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f-catenin signaling to induce arterial gene expression.

Figure 5. Endothelial cell (EC) differentiation and vascular diversification in vascular development. Vascular formation in embryo-
genesis is considered to have 2 main mechanisms: (1) a basal mechanism for common EC differentiation, whereby vascular endo-
thelial growth factor (VEGF) signaling plays a central role, and (2) a vascular diversification mechanism working on the basis of
common EC differentiation. Vascular diversification, such as artery and vein formation, can be achieved only by activating spe-
cific machinery in the presence of the basal EC machinery. cAMP/protein kinase A (PKA) signaling contributes to common EC
differentiation through upregulation of VEGF-A receptors, Flk1 and neuropilini. On the other hand, cAMP can activate phospha-
tidylinositol-3 kinase (PI3K), which leads to an arterial fate for vascular progenitors through the dual activation of Notch and

VEGF-A

mon role in ECs and a specific role in arterial ECs. A recent
study showing that EC-specific f-catenin transgenic mice
had enhanced Notch signaling and induced artery formation,
also indicated that jp-catenin signaling plays an important
role in arterial EC specification.54

Mechanisms of Vein Formation

Venous ECs are known to express EphB4,325% NRP2,%
COUP-TFIL,* and the Apj receptor®” (Figure 3). The vein was
considered to be the default character in vascular develop-
ment. However, You et al reported that the chicken ovalbumin
upstream promoter-transcription factor I (COUP-TFII) acts
as an inducer of venous EC specification.5¢ COUP-TFII estab-
lishes venous identity by suppressing arterial fate through
downregulating Notch signaling. Other mechanisms involved
in venous specification are still largely unknown.

Environmental Factors and Plasticity of Arterial-Venous
Specification

Although the molecular pathways for arterial—venous speci-
fication is now becoming clear, we cannot ignore the involve-
ment of physical factors such as flow shear stress. Chick
embryo studies have shown that hemodynamic forces can
alter EC identity after the onset of circulation. Ligation of
specific arteries in the avian embryo can result in a reversible
switch from arterial-specific markers, such as ephrinB2 and

NRPI, to venous markers such as EphB4.5 Furthermore,
vascular progenitors or early ECs determined the arterial-
venous specification by environmental conditions in a quail
chick model. That is, the dorsal aorta, carotid artery and the
cardinal and jugular veins were isolated with the vessel wall
from quail embryos and grafted into the coelom of chick hosts.
Early ECs, arterial ECs and venous ECs, can populate both
artery and vein in host embryos and assume the appropriate
molecular identity in their new locales,* indicating that even
after the acquisition of arterial or venous identity the endo-
thelium during vascular development remains plastic for
arterial—venous differentiation. We also revealed that ECs
derived from ES cells and at the early differentiation stage
possess plasticity for arterial—venous specification.’® Activa-
tion of Notch and j3-catenin signaling in venous ECs derived
from ES cells induced ephrinB2-positive arterial ECs. When
activation of Notch and 3-catenin signaling ceased in arterial
ECs, ephrinB2 expression was attenuated and disappeared.
Early arterial or venous ECs thus possess plasticity between
the arterial and venous identities by the on/off of Notch and
[B-catenin signaling.!? This evidence suggests that ECs in the
early developmental stage are still plastic, and acquire their
diverse identities from physical and environmental factors,
as well as genetic factors, which leads to the formation of an
elaborate and complex vascular network in the body.
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Conclusion

Blood vessels are involved in the formation of most organs
during ontogenesis, and they maintain homeostasis in the
body. They have an abundance of diversification and play
a specific role in respective organs. Our 2 recent studies of
cAMP signaling in EC differentiation and other previous
works present the concept that vascular formation in embryo-
genesis has 2 main mechanisms: (1) basal EC differentiation,
and (2) vascular diversification in the context of ECs. cAMP
signaling has the pivotal abilities of enhancing common EC
differentiation through upregulation of Flk1 and NRP1, and
determining the fate of arterial EC through dual activation of
Notch and S-catenin signaling (Figure 5). These findings,
however, only partially explain the vascular developmental
processes in the body. How is vascular branching determined
in vascular development? How are specific blood vessels
formed, such as the blood-brain barrier and the blood—
placenta barrier? A more detailed investigation into the local
environment of ECs, such as interaction between SMCs,
pericytes, bloods, and nerves, may lead to a more profound
understanding of vascular diversity. Elucidation of all the
cellular and molecular machinery of vascular formation will
lead to a better understanding of various pathophysiologies,
as well as ontogenesis/regeneration, and provide novel strat-
egies for new drugs and future medical therapies.
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FTLERFEREE LOKIERETICEDI I LA
MRS IB R DEBICIIAT K TH 5 (Selection 4BR).
©)ipke2 R0l S

