashiro K,
Ma H, Kawabata K, Kawase A, Iwaki M,
Hayakawa T, Fujiwara T, Mizuguchi H.
Enhanced  safety  profiles ~of  the
telomerase-specific replication-competent
adenovirus by incorporation of normal
cell-specific microRNA-targeted sequences.
Clin Cancer Res. 2011 May 1;17(9):2807-18.
Kinoshita M, Kakoi N, Matsuno YK,
Hayakawa T, Kakehi K. Determination of
sulfate ester content in sulfated oligo- and
poly-saccharides by capillary electrophoresis
with  indirect UV  detection. = Biomed
Chromatogr. Biomed Chromatogr. 2011
May ;25(5):588-93. (Article first- published
online: 26 JUL 2010)

Inamura M, Kawabata K, Takayama K,
Tashiro K, Sakurai F, Katayama K, Toyoda M,
Akutsu H, Miyagawa Y, Okita H, Kiyokawa
N, Umezawa A, Hayakawa T, Furue MK,
Mizuguchi H. Efficient generation of
hepatoblasts from human ES cells and iPS
cells by transient overexpression of homeobox
gene HEX. Mol. Ther, Mol Ther. 2011
Feb;19(2):400-7.

Okura H, Saga A, Fumimoto Y, Soeda M,
Moriyama M, Moriyama H, Nagai K, Lee
CM, Yamashita S, Ichinose A, Hayakawa T,
Matsuyama A. Transplantation of human
adipose tissue-derived multilineage progenitor
cells  reduces serum  cholesterol in
hyperlipidemic Watanabe rabbits. Tissue Eng
Part C Methods. 2011 Feb;17(2):145-54.
Yamada K, Kakehi K. Recent advances in the
analysis of carbohydrates for biomedical use.
J Pharm Biomed Anal. 2011 55(4):702-27.

Yamada K, Kakehi K.One-pot
characterization of cancer cells by the
analysis of mucin-type glycans and
glycosaminoglycans.  Anal.Biochem. (in
press)

BJIZER, KOz @ i P SHE LA,

Brain and Nerve 64, (EIRIH)
BNEER  FHASSEBARERFITHONT.
AAREFHFRBRIES A N (—EHMEEANE
EOEEESRL X2 N - AR

BIEIR), pp.3-13 (2011) UiE 9, EHAR
BJllgEHk : - v MiPS (BR) M@ TEER

EDE R OZEMEORMEICET 5 2
SDFEHE. BEFOHDH, 239, 14
(2011)



32.

33.

34.

35.

ARFFESL, HE—R HEZ T EEANA
FEFEBIIRKD 5B 5 EN. N1 A E
FEMBARIC BT D HEEEN (B)IZER, #
H—3, AR E BEE) pp191-208 (2011),
T A — AR, R

BEZR BAEERMEED - O OMFIRE
DEfg. EEy—F I, 10 (2011)
BllER: BEERELE L U A VA ZEMRE
WOERNEZ S, EEXGOLEEEL
VA NZZEN (BRERELE VA VAR
EMEMERR) SOBR, B, 2011
BlgZER . &+ ANIEAERFIZOWT.
Phar Tech.Japan., 27(8), 7-14(2011)

