BB B Sl & PN R RITBR AR ARk o
PDGF JS& ML #E R iE~D 41k
OEMBEED, fR1E AV, & HEY, BH %D FEh?, hame)
(ESTIEA D, HAL AR D)

Bone marrow-derived endothelial progenitor cell line responds to PDGF
and differentiates into vascular cells
Takashi Miyatal), Hisashi Iizasal), Yoshimichi Sail), Jo Fujiil),
Tetsuya Terasaki® and Emi Nakashima”
Department of Pharmaceutics, Kyoritsu University of Pharmacy, 1-5-30 Shiba-koen, Minato-ku,
Tokyo 105-8512, Japan”
Department of Molecular Biopharmacy and Genetics, Graduate School of Pharmaceutical Sciences,
Tohoku University, Aoba, Aramaki, Aoba-ku, Sendai 980-8578, Japanz)

Endothelial progenitor cells (EPC) express CD34, Flk-1 and CD133 and differentiate into
endothelial cells (EC) where neovascularization occurs. Recently, we established a conditionally
immortalized bone marrow EPC-derived EC line, TR-BME, from temperature sensitive-SV40
T-antigen gene transgenic rats. TR-BME forms a network in Matrigel and expresses EPC markers.
To analyze the difference between EPC and mature EC, we identified EPC-specific genes by means
of subtractive hybridization between TR-BME and brain capillary EC line, TR-BBB as a mature EC
model. There was no significant difference between TR-BME and TR-BBB in the expression of
EC marker. In contrast, the expression of smooth muscle cells (SMC) markers was higher in
TR-BME than in TR-BBB. Moreover, the expression of contractile SMC markers was increased in
the absence of the EC growth factors, such as vascular endothelial growth factor. The expression of
synthetic SMC markers was increased by the addition of PDGF-BB. The SMC derived from
TR-BME showed an altered phenotype, from contractile type to synthetic type, when they were
cultured in the absence of PDGF-BB. These results show that TR-BME celis express higher levels
of SMC markers as compared with mature EC, and can differentiate into contractile- and

synthetic-type SMC.

Key words: endothelial progenitor cell, endothelial cell, mural cell, platelet-derived growth

factor-BB, differentiation

(5] DRENHL, K EC Dv—h—%FH

&N ERTSRHAI(EPC)X, MR, M 5. UL, EPCLERBECIE, BElL-#&i=
MLCHEANRMBECIZMEL, MEEFK — FREAPCREOMEEZRL, £OEWITIFE
T35 BECHRTARMMEPCIE, CD34, ALYXBLMNIRSTHR. Faid, BER
Flk-1,CD133 Z3HL, FBLIZfEV CD133 M SVA0 B FE ATy MR E Bt H 3k
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EPC %57BEL, SFHEBARFE/LMmE PN RTBE
HIFIFE(TR-BME) % #3LL7- % TR-BME i3,
EPC L[R#k, VEGF fFE T T, 7EF 1k
LDLZEVAZ, < SN CEREEZK T
%. EIZ TR-BME i3, in vivo {28\ TIEEH
REIZERYAEN, EC 2o b33 34,

EPC 204t L7=pk B EC 13, k&R
DAY 7—EUTHREL, MEDOBIRNE
BICRE 535, FFICREM L E N R MR,
BED & o7z EC 23 tight junction 4%, B~ 722
BIEHEAEERBL TV, EE, £EFNRE
LR EHE fL & PN B2 MRS AR (TR-BBB) 23 i 3L &
1, MEEC EL TR THOITVA

EPC b EC ~D43 b, BEkITiE, mE
1R MR (SMC)E YA MG ARE AR
MEH5-4%. SMC 21, smooth muscle c-actin
(SMA), smooth muscle protein 22 (SM22)%%&
B4 2UNHERY L matrix Gla protein (MGP)% %
BTB38BED 2 SOXATBEET S, B
MBI, WEDRBAEICBE S L TWA, BE
AR D ATEEARRRIXAA HHTIZZARV . ES HfE)»
Lo LT & AT MR (VPC)iX, EC LEEH
RADOEFIZT 5. Fi, BEEMLE AT
i%, VEGF L &7 & — 5 Hifaic 13k 45 EC
CEERIRANRTEAET D, ZhbDIEnD, EC &
EEHIAQ I X B CARa ST 2 RTREME DS B %
bb.

