24—26

Ti hMSC
Ti CaCl:
Ca(OH)2 hMSC Ca(OH)2
CaCl2 Ca(OH)2
hMSC BMP2 Cox2 PTHLH
Smad

noncanonical BMP hMSC Wnt
B -

CaCl2 Ca(OH)2

Ti
2-

PMEA 2- PHEMA
2 hMSC Human acute monocytic
leukemia cell line ; THP-1 PMEA / PHEMA

hMSC
Regulation of the Epithelial-Mesenchymal Transition EMT,;
Pathway PMEA
EMT Pathway THP-1
PMEA PHEMA
PMEA > PHEMA > M25H75 > M75H25, M50H50

PMEA, PHEMA 3 [2-[2-
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] ] PMe3A

-2 PTHFVE
PEOEVE

HUVEC
TIME-GFP

2-

TIME-GFP

HUVEC

TIME-GFP
TIME-GFP

TIME-GFP

Ti

hMSC

3 NaOH

CaCl2 Ca(OH)2

24
Ti

hMSC Ti Ti

hMSC

in vitro
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hMSC

25

PMEA

PHEMA 2
PMEA

PMEA

Ti



PHEMA

PHEMA

PMEA / PHEMA

hMSC

Human acute monocytic
leukemia cell line ; THP-1

2
26 PMEA
PHEMA 3
[2-[2- ]
] PMe3A
-2
PTHFVE 2-
PEOEVE
PMEA
in vitro

HUVEC

ATCC
human telomerase reverse transcriptase
hTERT

TIME-GFP
in vitro
TIME-GFP HUVEC
PMEA
TIME-GFP HUVEC
TIME-GFP
B.
1.
1) hMSCs
Lonza Mesenchymal Stem Cell

Basal Medium MSCBM Mesenchymal
Cell Growth Supplement MCGS

(MSCGM)
2) Human acute monocytic
leukemiacell line THP-1
RPMI 10% FBS 0.05mM
3) Human

Umbilical Vein Endothelial Cells ; HUVEC
Endothelial Cell Growth
Medium 2 PromoCell

PromocCell
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4) GFP
TIME-GFP ATCC
Medium

Vascular Cell
Basal

pg/mL Blasticidin Life Technologies
200 png/mL G418 Clontech

1) Ti
Ti 33.5mm
Ra=0.4

2) pre-coated

0.075mm 35mm
3) PC
0.1mm 33mm
3. Ti
1) NaOH
Ti
5mol/L
100mL 60
24
2) CaCl2
NaOH Ti
50mL 4
0.1mol/L
100mL 60 24

3) Ca(OH):
NaOH Ti
50mL 4
0.01mol/L
100mL 60 24

Microvascular
Endothelial Cell Growth Kit-VEGF 12.5

1)

PMEA:PHEMA = 100:0 PMEA
75:25 M75H25 , 50:50 M50H50
25:75 M25H75 , 0:100 PHEMA

PMe3A, PTHFVE, PEOEVE 1 w/v%

2)

125uL

[1] 500rpm 5 [2] 2000rpm 10
[3] 4000rpm 5

3) PC
100uL
4000rpm 10
5 Ti
1)
Ti

Scanning electron microscopy SEM

2)

Agilent 7500ce ORS
ICP-MS
Hank’s balanced salt solution Life
Technologies Co. 37 7
Agilent 7500ce
ORS ICP-MS
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6. Ti

hMSC

1)

35 mm IWAKI
3 Ti
Ti
hMSC MSCBM
MCGS MSCGM
2

2)

Ti hMSC 5y

M CellTracker Lonza

McCoy’s medium
37 30
MSCGM 30

PBS() 1

Osteocalcin OCN
hMSC  CellTracker

15
[10% normal donkey serum (Jackson
ImmunoResearch Laboratories), 0.1%
Triton X-100, 0.01% NaNs in PBS]
hMSC
anti-OCN Abcam 4
16 Alexa Fluor
647-conjugated donkey anti-mouse
ImmunoResearch
30

(Jackson

Laboratories

3)
Ti
hMSC

TetraColor ONE

1) hMSC
6 Corning 5

hMSC MSCBM

MCGS MSCGM 24
2) THP-1

6 Corning 5

THP-1
0.06mM
24

RPMI
10% FBS

PC
MPC 6
Lipidure-Coat 6well plate
1 x 104 HUVEC TIME-GFP
1 4
PBS
-EDTA Gibco
800xg 5
100 ul
AO/PI cell viability kit logos
1:9