FEER

G-2

Kuramochi T, Satoh M, Atsuki H, Yasuda S,
Hayakawa T, Suzuki K, Sato Y. Modes of
action of genes facilitating ischemia-induced
VEGF secretion in human mesenchymal stem
cells. % 85 [l H AKE¥LFL, AL
(201243 A 14-16 B)
VeREIBIE AR SN T8 D IS IE
P BIES=<vh-arzrPR N
v 7= (MCP) RERM : # 1 EIFAE
EREKEHRES, 7 Q01242 A 6 H)
TR ISR - BAEEROHGI OHE
BREEER B 12 FEELE VANV ARS
e VRY T A, BT (2012482 A 4 B)
Sato Y. Update on the Regulation and
Development of Cell/Tissue-Based Products
in Japan. 2011 International Convention of
the Pharmaceutical Society of Korea, 1)1,
sE (2011411 A 8 H)
Hayakawa T, Aoi T, Umezawa A, Ozawa K,
Sato Y, Sawa Y, Matsuyama A, Yamanaka S,
Yamato M. Japanese draft guidelines on
ensuring quality and safety of products
derived from engineered human stem cells.
World Conference on Regenerative Medicine,
Leipzig, Germany (2011 45 11 A 2-4 H)
Hayakawa T, Aoi T, Umezawa A, Ozawa K,
Sato Y, Sawa Y, Matsuyama A, Yamanaka S,
Yamato M. Japanese draft guidelines on
ensuring quality and safety of products
derived from engineered human somatic stem
cells. World Stem Cell Summit 2011,
Pasadena, USA (2011 % 11 A 3-5 H)
Hayakawa T, Aoi T, Umezawa A, Ozawa K,
Sato Y, Sawa Y, Matsuyama A, Yamanaka S,
Yamato M. Japanese draft guidelines on
ensuring quality and safety of products
derived from engineered human pluripotent

©

10.

11.

12.

13.

14.

15.

19

stem cells. World Stem Cell Summit 2011,
Pasadena, USA (2011 £ 11 A 3-5 H)
EREBTR & MiPS (B MEREZT LT
HWEsns0blEORE F1ELX
2T MU =Y A o RFEEEHRRE, BN
(2011 4£9 A 3 H)
Sato Y, Atsuki H, Satoh M, Tanabe S,
Yamaguchi T, Hayakawa T, Suzuki K.
Identification of genes that regulate
cardiomyogenesis in mouse embryonic cells.
The 10™ Annual Meeting of the International
Society for Stem Cell Research, Tronto,
Canada (2011 46 H 15-18 H)
Yasuda S, Hasegawa T, Hosono T, Satoh M,
Yamaguchi T, Suzuki K, Sato Y. Genes
associated with ischemia-induced VEGF
secretion of human bone  marrow
mesenchymal stem cells. The 10™ Annual
Meeting of the International Society for Stem
Cell Research, Tronto, Canada (2011 £ 6 A
15-18 A)
FINZER  BAEEOHFIHEOTIR L4
BORE. () BAFNRES (JSPS)E
O[| THAEROERL) (2T 55
REMEESR, FAR(FRHK23 45 A 26 H)
BIZER HAHIRE L FEEREERLOK
FEN, EFT), HEENTT 272D I ISPS
(HAEROERL)ICET 2 HEHERE
FRE VAR A F— L% 0 TH
BT HEERERL], 3OX (FR23 F7
H308)
BINZEER  BAEREOBR & R LER
RS ARISL 7 O JAFTEITHE, WECE
%2346 A 10 B)
Saga A, Okura H, Soeda M, Tani J, Moriyama
M, Moriyama H, Yamashita S, Ichinose A,
Tahara S, Hayakawa T and Matsuyama
A:Transplantation of human  adipose
tissue-derived multi-lineage progenitor cells
reduces serum cholesterol and the effects
could be augmented by HMG-CoA reductase
inhibitor in hyperlipidemic Watanabe rabbits.
The 9™ Annual Meeting of the International
Society for Stem Cell Research, Tronto,
Canada (2011.6.15-18)
Soeda M, Okura H, Saga A, Tani J, Moriyama
M, Moriyama H, Yamashita S, Ichinose A,
Tahara S, Hayakawa T and Matsuyama A:
Transplantation of  human adipose
tissue-derived multi-lineage progenitor cells
but not adipose tissue-derived stromal/stem
cells reduces serum  cholesterol in
hyperlipidemic Watanabe rabbits. The 9"
Annual Meeting of the International Society



16.

17.

18.

19.

20.

21.

22.

