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X 2 . Histological microphotos of the

ES—derived cells (content of Flkl positive
30%) -incorporated compliant PU
at the

cells: ca.
microporous tube circumferential
cross-section after LacZ staining. (upper) x
200. (lower) x 400. Almost entire luminal
surface (upper side in the both photos) was
fully covered with almost monolayered cells
(stained in blue) and a little cell was

observed into the media of the tube.

culturing circuit, which was consisted of a

roller pump, an air compliance chamber, a tube
holder made of stainless steel, a valve of
stainless steel and a glass reservoir. The
circuit was filled with the differentiation
medium (ca. 250 ml) without VEGF, and placed
into an incubator with a humid atmosphere of

95% air and 5% CO,.

EE{eahi (K4e), #EMETFEMEICTT
a—7 OREmEZHRET S, MIRPNIER LI
ERAELEY, EVRERBEE L Th 5T
BEIhE (H41),

T, METZELT, HhoFmICEMm L Tw
feo —H., ZRITRLE, 1BHOBBRARICL
S>THIRBIZEAVYBRELEF2—T 28 %
AT, HFETERLETTH, 2 BRI
KT L CTHBEEOIIFLE 2B -1 (K4c),
L2 L, MRIIRBEC, Emitied. B&FTH
-7 (HM44d),
RBBAFTENT L bOLHFEL T2 AME
BEToLFa—7RICFEETIHMBROEEY
2 FEBEORFYREI L > T3, PECAML {1
WEMRO~—7—& LT, SHA (LS EIRHE
Ro<w—h—L UTER L, B8IRAT LM
SENZIL PECAM1 BRI 2 B bhiho
Teo 7. VEGF HFET THERBLESS, 12
LAY TORIRITF = —7 OREEIZHFEEL.
BEONHMTIIZEALRBD R o, RSN
FEITIZIZ 2T SMARBECH Y (R 5b). PECAMI
REtETH-o7 (R5a), MEMIC, HBIHTT
BETE, NEELELAROmFICBWNT,



B4. Cellular responses of ES-derived cells
incorporated into the compliant PU microporous
tube by loading with or without the pulsatile
flow.
surface of the microporous tubes after LacZ
SEM photos of the

luminal surface of the microporous tubes (d,

Gross appearances of the luminal
staining (a, b, ¢, e).
f}. (a) The obtained cells-incorporated

seeding of
including 30 % of

microporous tube prepared by
ES-derived mixed cells
Flkl-positive cells on the luminal surface of
the microporous tube by the rotation method and
pre—incubation in the presence of VEGF for 2
days. The cells were fully covered the surface.
(b) After exposed to pre-loading of the
pulsatile flow in the absence of VEGF for 1 b,
almost all cells adhered on the microporous
detached. (c)
without  VEGF

tube were Upon further

incubation under static
condition, the remained cells were grown well

and covered fully the luminal surface. {(d)

The cells was flatted in shape and

random-oriented. (e) Upon further incubation
under the pulsatile flow without VEGF up to 2
days, fully covering with cells was observed
(f) The cells were

oriented in the direction of the pulsatile flow

on the luminal surface.

(arrdw indicates the direction of pulsatile
flow).
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[ 5. Histological mocrophotos (x 400) of the
a . microporous tubes at the circumferential
eross—section after staining with PECAM1 (a,
c} and SMA (b, d). Upon further incubation

without VEGF under static condition, almost

all cells were PECAMl-negative (a) and
SMA-positive (b) and layered on the luminal
surface. Upon further incubation under the
pulsatile flow without VEGF up to 2 days,

almostly monolayered PECAM1-positive cells on

the luminal surface {c) and SMA-positive cells

in the media {d) were observed,
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#®1. xS specific genes
rank = Affymetrix id | Description Nots ]
10 203453 at Amiloride-sensitive scdium channel! alpha-subunit
6212599 _at JAutism susceptibility gene 2 protein.
13 205268_s at .Beta adducin (Ervthrocyte adducin beta subunit)
27.220147_s_at  ;C120r14 or TERA pratein uncertain match
18 2230758 at  Calcium-binding EF-hand
50 201130 s_at |CDHY, Epithelialcadharin precursor (E-cadherin) :
45 207828 s_at |CENPF, CENP-F kinstochore protein {Centromere pretein F) o
B0t Clawding o
23232985 s_at  developmental pluripotency asscciated 4 ) -
19 201467 _at Cipeptidyl-peptidass | pracursor
31203764 at ‘Dises, targe homolog 7, DLG7, Guanylate-kinase-assoclated protein, Bipartite nuclear localization sugnal
42 231310 _at ES8Ts multi-match
39 228658 _at ESTs, downstream of CRYBA4 (Beta crystallin A4)
35 229724 _at -GABRB3, Gamma-amincbutyric-acid raceptor beta-3 subunit precursor (GABA(A) receptor)
46 227830 _at GABRE3, Gamma-aminobutyric-acid raceptar beta-3 subunit precursor (GABA(A) receptor) ‘ .
3231061 _at HDCMA18P protein uncertain match, multi-match
2223138 at ,HTO17 pretain uncertain match
41.220229 ot KLHL7, Kelch-like 7