@, @FBCHESI-MIaZ e MIBET A
12, W LARIIAEE LD LD hHEEY S - TBHE
T, BRPOoRETHAP ML TV ILE
b, B, ESHIRLY OFE SRR
RS LT, HEMICHIA RS % TR LTS
EAT AT, MiETEbh-DH LAY L
THEEHRIFFEFICBENL W) LT rH A
L o0obhb, HrHr—EMLOMEEERL LT
BHTAILE DB LEZ LN, BE, EIZ2200
HE, ORRTFERRETHBE IS — b
VESHAR 2 B 7 DEHIE > — S ORBBHE COBICEE D
F17 %)%, BLUOQLHHREOZEEECL )R
5N 2 O0f5 M BB (cardiosphere) ' O BHEAH A &
NTwid, WTFROFETHEFLHMFEIREL
TwaLtBbhs, BEMEESTSZLAAVIT

Lo Vol.43 No.1(2011)

By RET S e ifeshs. BEEELET
v ZESHIL 2 & FHE L 7z LI & v 720
Wy — PORREET-oTEY, LHEEET VD
B X DB S 2 O BEEOWENRD L5 Tl
WiERAZBTWA, FEFIVE L MPSHIB~IERL
TV ZEDRETND,

2. BEBENTT IV
BHEESPOMBEERML, BERRLPSHIE
EBAUTES LW IPSHIRIC L2 vwiFtEE, #
ESRIE % [ L 7-AMARAE L W) T 2T RL, &
CH LR THREOMHASCEIZEAD AT TH
5220 (Selection 2, 35:H).
DS RERERR
BEHBFOMBEH»SPSHREHLL, €295
Y iR S LFE L. OE TV Z ET
XpZ b3, REMHICEFLYFRLRMETS.
LA LEBIE, EFVHIIREBLT 57012858
DiPSHIRLZ ML - IR T HLENHLHIE, TDOX
AL THELEF VMRS BIZTFRERLHEL
FEEL 74ROV RTHE) DIETHATHSH T &,
7 ERIBOES S E .
QRIFEICH
iPSHIBL DB AT R E L, OFHEA OBRE
&, OQEAREMRBADIEHD 2 0L ON5.
OEREFVHBEZEAWT, RMRORE»UE
T A RERCERBIFRNCER T ER L L
DRV L b, EFELIRE, EXELD
ESHIRL LA LR % B TRIBIIHIERY A 7 1
AR v ADSHPIRER RS AERAIC/EH L
AR RIBRAIRE B & O oL E R %
FETHIERRHLAZ(R2)?. &9 Lz
TIBFAGLETNVERVWSZ EIZLY, O
LR R 72 & OF - e R EE YR OB
FLWEEL 2 H. EB, EEHGII, HL0LE
MIGATI)—DAZ ) == T T, O
SACIRENEH % B LA R0 F D5 5 TE
RETHWE R E, WA O{LEWOREIZHK
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A Control CSA C

Control

SSC

B Control

FLK1

CXCR4

B2 H4270XKUA(CSA)ICK B OERTERIERH L OO HllRMEFBENR
Flicl B4 % OPOMING | CREZET 2 B8 CSA 23T 5 &, (OIS X 0L HRTBEM AL As3 L < B
ms 5.
A, B:FACSHEH. A; LEERIGFP(aMHC Y B E— % — /GFP) %H. #FHil S h-MIiEnf60%%
aMHC/GFPB D LB % 5. B 5 LAFRIBEMIML. Flicl Bt /CXCR4AREME O L 7 BEMIAS 22 1
(3T 2) DS 20 B $ 5.
C: fafEgets. CD31(F ; PIEZMINL) /cTnT (i ; LAFAIR) 2 Eeta. CSAIT & 1) PIRLAHAL O B A3

s, MBI OHMIaE L <Y 5.
(k22 X ) &5 )