‘cholesterol

SR, E5N, HET

for Stem Cell Research, Tronto, Canada
(2011.6.15-18) '

Okura H, Saga A, Soeda M, Tani J, Moriyama
M, Moriyama H, Miyagawa S, Sawa Y,
Ichinose A, Tahara S, Hayakawa T and
Matsuyama  A:Cardiomyoblast-like  cells
differentiated from human adipose
tissue-derived multilineage progenitor cells
improve left ventricular dysfunction and
survival in a swine chronic myocardial
infarction model, The 9™ Annual Meeting of
the International Society for Stem Cell
Research, Tronto, Canada (2011.6.15-18)
Hayakawa T, Aoi T, Umezawa A, Ozawa K,
Sato Y, Sawa Y, Matsuyama A, Yamanaka S,
Yamato M. Japanese draft guidelines on
ensuring quality and safety of products
derived from engineered human somatic stem
cells. World Stem  Cell Summit 2011,
Pasadena, USA (2011.10.3-5)

Hayakawa T, Aoi T, Umezawa A, Ozawa K,
Sato Y, Sawa Y, Matsuyama A, Yamanaka S,
Yamato M. Japanese draft guidelines on
ensuring quality and safety of products
derived from engineered human pluripotent
stem cells. World Stem Cell Summit 2011,
Pasadena, USA (2011.10.3-5)

Hayakawa T, Aoi T, Umezawa A, Ozawa K,
Sato Y, Sawa Y, Matsuyama A, Yamanaka S,
Yamato M. Japanese draft guidelines on
ensuring quality and safety of products
derived from engineered human stem cells.
World Conference on Regenerative Medicine,
Leipzig, Germany (2011.11.2-4)

Okura H, Saga A, Soeda M, Tani J, Moriyama
M, Moriyama H, Yamashita S, Ichinose A,
Tahara S, Hayakawa T and Matsuyama A:ln
situ stem cell therapy using human adipose
tissue-derived multi-lineage progenitor cells
combined with HMG-CoA reductase inhibitor
synergistically reduce serum cholesterol level
in hyperlipidemic Watanabe rabbits, 84"
American Heart Association Scientific
Sessions, Orlando, USA(2011.11.12-16)
Okura H, Saga A, Soeda M, Tani J, Moriyama
M, Moriyama H, Yamashita S, Ichinose A,
Tahara S, Hayakawa T and Matsuyama A:
Transplantation of adipose tissue-derived
multi-lineage progenitor cells reduces serum
‘in  hyperlipidemic  Watanabe
rabbits, 84™ American Heart Association
Scientific Sessions, Orlando,

USA(2011.11.12-16)

Bl ZEk HHEEs BEERERLOK
T Ao (8
HIAEEDOEEIE T ORI A N T4

23.

24.

25.

26.

27.

28.

29.

30.

31.

20

B0 iAA 530 B HAWEEFER

DEIR]. N AT 7 A F U AFLRE 10
5 5 Bl 2 — Tebfllas, AMICERE
e B0 ], B (GFRK 23 4 12 A
16 A)
Bll#ZEL: I=vb - arwr¥FR Ry
fr—3 (MCP) HEIWCHITT. H1ES
= hearvrY Ry r— (MCP)
KRESH: ’5‘%1 E A EEEREREES-
BEEH D7~ 1T Scientific Common Sense

-, W (¥5‘z24$1ﬁ 06 H)
Hayakawa T: Some Aspects of Development,
Evaluation and Control of Cell/Tissue-Based
Products in Japan. International Forum on
Challenges and Opportunities Posed by
Biopharmaceuticals, KFDA, Seoul, Korea
(2012.3.27-29)
KT FEL, RERES, BB, EAEM,
BllsgkR, HE—% AV I~—h—
ELCOREHORTREN 25 30 EIHAWEE
2oL FR234E7H 11 B, BHE
BAMEE, AR, KTFHRIL, HAKE,
BNzER, BME—R MiasEEN-2Y =
ANI)ATZIVEOE l\%%‘rﬁ‘fﬂﬁﬁf\@
2, YR
2347 A 11 B, EM
FEHRE, IWEER, =V HER, KT
5L, BJIZER, #ME—R v FEEMRT
BT aAVNALEZ LR BD T T a
o7 A — LMENT 8 30 BB AMEEFS
£, V2347 A 11 B, EM
rRFER, AREEE, IWHEEKR, S5
i, ATFFL, BIIZER, #HE—FR b b