133107158 at

;Kunitz-type proteass inhibiter 2 precursor

44 300706_s_at

LITAF, Lipopalysaccharide-Induced tumor necrosis factor-alpha factor

11 212685_at

'Midasin (MIDAS-containing protein)

35 220184 _at

NANOG

40 203413 _at

NELL2, Protein kinase C-binding protein NELL2 precurser

‘multicopy, multi-match

24202761 _s_at

Nesprin 2 (Nuclear envelope spectrin repeat protein 2)

35 225646_at

.NP_0B0167, RNA-binding region RNP-1 {RNA recognition motify

28 209445 x_at

"NP_0B0684, Tmbmm

43210678 st

nuclectar and spindie associated protein 1

48 218039 _at

NUSAP1, nucleciar and spindle associated protein 1

47 227482 at

:Qccludin, [

‘muitieopy multi-mateh

25 209337 at

‘PC4 and SFRS1 interacting protein 1

30 205061_s_at

:PC4 and SFRS1 infaracting protein 1

2 208286 _x_ai

‘POU domain, class 5, transeription factor 1 {Octamer-binding transeription factor 3) {Oct-3) (Oct~). multicopy

8 214552 x_af

POU domain, class 5, transeription factor 1ike pretein 1 multicopy

1 310265_x_at

;POU domaln, class 5, transcription factor 1dike protein 1 (Octamer binding protein 3Hiks) multicopy

4 210905, x_at

|POU domain, class 5, transcription factor 1-ike protein 3. {Source; Uniprot/SWISSPROT, Acc:QeB2W0] _multicopy

16 204469 _at

iReceptortypo protein-tyrosine phosphatase zeta precursor i

76 213467 _at

:Rho-related GTP-binding protein RhoN (Rho7) (Rnd2) i

15 219121_s_at

,RNA-binding region RNP-1

37 213283 _s_at

:Saldike protein 2 (Zne finger protein SALL2) (HSal2)

7 220454_s_at

Semaphorin 64 pracursor

21 225650_at

Semaphorin 6A precursor

29 213849_s_at

Serinathreonine protein phosphatase 2A

34 230597 _at

‘SELCTA3J, Cationic amino acid transporter 3 (CAT-3) (Solute carnetfamﬂy 7 member 3)

9 206042_x_at

Small nuciear ibonuclecprotein associated protein N

20 201522 x ot

“Small nuclear fibonuclecprotein associated protein N

49 213721_at

SO, Transcription factor SOX2

32 203449 s _at

i Telomaric repeat binding factor 1

14 206266 s 2

| Teratocarcinoma-derived growth factor 1 precursor

5201839 s &t

multi-match
{ Tumor-assoclated calclum signal transducer 1 precursor ;

47 226567 at

Upstream of ENSGOO000192514 and cluster of very short transcribed sequences

Search Pattern

| “"‘Y—‘S vec | vec vec EC
E

VPC +FCS +PDGF

adherent
=ES Embryonic Stem Cells
"VPC Vascular Progenitor Cells
sVPC adherent VPC adhered to ColIV for 24 hours
sVPC + FCS VPC grown in the presence of 10% FCS
=VPC +PDGF VPC grown in the presence of PDGF
=EC VeCdh+ subset of cells grown in the
presence of VEGF
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F|2. VPC specific genes

Rank _Affymetrix Id - Description

2 2631 at ADAMISZ

TS0 204694 at -AFP Alpha-fetoprotein prectrsor

T8 243182 > ¥_sk - COKMIC Cyclin-dependent kinase inhibitor 1C

30202672 s & .ATF3 Cyclic-AMP-dependent transcription factor ATF-3

725 216854 x a COKNIC Cyclin-dependent kinase inhibitor 1C

"I 319534 x_a_ COKNIC Cyclindependent kinase inhibitor 1C

45 212624 5 a CHN1 Nchimaerin (NC) (N-chimerin) (Alpha chimerin) (A-chimaerin) (Fho- GTPase-activating protein 2