TR-BME, TR-BBB ¥, #hZh EPC, %
A BEC OHEEZRFELTEY, TR-BME,
TR-BBB % fl\ 52 & T, EPC &AE EC D&
VR EPC D EAN =X LE LN TEA.
EPC DOMREAXHEMTHZ 413, EEOE M T
A UBMEFRRD AT =X L fREAT 57812
BETHY, MEHEICKTHET-RIERE
DRARIZEERTES.

ABFFEIZRBNT, Fex it EPC DL 45 {LEE
BRENTTAHZEEZ BRIEL T, TR-BME &R

EC T35 TR-BBB ¢ DY 7' hF57a PCR iz
&Y EPC FEMBLFOREEZRA-. &5
{2, PDGF-BB # V> T TR-BME ® SMC ~
SLEEEITV, EPC O {LREZ AL N
HZEEHWELE.

[EBRDER]

TR-BME % EGM-2 TH;# %, RNA %[y
L, EPC v — A — D ¥ Bl % RT-PCR |[Z L VfEHF
L.

TR-BME % tester, TR-BBB % driver & LT
Th73ar PCR {72l 47 70 a0
¢DNA i%, 7u—=7 L, BiEFEFIE AT
L7z, ¥ 7 57232 PCRIZEVELI-iiE
FORBEL ¥ FEEN RT-PCR IZEVARTL
7.

TR-BME @ SMC ~D 43 {LREZ fRAT T 5 7=
HIZ, growth factor ZHIML T2 BERIRE
PDGF-BB Z#i-INLT-55##K T TR-BME %1%
FL7. arba— LT EGM-2 THEL:
TR-BME % iV /-, Z3{ki5E L 7= TR-BME 2
BITHEC, WHEEL SMC, A A SMC~<—#
— DB E% RT-PCR (ZLVEHT LT,

SMC (Z47{t.L7= TR-BME ® PDGF-BB (2 &
LI E B WA RT3 57-% PDGF-BB ALEE 4%,
growth factor ZHAL TORWEEER IR THER
L, SMA D% /737 &% western blotting HIZ X
DFRHTLTZ.

[HRBIUERE]

FKAE EPC 1%, CD34, Flk-1, CD133 238
LTVvV%. CD133 i, B kR EPC I
FHL, BIZHEVER TS, TR-BME (2
B1F5 EPC v —1—% RT-PCRIZLVFEFTLT=.
TR-BME |3, CD34, Flk-1, CD133 Z®HL T
V2. TR-BME %, BHEARAEL R RELI-H
Ak THY, in vivo IZBWTHIEEME HFE
EALICEAEN, EREEARETS.
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NoDFEREN S, TR-BME i, FREKE EPC O
HEEZHERL TBY, EPC DETFNLELTHH
ThoHEZEZLNS.

EPC % RHIR BB T2EFE T 57-%, EPC
ELTTR-BME, fZ EC LT TR-BBB %/
WT, Y7573 PCR ¥1T-7=. 7+
Z7ar c¢DNA (ZiZ, Annexin II, Calvasclin,
SM22 BEFEN TV, KIZ, TR-BME &
TR-BBB (Z3(7% Annexin II, Calvasculin,
SM22 DB &% 7€ B RT-PCR THEHTL
72. TR-BME (233175 Annexin Il OFEH &I
TR-BBB (L THERZITRRO LD
o7z. —7, TR-BBB Lit#: LT, TR-BME iZ
BiT5 Calvasculin DREEIZ, K 45 (%,
SM22 DFREBEIL, ¥ 6 %% >7~. Annexin
Il I%, EC (Z¥HL, Calvasculin, SM22 |,
SMC (2% HH¥5. Liz23->T, TR-BME I3,
EC O~v—A—%# EC LRIBEREL,
SMC O~ —7—%ZRZ EC LVHZRBL T
WHATREMERE 26D, IRIZ, SMC ITRE,
L, 531k, #85IZB8 535 PDGF-BB DLk
4 —T&%% PDGFR-BD TR-BME |Z851F5%
3 &% TR-BBB & tb# L7-. TR-BME 35115
PDGFR-BDFRBLEIE, TR-BBB &L TH
6 5L o=, ZNHLDREMND, EPC 13, i
B EC LHBL T, SMC ICRBETI8IEF%
ZLRBL TV DI RIBENS.