CE AN MKN4S HRIEE S %y B

SE D WEEERES & AR~ W T D F 30
[ B APEES2FS, ¥R 23 £ 7 A 11
B, &M
FEWHRE, WWEELXR, =V HEH, ATHE
5L, BJIsER, HHE—R% b FEEMET
®P373V/vf!:a5$§7 VNI BEDORE FE
61 [B] B ARZEZ LT EER, FAk 23 & 10
A 22 H, %EF*T:*‘
rsRFnER, KREEYE, [WWHEKR, 5%
H, AFFaL, BJER, #E—% v b
BRI MKN45 (L 28X v/ B
%:ﬁi%%iﬁ@ﬂﬂﬁ@% YW S 61 [BH AR
STETEY, SERL234E 10 B 22 B, #F

‘Hl

HHIRRR, AR K, KT 754, BJIEER,

FREE, PR, B —R% A7 F >
7%%%%@%*&55Vﬂ&£%ﬂ®
PR EAR OB R % 61 [H B A



ITEETES, ER 23410 A 22 B, #F
32, PRRFIEE, AT RIL, #ME—2 CESI-MS
WCLBRTF R - ZFUoXTEST & 31
El¥x¥ 7 U —EKKE R T LA E
23411 A 11 B, #H
H. HMBBEEDHEE - BHKR

H-1. ¥8F0E L
H-2. ERHFIEEH 2L

H-3.ZDfth HRFEE2 L

21



Floating culture
l Purification & Replate

/

Day0 Day13 Day19 Day40 Day50
L [ | ¥ 1 i

| | B | | | | >
Y27632 SB431542
bFGF
SB431542
CKI-7

Figure 1 E k iPS fifah SMIER R EEMA~D in vitro [2HE 1T 52 LFE

A

hiPSCs primary RPE

hiPSC-derived RPE PA-1 (spiked in primary RPE’

Figure2 £E FiIPSHIlEE KU E FF5 bAILS/ —<#HIlEHk PA-1 OBREX O —HEEER
(A) v MiPS kL, ¥IfiEEE e NMERGSE LR (RPE), #Ift#EE b RPE MRIC AN
A 7 L7zt b iPS R 3k RPE Ml E KOV PA-1 iR (1%) Z#REXREEMF T30 AMEELE
R OALHEZEBRIREE G

22



Relative Fold Change

0.25% 0.5%

primary RPE iot. A

C
6
[
[*)]
g
£ 4
o 3.03 (Limit of detection)
S e imm————
[ .
=
g l
D
'I ! .
0 : : lm

PA-1 1% 0.5% 0.25% A B C QQ,
Q\
primary RPE lot. A primary RPE . 4‘29
5
o
L
,(\}

Figure2 (#%) EMIPSHESLUE FT5 FAIY/ —T il PA1 OBEX I D =—EEER
(B) PA-1 #ifg%z 104Dt FFIAEEZE L b RPE MfaIC 1% (100 &), 0.5% (50 {&), 0.25%
(25 M), BLT 0% (01E) DEIETANA I L, EEREHF T 10, 20 72 L 30 HRIEEE L
7. #ERREUT CytoSelect > MIKLVEEL, 7T 7 OEICKTHHEIMEL LTERLE.
Mt B ZEIL, Tworway ANOVA & Bonferroni ZEHBEICIVEH L. (¥ P<0.05vs. 0% =
hr—) (C) PA-1 iM% b hIREZEYE P RPEFMIE (2 v FA) IC—EDEEGTRANSAL
Lich?, 3my hor hIREEEE F RPE #ilak IOt b iPS #ifafisk RPE Mo & SR (g
FT 30 AMEE L. Miasis ko (B) LEBICELE. BEBRIESHETREY. B/ 770
T 7= N—TEERFEZE (n=3). '

