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B-1. iPS
B-1-1. iPS
iPS 201B7
5 ng/ml basic
fibroblast growth factor bFGF
ES
ReproStem ReproCell
C MEF
4-5 0.1 mg/ml dispase
Roche IPS
B-1-2. embryoid body EB
iPS Accutase Millipore
10 uM
Y27632 Wako EB 50
pg/ml Sigma 450 uM
Monothioglycerol Sigma

mTeSR Stem Cell

1 x 106 iPS

6 x 10°
C3H10T1/2 2 ng/ml ActivinA R&D
Systeme 2 ng/ml bone morphogenic

protein 4 BMP4 R&D System 10 pM
Rho-associated coiled-coil forming kinase
ROCK inhibitor Y-27632 ; Wako
EB
2 Day 2 2 ng/ml
BMP4 5 ng/ml VEGF EB

50 pg/ml
450 uM Monothioglycerol

Sigma
Sigma 2

mM L- Life Technologies
Life
Technologies IMDM Sigma
2 Day 4 2 ng/ml

BMP4 5 ng/ml VEGF 10 pM SB431542
Wako EB
2 SB431542
5uM 6 Day
6 2 ng/ml BMP4 5 ng/ml VEGF
SCF;
20 ng/ml Thrombopoietin

20 ng/ml stem cell factor

Pepotech
TPO; Peprotech EB
2 Day 8

B-1-3.

8-10 EB Cell
dissociation buffer Life Technologies

37 15
allophycocyanin APC CD34
clone 581 BiolLegend

fluorescein isothiocyanate FITC

CD43 clone 1G10 BD
Biosciences 30
2% FBS PBS
SONY
SH-800 CD34+CD43+



B-1-4.
CD34+CD43+

CD34+CD43+ 200
ng/ml SCF 50 ng/ml IL-6 5 ng/ml IL-3
MethoCult H4236

Stem Cell
low binding 24 well Nunc
Week 1 2 Week 3
200 ng/ml SCF 50 ng/ml IL-6
IMDM  MethoCult H4236
2
Week 5 200 ng/ml SCF 50
ng/ml 1L-6 IMDM
6
Week 7
B-1-5.
Shandon Cytospin 4 iPS
3
20
B-1-6.

iIPS iIPS

NucleoSpin RNA XS

TaKaRa RNAiso Plus
TaKaRa Total RNA
Total RNA RNase-free DNase |

New England Biolabs
Superscript VILO cDNA synthesis Kit
Life Technologies
cDNA cDNA
Fast SYBR Green Master Mix Life
Technologies

StepOne Plus ; Life Technologies

B-1-7.
iPS 4 %
PFA; Wako
Permeabilization Buffer
eBioscience
Tryptase clone G3
Millipore Chymase
clone B7 Millipore
Alexa Fluor 488
2 Life Technologies
2
4'.6-diamidino-2-phenylindole  DAPI
Life Technologies
BIOREVO

BZ-9000



B-2. iPS

B-2-1. iPS
iPS 201B7
5 ng/mL

fibroblast growth factor 2 FGF2
ReproStem ReproCELL
C

mouse embryonic fibroblast

iPS 4-5

0.1 mg/ml dispase Roche

B-2-2. embryoid body EB

iPS

Accutase Millipore
iPS 20 ng/mL bone
morphogenetic protein 4 BMP4 ; R&D
Systems 2 ng/ml activin A R&D
Systems 10 pM Rho-associated
coiled-coil forming kinase ROCK
inhibitor Y-27632 ; Wako
StemPro-34 StemPro-34 Nutrient
Supplement Life Technologies 50 pg/ml

Ascorbic acid Sigma 450 pM
MTG ; Sigma

Life Technologies 120

1-thioglycerol 2 mM
L-Glutamine
pg/ml streptomycin 200 pg/ml

penicillin StemPro-34 Serum Free

Medium Life Technologies

96 Lipidure-coat Thermo
Scientific 2x104
EB 2
20 ng/mL
BMP4 5 mng/ml vascular
endothelial growth factor VEGF ;
Peprotech StemPro-34
2 4 20
ng/mL BMP4 5 ng/ml VEGF 5 M
transforming growth factor TGF B8
inhibitor = SB431542 ; Wako
StemPro-34 2 6
EB 20 ng/ml VEGF 2
ng/ml FGF2 5 nm SB431542
StemPro-34 3
9

100 ng/ml

Endothelial cells
ECGS ; Sigma
Sigma; H3149

growth supplement

100 ng/ml heparin
20 ng/ml FGF2
ECGS

5x 104 cells/well 48

StemPro34 Heparin

well 20 pg/em?