10 212977 _at CMKOR1 G protein-coupled receptor RDC1 homolog

44 21200 ot COLBA2 Collagen alpha 2(Vill) chain precursor (Endothelial collagen)

52iNg s & :COLECI2 collectin subfamily member 12 ksoform |

3 242496 at D0 Ecto-ADP-ribosyltransferase 4 precursor

31 207220 at DO Ecto-ADPibosyltransforase 4 precursor

47209691 | _s_at  {DOK4 downstream of tyrosine kinase 4

3 25078 st EMP2 Epithelial membrane protein-2

<} 209392 at :ENPP2 Ectonuciadtide pyrophosphatase/phosphodiesterase 2 (E-NPP 2}

" 4 20els & ENPPZ Ectonuclestide pyrophosphatase/phosphodiesterase 2 (E-NPP 2)

97238553 ot EPHAT Ephiin type-A receptor 7 precursor

13 205923_at 'ENSGO0000189058, Glycesyl hydroase, ENR repeat, EGF-ike domain, Laminintype 'EGF-lika domain, Reeler 1 reglon T

187225855 st EPBA4IL5 Erythrocyte membrane profein band 4.1 like 5

29 214053 at ERBB4 Receptor protein-tyrosine kinase erbB-4 precursor
9 26582 at EST downstream of HoxC4 :

7 205666 at FMO1 Dimethylaniline monooxygenase

28 2036588 s & FRZB Frizzledelated protein precursor (Freb-1)

22 230458 at GPR24 Melaninconcentrating hormone receptor 1 (MCH receptor 1)

T3 205524 5 & HAPLN1 Hyahuroran and proteoglycan lirk protein 1 precursor

6 20138_at HANDM Heart- and neural crest derhathes-expressed protein 1

46 230004_at HAPLIN1 Hyaluronan and proteoglycan link protein 1 precursor

48 203153 at T interderondinduced protein with tetratricopeptide repeats 1

B221553 s &  LEF1 Lymphoid enhancer binding factor 1
37 N0 s_a :MAB211.2 mab-21-ike protein 2

4 2625 at  MCC Colorectal mutant cancer proein (MCC protein)

N s a NP OMCIBSBZCDNAW@MM Tmhmm

34 220496 at 'NP_057583 C-typa iactindike receptor-2, Type |l antifreeze protein, Tmhmm

L 224743 at NP_060253 Tumotr necrosis factor c/lymphotoxin-beta, Inesitol monophosphatase, Tmhmm

11 25626 at NP - 0B0510 phosphoprotein associated with glycosphingolipid-entched microdomaing

3B 27354 at NP_050910 phosphoproteln associated with glycosphingolipid-enfiched microdomains

23 26833 at :NP_653208 Endoplasmic reticulum targeting sequence, Cytochrome bS

526492 2t NP_705871 semaphorin 60 isoform 1 precursor

226769 at NP 876249 Sigp ) coo e

20452 gt NP_081956 Tmhmm Seg

i3 204524 ot 015453 Proteinsenine/threonine kinase

TT43 290058 at RG513 Regulator of G-protein signaling 13

1205374 at  Sarcolipin B T

554t SATIC sialyftransferase 7

4 223044 _at SLC40A1 Solute camier family 40, member 1 (Fermoportin 1)

P nris 50K

14 201349 at SLEGASR1 Solute camier family 9 (sediumhydrogen exchanger), isoform 3 regulator 1

20 2000a “TMASFD trans membrane 4 superamily member 9

19 202643 s at TNFAIP3 Tumor necrosis factor, alpha-induced prolein 3

20 202644 s at  TNFAIP3 Tumwor necrosis factor, alphainduced protein 3

Search Pattern

A

| “—~— vec | vec

e $
L3 T

VPC EC
ES VPC +FCS +PDGF
adherent
sES Embryonie Stem Cells
*VPC Vascular Progenitor Cells
»VPC adherent VPC adhered to ColIV for 24 hours
*VPC + FC3 VPC grown in the presence of 10% FCS
sVPC +PDGF VPC grown in the presence of PDGF
sEC VeCdh+ subset of cells grown in the

presence of VEGF
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#3. Endothelial Specific Genes