23



A hiPSC

6
B 3,000cells
qé’ [ 6,000 cells
£ 4 10,000 cells
kel
2
g
z 2
O
[and
o . i I e .
dayi10 . day20 day30
B
5
[
& 8
o
©
24
®©
[}
) j Li.g
0 _ .. —_—
1000 500 300 200 100 50 30 (cells)
C 3 primary RPE
[0}
I
o
£
R
: . l
[
jasi
0

100,000 60, OOO 30,000 10,000 (cells)

Figure 3 £ ~ iPS #ilg, PA-1 #ilad &K UFIAEE RPE MlBOREX IO ——BAFHER
(A) v hiPS#Ef (10,000 {&, 6,000 {&, 3,000 &/ =/v) % 10 uM Y-27632 171E F I
20 72 L 30 BREEEE L7-. (B) PA-1#Ma (1,000~30 {E/v = /V) ZERFEREEHMIF T 20 B
#FL7=. (C) #¥ftEs#E RPE #a (= v k A : 100,000~10,000 {8, 7 = /) ZEREREEH#F T
30 HfEEEE L7-. (A—C) MR CytoSelect ¥ v MI LV EEILL, 777 DEICKT S
FASHEE LTFERLE. . B 7 70T — A "—TiE#REZE (n=3).

24



Nodule Formation (% Animals)
Helacells, 4 weeks

60
50 &
40
30 Nude
20 ~#-NOG
10 NOG+MG
0 S £
0 2 4 6 8
Log|cells]
Nodule Formation (% Animals)
Helacells, 5 weeks |
60
50
40 -
30 : &= Nude
20 ; == NOG
10 7 NOG+MG
0 - ;
0 2 4 6 8
Log[cells]

Figure 4 REFELTVAAD Hela lEANDEFET M) FILOHE
Hela HERARAER SBM% E TRV FHOEICB W T L BB E T L HE SN A O EEE
RIS De oo, 4 BEE D OITFBENRS b, 5 EMBICITREER O B BREEN
O oTz, Mgz~ P U S CBEBE L7 5 2 THRE L7Z NOG w7 2 (NOG+MG) DD
Hela #ifdEFMEIIX — v U R LB L THERB~TEEVZ L0805, \

25



5:ETNL bayA VAR ERT 57 DICFIH L7zgF% DNA

Target_Psi

35 -

30

25

20

15 ,
1.00E+01.00E+03.00E+03.00E+07

K6 : 4EO qPCR OEMGEET A b, 1X102 a P —F TIREWVESEELZ T LTS, L, ct
& (PCR HEIEEY (PsiEdl) 22 —TE BHE) CZELEZEZOVAI740E) 2L,
I ET VYA NAST ) LRNA DI B —ERLTW5.

primer HIV-1 LTR HIV-1 psi
FePEEL 42+5 46+ 7
% SEH) 28.0 S 30.7

#F1:7400 2 —DEFET VL ha UA )L AEEEEE 150 &4y L CEEHRI PCR & T 72 & & OBMHERR
g

26



NeuGce
NeuAc

b)

| | 1
4 8 12

Elution time (min)

Fig.7 HPLC chromatogram of sialic acid analysis.
Analytical conditions: Column oven: 40 °C, Flow rate: 0.9 mL/min. Detection:
Ex. 375 nm Em. 448 nm, Elution: Acetonitrile:Methanol:Water=2:14:84
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Fig.8 RP-HPLC analysis of sialic acid in two iPS cells.

Analytical conditions are the same as in Fig.7.
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Fig.9 RP-HPLC analysis of sialic acid in MEF and KSR.

Analytical conditions are the same as in Fig.7.
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Fig.10 RP-HPLC analysis of sialic acid in KSR.

Analytical conditions are the same as in Fig.7.
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Fig.11 Uptake of Extracellular Free Neu5Gc in Human Gastric Cancer (MKN45).
Analytical conditions are the same as in Fig.7.
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