HLTWD (RER). ThoDOHmHhoERICE _
SCLBRERET S borsorn, HL O BDYE
WOEFERORE ORI DD LW, PSHIFE A T ENTH S, YT AT 44, b
QZEN2ABTHIENLETH S PESHiAE T 3FEMEDL, Wiz, ot BHEZECBITAS
L AT, iPSHIREIEES < Ofilabk e Bz LR ¥ &F 2 iPSHAIC RIS ARFgES, [k L7-fifaz
T iPSHRE NV 27 2B LRV, 22Dl oM €FY ¥ 79 5] &9 iPSHIEE LD
Ja%HEL T, LD MEF IV SR ILVD HMZIGH LT LWIIRSREICEADDD 5.
IIBDOEBETLILICLD, EHORE Bl 21F, #IZ S n7-iPSHIREOBRIC & D HFREDOTE
HREBICICHTREEEZ 5D, S 51T, B PEZEZ Y, SMLFEETo TH AT IR
EFREITHRZMITLRRZHELNITAZ REIZE L 59 &7 5[ HbikditE 0 iPSHIfZI,
Lk, BIfERZEZ $RER 2 HAiFE L BHEBRICHEIEZERT AEENBVZ EAHRES
BEELBTL[7—F—A— FEFRICEMRLE =2, F7-iPSHIlE, M icfEbhb oMl
AUEEMED H 5. DWEZHHBREFRFLTEY, MEFES LW

iPSHEfR & AW DBBE 7
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WCHET ML LT WEAYH S L9 TH
5. Bz, mERHIRE D & 8 S 7 IPSHIAE I I Ek
MBS LR T WS PP, Zhid, b
LOMBOME (BFHIBIEY 22T 4 v 7 lE
) APSHIfEIC R o THEEIWI) TUu T I8 E3N05D
TR T, HAREERSATHL(ZEY 2 %
F4 9T AEY)DTEEVDPENS T EERET
5. LMY 5 FE L -iPSHIREIE, &0 & O
R ET A0 d L, & 5I0H:E, iPSHIl
BYoERZBALT, 3 EORERT % MM
JlEAT A &I LY, MR % AR
Ba INABRL) (SRR T X A e G S, &
DRERIE, HHREDOEERFOMAE DY ZHY)
R, PSHBICRS S X FLMEED
M2 FHETEL L )ICRAUREELRRT L. X4
R, MAESEMIRE > O EEOHMIEAFE TS, tw
A& LA ENEA, B MMM
BED 3 HOEERT (Gatad, Mef2C, Tbxb) % #
AT B EZE D LHAEATHE LGS LS
PICENT(CMAR) . 5%, ThoomEr~N—
AVZAAR O E R T B imd (direct conversion) 2B L
THMEFBBIED L EZONS.

Z DX IZiPSHIBERFZEIE, 2T ST RHMICERE
BIEAY B AT WA, PSHIIEATE,
Tk BRI EZFTRL, FELLEDPSETHE
FRBERLLEEFSERCERT AL ICREPDL
nizwv, EB, 5v FOiPSHIfRZ v T 24ERN
TI vy POKEBEIESE D, LwviolzE iy, &I
HExND, FIEORAY— FIZEBEBLITHA.
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Mechanisms of Vascular Development : Endothelial Cell Differentiation and Arterial-Venous Specification

HIKERTE, T iE

Kohei Yamamizu, Jun K Yamashita

eI, HRHEIRS T o B ARZHIR S BERA DML - IBIEER T, BORBLICRIGICRDKSENS. TOZHRED, Bl -
BIR - UV CEODERI TS, BoTRECOVTESOREZRCY. BEDWHRTE, NERHOBREIL
DRI EA N =X LEZD LD IIDMEDOSHEX N X LDEFET DT EHPESHELTER. FET
(&, MEHEMED SOREHEIEIMEDS) THE CBIIR - BIROESREREBICOVTHKT .