ES #A@IZ 3k 3% VPC I3, VEGF (ZXV EC
(Z43{EL, PDGF-BB (ZkV, BEMIRRIZ 43T
%. TR-BME %53 LT\ 5 EGM-2 i, EC D
growth factor T&% VEGF # & A THEY,
TR-BME |, EGM-2 T4 322 T EPC ®
HHEZREFFT 5. £/~ TR-BME % VEGF 4
MBI 5-45L EC iIoo{bL, mB %Rk
T5. AMFEIZEVT TR-BME i3, FE EC
LHBL T PDGFR-BVELEHL THY,
PDGF-BB (=5t L TINE A RL, BEMIND~
ST DR EM A HS. KIZ TR-BME %

growth factor Z ML TWR WL HE K &
PDGF-BB Z /ML 7= B CTH&EL,
TR-BME @ SMC ~O LB E 2R A 7-.
PDGF-BB Z#{/ML TH & L7~ TR-BME
(PDGF-treated TR-BME)iZ, MEDOMRIZE
{ftL, growth factor ZHMURNCTEEE LT
TR-BME (non-treated TR-BME)i, EC 5%
W T H # L 7= TR-BME (EGM-2-treated
TR-BME)J 0 R\ FER ORI E{L L=
BEMIRLOS HUURERLL, IURERER D DL
L7z SMC T&®Y, &AL, BiEfEES Ok
53{b72 SMC Ths. X512, PDGF-BB i3, X
FE% SMC 2>H AR E SMC I E E s,
MR Do~ — I —DRBEE(LEHDE
EDPREIN TS, RICHE ~ 1T,
PDGF-treated TR-BME, non-treated TR-BME,
EGM-2-treated TR-BME {23\ T, EC D~—
J1—&L T Annexin II, IUfEE! SMC O~—%
—&LT SMA, SM22, &% SMC D<—3%
—&LT MGP DOREBLEZHEL (Fig. 1).
Annexin 11 /X, EGM-2-treated TR-BME &Lt
# L T, PDGF-treated TR-BME, non-treated
TR-BME TH/AL T -, SMA, SM22 i,
PDGF-treated TR-BME, EGM-2-treated
TR-BME & tE#2 LT, non-treated TR-BME T
AL TV /=, MGP i, non-treated TR-BME,
EGM-2-treated TR-BME & H & L T,
PDGF-treated TR-BME TH{INL TV /-,
AR SMC ~DEZ#7° PDGF-BB (2
XD2ZLEHONICT B, 4L,
PDGF-BB #L311%, PDGF # [\ V- FE 8 ik THE
#L7= TR-BME @ SMA #7327 &% western
blotting {£% VT non-treated TR-BME & L.
B L7-. PDGF-treated TR-BME i1, SMA &7}
W L7= 43, PDGF-BB #LE 1%, DMEM T
L7z TR-BME i, non-treated TR-BME &[G1§2
B SMA BREBL T\, Zhbnkk £iT,
TR-BME @ EPC LFHEIL7-@ i FRBIX
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EGM-2 [ZEHITHY, TR-BME i, growth
factor DIETIE T CULHER! SMC ~4r{EL,
PDGEF-BB OTF1E FCARE SMC ~FI##)
WCBEEHBLUI-ZEERL TS,

Sl kDb, EPC i, EC & SMC RF: 3]
ORIEBFRMETHY, IEFETMLICEBNT,
EC x4+ 5Lz SMC Zmfbl,
angiogenesis LI ARTIORAIC I EEEE

TR L T RTREMED B D.
A X
1
5.0 ——
£ 4.0
E 30
g 2.0
E1o
S o
Annexin II
B
prop L pd
Y FE!
:: 1.0 ;: 2
E 0.5 £
S o S

@)

Corrected intensity

MGP

Fig. 1 mRNA expression of markers for EC
(A), contractile SMC (B) and synthetic SMC
(C) in EGM-2-treated TR-BME cells (open
bars), non-treated TR-BME cells (hatched bars)
and PDGF-treated TR-BME cells (solid bars).
The significance of differences was evaluated
by means of the ¢-test and all data are shown as
mean +/- SEM. (n=3). *p <0.05; **p < 0.01.

[#53m
TR-BME {3, EPC D~—A—%&FEHL T
7-. ¥£7-, TR-BME ¥, ik# EC THD

TR-BBB L 8L T, SMC D= — A —% 2<%
BT\ 7. TR-BME I, VEGF 2 & {2 EGM-2
CHEE T AL TL EPC LU - E 2 HERF
L, growth factor DFETFTE T TULHER! SMC ~
43{tL, PDGF-BB DTE{E F CaE SMC ~
FE I H LT, TR-BME (3RO L EL7-#
Rk THY, 4% EBER N EPC DFFAIZAR
FricFI A RTRE TH .
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