Rank | Affymetrix Id |

Description

8205572 at  ANGPTZ Angiopoietin-2 precursor (ANG-2) L
5'236034_at ANGPT2 Angiopoletin-2 precursor (ANG-2) B
26 237261 _at ANGPT2 Anglopoietin-2 precursor (ANG-2)
6228489 at Beta and gamma crystallin
2:230061_at Beta and gamma crystallin
21:202877 s at  C1QR1 Complement component C1q receptor precursor
4202878 s at  C1QR1, Complement component C1q receptor precursor T
13204677 _at CDH5 Vascular endothelial-cadherin precursor {VE-cadherin)
22 209732 at ,CLECSF2 Clype lectin superfamily member 2
38201843 s at EFEMP1 EGF-containing fibulindike extraceltular matrix protein 1 precursor (Fibulin-3)
35 201324 at EMP1 _Epithelial membrane protein-1
41201325 s at  EMP1 Epithelial membrane protein-1
36201808 s at .ENG Endoglin precursor (CD105 antigen)
19201809 s at 'ENG Endogiin precursor (CD105 antigen)
10225389 at ESAM endothelial cell adhesion molecule
24228339 at ESTs
46:227780 s at |ESTs
42 226985 at ,FGD5 FYVE, RhoGEF and PH domain containing 5
33230042 at ' GNG17 Guanine nucleotide-binding protein G(IYG(SYG(O) gamma-11 subunt )
45212951 _at :GPR116 Probable G-protein coupled receptor 116 precursor.
9212850 at _ .GPR116 Probable G-protein coupled receptor 116 precursor,
16208543 s at .Hematopoietic progeniter cell antigen CD34 precursor
48 44783 s at  HEY1 Halry/enhancer-ofsplit related with YRPW motif 1
80, 223775 at  HHIP hedgehog-interacting protein
44213620 s _at _ ICAM2 Intercellular adhesion molecule-2 precursor T
27 204683 at ____ICAM2 Intercellular adhesion molecule-2 precursor o e
T 23219243 at IMP4_HUMAN Immunity-associated protein 4 o e

"TT{2302202 s at . LAMA4 Laminin alpha-4 chain precursor 3§ o
" 43'204249 s_at LMO2 Rhombotin-2 (Cysteine-rich protein TTG-2) (T-cell transtocation protein 2} (LIM-only protein 2)

_____ .80.203549 s at | LPL Lipoprotein lipase precursor e
"40'210869_s_at MCAM Cell surface glycoprotein MUC1B precursor B T
_.28.209199 s at MEF2C Myocyte-specific enhancer factor 2C
T 47,226992_at :NOSTRN nitric oxide synthase trafficking T

AT 227874 at gNP ‘057326 endomucin; likely ortholog of mouse Emen; endomucin-2
49219872 al iNP_057697 Bipartite nuclear localization signal
29,227856_at NP_£89613 Tmhmm, Seg
17235306 _at NP_783161 immune associated nucleotide 6
39.219304_s_at ,PDGFD platelet derived growth factor D isoform 1 precursor
14208981 at  PECAMI
3,2080982_at ;PECAM1
11/208083_s_at _ PECAMI
11221529 s_at  Plasmalemma vesicle associated protein
31.230250_at .PTPRB Pmoteintyrosine phosphatase beta precursor
34 221840_at .PTPRE Protein-tyrosine phosphatase epsilon precursor (EC 3.1.3.48) (R-PTP- epsilon)
25 226855_at "GBIWS2 Proline—rich region, Pleckstrindike
_18232080_at  QOP2P5S WW/RspSAMWWP domain, HECT domain {(Ubiquitin-protein ligase), C2 domain
7327235480 at  RHOJ Rho-elated GTP-binding protein RhoJ (Tc10Hike GTP-binding profein TCL) -
T 256008 at | ROBO4 Roundabout homolog 4 precursor (Magic roundabout)
20 228698 _at :S0X7 Transcription factor SOX-7
15204468 s at :TIE Tyrosine-protein kinase receptor Tie-1 precursor
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Search Pattern

|H—’VPC?|

*ES

sVPC

sVPC adherent
*VPC +FCS
*VPC +PDGF
sEC

presence of VEGF

[

VPC VPC EC
VPC +FCS +PDGF
adherent

Embryonic Stem Cells

Vascular Progenitor Cells

VPC adhered to ColIV for 24 hours
VPC grown in the presence of 10% FCS
VPC grown in the presence of PDGF
VeCdh+ subset of cells grown in the
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Genes induced in VPC grown in the presence of 10% FCS