0.05%

biosystems
Luna-FL™
biosystems

9. Total RNA

logos

RNeasy Mini Kit

QIAGEN total RNA
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10. Real time (RT) -PCR mRNA
total RNA c¢DNA
SuperScript  III  First-Strand
Synthesis System  for  real-time
polymerase chain reactiion RT-PCR;
Life Technologies
Ti hMSC
Osteopontin OPN OCN
GAPDH mRNA
mRNA Search-L.C
PCR

PCR
Light Cycler Fast Start DNA Master
SYBR Green I
Roche Light Cycler (version 4.0)

Roche Diagnostics

11. PCR dPCR mRNA

4 HUVEC TIME-GFP
RNeasy Mini Kit QIAGEN

total RNA ReverTra Ace qPCR
RT Kit TOYOBO
cDNA cDNA

Nitric oxide synthase-3 NOS-3
Thrombomodulin TM dPCR
QuantStudio 3D ; applied biosystems

NOS-3 T™™ PCR

TagMan Gene Expression Assays

Hs01574659_m1, Hs00264901_s1 ;
applied biosystems, cat. No. 431182
GAPDH
PCR
Roche LightCycler (version 4.0)

PCR

mRNA

12. DNA
total RNA
Affymetrix GeneChip Human
Genome U133 Plus 2.0 Array mRNA
GeneSpring
GX 12.5 Agilent Technologies
13.
DNA mRNA
Ingenuity Pathway
Analysis IPA
14.
IPA Fisher’s
Exact Test
SigmaPlot

12.5 Software  Systat Software Inc

One-Way ANOVA
Student-Newman-Keuls test SNK

15.
GFP
C.
1 Ti hMSC
Ti
3



Ti

SEM
Ti
NaOH
CaClz
Ca(OH): CaClz
Ti
Ti Hank’s balanced salt
37 7 3
NaOH
CaClz CaClz
Ca(OH):
3 Ti
1,4,7 hMSC
1
CaCls Ca(OH):
4
NaOH CaClq
hMSC
Ca(OH)Q
Ca(OH):
7 hMSC
NaOH
CaCls Ca(OH):
CaCls Ca(OH):
hMSC Ti

7 OPN
hMSC
NaOH
Ca(OH):
CaCl:

OCN
mRNA
OPN CaCl:
NaOH

OCN
mRNA Ca(OH):
OCN

hMSC 28

Ca(OH):
OCN

Ti hMSC 7
DNA

Ti
mRNA

30
NaOH
IL6R
(interleukin 6 receptor)
ITGB1
(integrin, beta 1)
CaClz Ca(OH):
SPP1 (=OPN) MMP13 (matrix
metallopeptidase 13)
ENPP1
(ectonucleotide pyrophosphatase)

Ca(OH)z

IL6R ITGA2 (integrin, alpha 2)
BMP2 (bone morphogenetic protein 2)

PTHLH (parathyroid hormone-like

_90-



hormone)

CaClz Ca(OH):
hMSC
Ca(OH): Ti
hMSC CaClz
2
94 data not shown
IPA 6
formation of bone
p=3.96 X 10*
SPP1 OPN

PTHLH FGF1 (fibroblast growth factor
1) BMP2, PTGS1 (cyclooxygenase 1)
PTGS2 (cyclooxygenase 2)
Ti
hMSC
Ti

Ti

NaOH

WNT Frizzled

Wnt/p -

APC
mRNA

Axin
adenomatous polyposis coli
Ti NaOH
RANKL
(receptor activator of NF-xB ligand)
OPG

decoy receptor

osteoprotegerin

NaOH 2

Ti CaCl:
Frizzled Axin APC
BMP IGF-1

OPN

CaCle
OPN integrinf3 3
Ti Ca(OH):
Wnt
Frizzled Frizzled
LRP5/6
Ca(OH):

BMP IGF-1

Ti

integrin 3 3
RANKL
Ca(OH):