B-2-3.



6 9 EB
Cell  dissociation  buffer Life
Technologies 37 15
allophycocyanin
APC CD34 clone 581 ;
BioLegend phycoerythrin PE
VE-Cadherin clone
16B1 : eBioscience 4 40
2% FBS
PBS

BD LSRFortessa I1 ; BD Bioscience

CD34 + VE-Cadherin+
0.25%
trypsin/EDTA Life Technologies
EB APC
CD34
2% FBS PBS
SONY SH-800 CD34+

CDh34
B-2-4.

iPS iPS

ISOGEN Nippon Gene
RNAiso Plus
Total RNA
RNase-free DNase 1
Biolabs

TaKaRa
Total RNA
New England
Superscript VILO
cDNA synthesis kit Life Technologies

cDNA
PCR
cDNA  Fast SYBR Green Master Mix
Life Technologies
StepOne Plus ; Life Technologies
PCR

cDNA Takara ExTaq HS polymerase

B-2-5.
48 well 100 ul
Matrigel Matrix 2270588 ; BD
Bioscience 37 1
CD34+
CD34- 0.25 %
trypsin/EDTA 10 ng/ml
VEGF ECGS Heparin
1x105 cells /well
37 16
B-2-6. LDL
CD34+ CD34-
10 pg/ml AlexaFluor

488 acetylated LDL Life Technologies
ECGS + Heparin
37 4
BIOREVO BZ-9000



B-2-7.
48 well
CD34+ CD34- 4 %
PFA : Wako
2 % bovine serum alubmin
BSA -PBS
CD31 Dako -
vWF Dako : 200
VE-Cadherin R&D
Systems : 20 4
Alexa Fluor 488 Alexa
Fluor 594 2 Life
Technologies 2
4',6-diamidino-2-phenylindole DAPI ;
Sigma 4 % PFA
B-2-8.
b.End3 ATCC
Dulbecco's Modified Eagle Medium
DMEM High Glucose
DMEM-HP ; Wako
4-5 0.25 % trypsin/EDTA
Al JCRB
DMEM High Glucose
DMEM-H 3
0.25 % trypsin /EDTA
MG5 JCRB

DMEM-H A1l 3

7 7
cold PBS
RAW264.7 DMEM
Low Glucose 4
cold PBS
J774.1 RPMI1640
4 cold
PBS

10 % fetal

bovine serum FBS

Cé JCRB
15% horse serum
2.5% FBS Ham's F10
Life Technologies
4-5 0.25 % trypsin /EDTA
120
pg/ml streptomycin 200 pg/ml
penicillin
B-2-9. b.End3
pore size

0.4 pm Membrane area 0.3 cm?2 BD

Bioscience b.End3 1x105 cells
/300 ul/well

CORNING
1x103 cells 24 b.End3
b.End3 b.End3



day

b.End3

B-2-10. Trans Endothelial
Electric Resistance TEER

Millicell ERS-2 millipore

10
R sample
TEER
TEER Q ocm? = R sample Q X
Membrane area cm?2
B-2-11.
HUVEC
HUVEC Lonza HUVEC
EGM-2
Lonza
3 0.25 %
trypsin/EDTA
B-2-12. CD34+ C6
ECGS + Heparin
5x 104 201B7 CD34+

ECGS +

Heparin 2
day O TEER
CD34+
4
Ceé
CD34+ 3
Cé 5x 103
cells/well
ECGS+Heparin
CD34+
Cé6
TEER
HUVEC
CD34+

B-2-13. Dextran

0.1 % FBS/
EBM-PRF
;  Lonza
Fluorescein-dextran FD ; 3000 ;
Life Technologies 100 pg/ml
100 pg/ml  FD
FD

0.1 %FBS EBM-PRF
15



FD GENIOS 5 pM cyclospolin A

Spectro FLUOR plus CSA Wako 10 pM MK571
;494 nm ; 521 nm Sigma 37 1
FD PBS
10 pM 123 Sigma
P sample 37 1
GENIOS
FD ; 485 ;
530
V= Aax Va /AL iPS Rhodamin
123 1
P= dV/dt /S
EBM-PRF