Rank - Affymetrix Id -

Description

39 224810 _s_at

ANKRD13 ankyrin repeat domain 13

20 213238 _at

.ATP 10D Potential phospholipid-transporting ATPase VD

26 239367 at

BDNF Brain-derived neurotrophic factor precursor

50'221211_s_at

C21orf7 TAK1dike protein

6 236313_at CDKN2B Cyclindependent kinase 4 inhibitor B (p14-INK4b) (p15-INK4b)
3226237 at = COLBA1 Collagen alpha 1(VIi) chain precursor (Endothelial collagen)
33 214587_at COLBA1 Collagen alpha 1(VIl) ¢chain precursor {Endothelial collagen)
29226609 at ~ DCBLD1 Discoidin, CUB and LCCL domain containing protein 1 precursor
10 237435 _at "DKK1 Dickkopf related protein-1 precursor
49 225381_at Downstream of ENSG00000190054 non-coding transript

45 230487 at

11 210896_s_at

Downstream of ENSG00000191964 non-coding transcript

ESTs

731210310 s_at

44 202765 s _at

FBN1 Fibrillin 1 precursor

" FGFS5 Fibroblast growth factor-5 precursor

22 214505_s_at  FHL1 Skeletal muscle LIM-protein 1
30 201539_s_at  FHL1 Skeletal muscle LIM-protein 1 L
211598 g_at GAS6 Growth-amest-specific protein 6 precursor (GAS-6) ) T -
T 208159 at 'GLS Giuvtaminase, kidney isoform, mitochondrial precursor
28 203157_s_at  GLS Glutaminase, kidney isoform, mitochondrial precursor
1203425 s_at IGFBPS5 Insulinlike growth factor binding protein 5 precursor
25.211958_at IGFBPS5 insulin-like growth factor binding protein 5 precursor
43 203424_s_at IGFBPS5 insulin-like growth factor binding protein 5 precursor
7 211959_at IGFBPS Insulinike growth factor binding protein 5 precursor
17 205798_at IL7R Interleukin-7 receptor alpha chain precursor a
137226278_at | IL7R Interleukin-7 receptor alpha chain precursor )
12 209016_s_at KRT7 Keratin, type Il cytoskeletal 7
37 242722_at .LMO7 LIM domain only protein 7
T 24 '2-1_3§'4“6 s_at LOXProteinlysine 6-oxidase precursor B

42 202729_s_at

LTBP1 Latent transforming growth factor beta binding protein, isoform 1L precursor

47°203151_at

MAP1A Microtubule-associated protein 1A

T 3B 213765_af  MFAPS Microfibrillar-associated protein 5 precursor T
i 15 236565_s_at  NP_D60827 acheron isoform 2; death-associated LA motif protein
i 41.227638_at -NP_066015 Bipartite nuclear focalization signat, Rhodopsin-like GPCR superfamily
5223519 _at  NP_598407 mixed lineage kinase-related kinase MRK-beta T
2 225665 _at 'NP_598407 mixed lineage kinase-related kinase MRK-beta
18 225662_at NP_S588407 mixed lineage kinase-related kinase MRK-beta N
§ 220649 at "NRXN3 Neurexin 3-alpha precursor {(Neurexin iti-aipha). ) e

23 218032 _x_at

"OPN3 Opsin 3 (Encephalopsin) (Panopsin)

36 202619_s_at

PLOD2 Procollagendysine,2-oxoglutarate 5-dioxygenase 2 precursor

32 201482 _at QSCNS6 quiescin Q6 isoform a
9 203108_at _ RAI3 Retinoic acid induced 3 protein (G protein-coupled receptor family C group 5 member A)
34 226021_at RDH10 retinol dehydrogenase 10

19 227467 _at

.RDH10 retinol dehydrogenase 10

16 226989_at

,RGMB RGM domaln family, member B

7740 227408 _s_at

27 219874_at

SLC12A8 solute carrier family 12, member 8

'SN¥25 Sorting nexin 25 (MST'P043)

35 203001_s_at

STMN2 Stathmin 2 (SCG10 protein)

__45205120at
48 235721 _at

SYNPO2 Synaptopedin 2 (Myopodin) (Genethonin 2)

SYNP02 Synaptopodin 2 (Myopodin) (Genethonin 2)

14 213725 _x_at

‘XYLT1 xylosyltransferase |
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ES

sES

*VPC

aVPC adherent
*VPC + FCS
*VPC +PDGF
sEC

presence of VEGF

| vec vec EC
VPC +FCS +PDGF
adherent

Embryonic Stem Cells

Vascular Progenitor Cells

VPC adhered to CollV for 24 hours
VPC grown in the presence of 10% FCS
VPC grown in the presence of PDGF
VeCdht subset of cells grown in the
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