OCN
Ca(OH): 2

hMSC

PMEA/
PHEMA
hMSC
hMSC 24
PET PMEA
M75H25 M50H50 M25H75
hMSC

PHEMA

hMSC
PHEMA 4
hMSC

PMEA/
PET

PET
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PMEA M75H25 M50H50

Regulation of  the

Epithelial-Mesenchymal Transition
EMT Pathway

EMT  TGFB Notch Wnt Receptor

tyrosine kinases

TGFp

PMEA M75H25 M50H50 M25H75
EMT

EMT
Notch
PMEA EMT
M75H25 M50H50 M25H75
Wnt

EMT

Receptor tyrosine kinases
PMEA
M25H75
FGF Receptor

M75H25 M50H50
EMT
EGF Receptor

EMT

THP-1
PMEA /
PHEMA
THP-1
THP-1

THP-1 THP-1
dish
M75H25
M50H50 M25H75 PHEMA
PMEA
dish
2
1/2
PMEA
PHEMA
M75H25 M50H50 M25H75
PMEA
THP-1
42
PMEA
4
M75H25 THP-1
2
4 M50H50
THP-1
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M25H75 THP-1
3
2 PHEMA
THP-1
11
73 PMEA
THP-1
PHEMA
THP-1
6
2
THP-1
4. HUVEC
PC
HUVEC
PC
MPC
6 PC
HUVEC (Lot No.
311301) 1 PMEA
HUVEC
PHEMA PMEA/PHEMA
PMEA

Dish

PTHFVE PMEA
Dish
PMe3A PEOEVE
1
untreat
PTHFVE
PC MPC 6
4 Dish HUVEC
PMEA
PHEMA
PMEA/PHEMA
PTHFVE PMEA
PMe3A
PEOEVE 1
4
PC
HUVEC
2
PC
HUVEC 4031901.2
PMEA PTHFVE
HUVEC 4061601.1)
PTHFVE PMEA
HUVEC 4031901.2
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1 PMe3A PEOEVE
HUVEC 4061601.1

1

4

PHEAMA PMEA/PHEMA
5. TIME-GFP
hTERT
TIME-GFP
HUVEC
PC
HUVEC
3
PMEA PTHFVE PMe3A
PEOEVE
HUVEC 3
untreat
PHEAMA PMEA/PHEMA
6. HUVEC
TIME-GFP
HUVEC TIME-GFP
NOS-3 ™ 2
PCR Dish
HUVEC TIME-GFP NOS-3
™
Dish NOS-3
™

TIME-GFP

100% 50% PMEA PC
TIME-GFP

PMEA100%
0%

50% PMEA50%

TIME-GFP

TIME-GFP
PTHFVE, PEOEVE, PMEA
pPC 4 TIME-GFP

PMe3A,

Dish

TIME-GFP mRNA

pPC
308

TIME-GFP

pPC

“ development of blood cells” 3

metabolism of triacylglycerol” 10

u

metabolism of triacylglycerol”
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PMe3A

glucose
metabolism disorder” 4
“ differentiation of cells” 8
“ differentiation of cells”
PTHFVE

“ cell movement of epithelial cells”
4

PEOEVE
“ aortic disorder”
3

“ differentiation of epithelial cells”
25

“ aortic disorder”
PMEA

* proliferation of hematopoietic

progenitor cells” 2

“ development of head” 2

proliferation  of hematopoietic

progenitor cells”

D.
1 Ti hMSC
Ti
Ti
Ti
Ti
hMSC
NaOH
Ti
CaClz
Ti
2
CaCls Ca(OH):
CaClz
Ca(OH): hMSC
hMSC
Ti
hMSC
CaCls
Ca(OH):
hMSC Ti
OPN
OCN mRNA
OCN
hMSC OPN



mRNA

CaCls Ca(OH):
Ca(OH): CaClz
OCN
Ca(OH):
OCN
CaCl:
Ti
hMSC
Ca(OH):
CaClz
Ti
hMSC
DNA
Ti
IL6R ITGB1
NaOH
SPP1 OPN MMP13 ENPP1 CaCls
Ca(OH):
Ca(OH):
ITGA2 BMP2 PTHLH
2
CaClz
Ca(OH): CaCl:
Ca(OH):

hMSC BMP2 PTGS2 Cox2 PTHLH
SPP1 OPN
Cox2

Cox2

BMP2

Cox2
BMP2

Cox2 PTH
Ca(OH): hMSC
BMP2 Cox2 PTHLH
Smad Ti
noncanonical BMP
Cox
Smad
noncanonical BMP