1/P sample — 1/P totat = 1/P non

Ay FD

Ar: FD
Va: well
S:

P sample

P total

Pnon:

B-2-14. P-gp

MDR-1

P-glycoprotein P-gp
Ce6 1PS



C-1. iPS

C-1-1. iPS

1PS
iPS
H24 EB
VEGF iPS
C3H10T1/2

H25 iPS

iPS EB
C3H10T1/2
CD34+CD43+

1 2 OP9
C3H10T1/2

IL-6
SCF IMDM
7
data not shown
OP9
C3H10T1/2

OP9

4
C3H10T1/2
IL-6 SCF
Fig. 1a 2
5-6
Fig. 1b
data not shown
iPS
week O 1PS
CD34+CD43+ week 1
iPS week
7 Nanog
Oct3/4 SCL GATA2
Runx1 FeeRI
tryptase CPA RT-PCR
Fig. 2
1PS iPS
CD34+CD43+ 1PS

Fig. 2
1PS



iPS CD34+CD43+
1PS
Fig. 2

iPS
CD34+CD43+
Fig. 3

chymase
tryptase
Fig. 3
iPS

C-2. iPS

C-2-1 iPS

EB
iPS
CD34 VE-cadherin

Fig. 4a
1PS EB
6 10
30 CD34/VE-Cadherin
CD34+VE-Cadherin+

iPS

Fig. 4b
9
Fig. 4c CD34+ VE-Cadherin
Fig. 4b
CD34
4 CD34+
Fig. 5a

CD31 VE-Cadherin von
Willebrand Factor vWF  VE-Cadherin

Fig.
5b CD34+
LDL
Fig. 5c¢
1PS
C-2-2 b.End3
BBB

1PS



BBB
1PS
b.End3
b.End3
1PS
Al
C6
MG5
RAW264.7 J774.1
5
b.End3
TEER
b.End3
C6
TEER
Fig. 6 C6

iPS

Cé6

C-2-3 iPS C6
b.End3 Cé
iPS
Cé6 iPS

HUVEC 1PS

Cé6

iPS
HUVEC
iPS
4 day

0 Cé6 iPS

iPSEC-C6  TEER
day 0 20.1+ 3.3

Q /cm? TEER 3
30.4% 3.5 Q/cm? 5
52.3+ 5.1Q /cm?
iPS
iIPSEC-mono 5
27.6x 2.3 Q/cm?2 Cé6
iPS



Fig.
Ta Cé6
iPS
iPS
Fluorescein
dextran FD :
3,000
day O 5
iPSEC-mono iPSEC-C6
FD
iPSEC-mono
FD
iPSEC-C6 FD iPSEC-mono
Fig. 7b
1IPSEC-C6

1PSEC-mono
Claudin-5 Occludin
Zonula Occludin-1 ZO-1

Fig. 7c
Cé6
iPS
HUVEC
Cé6
HUVEC HUVEC-C6
TEER FD

HUVEC HUVEC-mono

Fig. 7a-7c
Glutl
iPS day 0
5 Cé6
iPS
hiPSEC-mono hiPSEC-C6
MDR-1 BCRP

breast cancer resistance protein

MRP-4 multidrug resistance-associated

protein 4 Glutl
PCR Fig. 8a
iPS
5
1PSEC-mono
5
1IPSEC-C6
iPSEC-mono
Fig. 8a
P-gp
P-gp
A CSA iPSEC-C6
P-gp

CSA



Fig. 8b  iPSEC-C6 P-gp

MRP-1

MRP-1

Fig. 8b iPS
C6

Glutl



D-1. iPS
1PS in
vitro
1PS CD34+CD43+
RNA
IgE FceRI
Fig. 3
MCr
tryptase
MCrc

tryptase  chymase  CPA
Cathepsin G
2
MMC  MCr
CTMC MCrc

tryptase

chymase

MCr
MCr

1PS MCr

tryptase

chymase

ES/iPS MCrc

FeeRI+c-kit+

FceRI
IL.-4
FceRI
1L.-4
FeeRI+c-kit+
IgE Igkk  FceRI



D-2. iIPS Cé6 HUVEC

Fig. 7
iPS HUVEC
Cé6
Fig. 4 and 5
BBB
Cé6 iPS
Fig. 7
P-gp
Fig. 8 Cé6 1PS
iPS
Cé6 C6
1PS
Cé6
Cé6

Cé6 Cé
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