Ca(OH):
hMSC

Ti

IPA
NaOH
WNT
Frizzled
Wnt/B -
APC mRNA
RANKL decoy

Axin

receptor oprPG
NaOH 2
CaCle

APC

Frizzled Axin
BMP IGF-1

OPN
integrinf3 3
Ca(OH):
Frizzled
LRP5/6
BMP IGF-1 integrin

Wnt
Frizzled

B3
RANKL  Ca(OH):

OPN OCN
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Wnt f -
Ti
Wnt
Wntba  integrin
integrin
Ti
OPN
integrinf3 3
hMSC Wnt B -
CaCls
Ca(OH):
hMSC
Ca(OH): CaClz
Ti
Ti Ca(OH):
1 CaCl BMP2
Cox2 PTHLH 2 Wnt
B -
hMSC
Ti
hMSC
2
2. hMSC
hMSC

PMEA / PHEMA

hMSC
24
PHEMA100
hMSC
PMEA
25
PMEA, M75H25, M50H50,
M25H75 hMSC
hMSC
hMSC PMEA /
PHEMA 4 PET
hMSC
PET

PMEA, M75H25, M50H50

Regulation of the

Epithelial-Mesenchymal Transition
EMT Pathway

EMT TGF-B , Notch, Wnt,

Receptor tyrosine kinases

TGF- FGF
Receptor EGF Receptor
EMT Pathway
Notch EMT Pathway
PMEA
PMEA

EMT Pathway
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EMT
EMT
hMSC
PMEA /
PHEMA
hMSC
3. THP-1
PMEA /PHEMA
THP-1
THP-1
THP-1
dish
M75H25, M50H50
M25H75 PHEMA PMEA
dish
2
1/2
PMEA
PHEMA

M75H25, M50H50, M25H75

THP-1
PMEA >

PHEMA >
M75H25, M50H50

M25H75 >

PMEA, PHEMA
100%

HUVEC
TIME-GFP

in vitro

HUVEC
TIME-GFP

HUVEC

TIME-GFP HUVEC

3

TIME-GFP

3 Nitric oxide

synthase-3 ; NOS-3

NO

Thrombomodulin ; TM



PCR Dish
TIME-GFP NOS-3 T™ HUVEC
TIME-GFP
HUVEC
Dish NOS-3 TM™M
TIME-GFP
HUVEC
TIME-GFP
HUVEC
TIME-GFP
TIME-GFP
in vitro
TIME-GFP

100% 50% PMEA PC

TIME-GFP 4
PMEA100% 50% PMEA50% 0%
PC PMEA
50%
TIME-GFP
PTHFVE PMEA
TIME-GFP 4
Dish
PTHFVE
PTHFVE
PMEA
2
PMEA
PMe3A PEOEVE
TIME-GFP 1
PTHFVE PMEA 4
PMe3A
12 TIME-GFP
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PEOEVE
28
TIME-GFP

PEOEVE

TIME-GFP

TIME-GFP

TIME-GFP

PTHFVE

hMSC

Ti NaOH
CaCls Ca(OH):
Ti
hMSC

CaClz
Ca(OH):
hMSC

OPN OCN

Ti
hMSC
Ca(OH):
CaCl

Ca(OH): hMSC
BMP2 Cox2 PTHLH

Smad
noncanonical BMP
hMSC Wnt
B -
CaCls Ca(OH).

2. hMSC

hMSC

PMEA / PHEMA

Regulation of the
Epithelial-Mesenchymal Transition

EMT Pathway
TGF-B , FGF
Receptor EGF Receptor
EMT Pathway
Notch EMT Pathway
PMEA

3. THP-1

THP-1

PMEA

PHEMA
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M75H25,
M50H50, M25H75
PMEA >
PHEMA > M25H75 >
M75H25, M50H50
4. —
HUVEC
TIME-GFP
in vitro
HUVEC
TIME-GFP
TIME-GFP
HUVEC
TIME-GFP
TIME-GFP
TIME-GFP
TIME-GFP

TIME-GFP

PTHFVE

F.
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