ES#iEE, iPSHIEE, MEPIRHME, BhiR, &k

[FUHIC

A REBRBICE VTR B (BRSNS BED 1220
HTHY, EREOBE - HHFCRESELTWS. IER,
P % — &\ ) PIRE A & Z A Sl I B e )Y 3
4 b (AR & 2 W IEFHE ML & v o 22BEIIR 2 &
Wl ENE, S50, ZOAMIN KRR LT 4 QML
FAEL, HECHEB LAV ZASLES Y b7 —7 ORES
FUMAERRICES 5 EEZ SN, MHMEREIEY
T, MR & O MEMBOSL - WhkE#EE, Zotk
R D STOEIIR - BHIR - U v NE ORRRAE RS B &
SRACEEREASER L, EEr ORI MER L AOM4 T
RHKST.

1564 AR 123\ C, VEGF (vascular endothelial growth
factor) 23 L®, % ORFFRETREY 7 AOKE 2
DELTHLE o TER —7, 551, ES (embryonic
stem) i, iPS (induced pluripotent stem) I % i v 7z %
REY AT LEHBEL, MEOMUFERBEOMRN 2170 TX
Jo. B, AV FRAvEY Y r—b LTEBERICEWTE
E /7% #) % £72% cAMP (cyclic adenosine monophosphate)
Y7 F L IMEREAIRROSME, 7 L TBIIRORERME ORI
EhOTEELRBLRTIEEZELMILTRED?,
AR TIE, MERE - SEORE, € L TSRO
BREYT, BIOMRZE LB L.
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M54 1, H VR BE AT A A~ © 1 Bk M 3F IR (hemangio-
blast : AT ¥ YT T A b) F 2 MEFMN (angioblast ;
TYYATTAN) LN SRR AT B L)
BELLHBTLLEZONT VS, Z ORERMIZIZE VI
&1, BlamEE2 BT 5. = 0BiE)tvasculogenesis (I
K EER TS, IRBCBVTE, A Y YF 77
2 b5 (blood island) Z TR L 728, DR OMNLIL PR
MR AE L, B ER o R kA (< e T B L HERE S
nTwa (F1A). BFCBWT, 7y I+ 772 MadihE
S S5 OMBEMGICEAY, BFEARDIRERER
Ri, o7 v Y4752 FOIUE, 41t - B85 % 4 TR
ENBL#EL LN TS (vasculogenesis). €0, BEAFIE
VA R RS LB BT AR TR0 BURS L T s R B RET AR 2 AT
(angiogenesis), FEEYE % # o 7oK/ 2> 5 % % vascular
tree DIRE (VT ¥ ), BEEOBE, BRI X 5 ME
R JE B BT B E O (BB (2 & ) #idE mE A95
Bshs 2™ (H1B).

B3k, BIIR - BRAR O X BI040 & K O Bk E I3
HickoTHFMBINB L #F2 5N TE72H, ephrinB2#1E
FRIER 7 ADWHIC L Y, FIAMEFEHRORR TS TIC

FE1 BUSKHHER

MEUT-#BRRE 4 D H USRBRORE - BECERL S 21

MTH 2, BCHEMERERSNTVWEVGO. BTHEMEE
BT H0ERMIREITS
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AL . mERE B P e A

M s PER ® D HEX
o 40 ¥%- AIERAARa :

i ik o VEGFR2* ¥ N s
VA NTIATIACe T reuaTsa |
e et (o)

. K

L e wene RS IRATBEARAE ( 7)
: = (blood island) Ll . B i %
Tatc RETR EphB4‘\ /ephrinBZ* ¢
AL EE
VE-# FA1 2+
- CD31+* e
mEHAE | / \ A
BAHE ] A
I ”’tj: BAR
ROARAEAS i S L 7
CEERER
R ) U NG
A CEIDSHERR | e ﬁg;;z ;& FUrY TRk
HX1 mMBEOREBE BRFk
A: MBHSOMR - MEDHL. BFEFEECENTI, IR e/ s
FOMBAIN S D MBLIWEND I SRS —EHMT 5. MB am VAs or Y
ORFIOMEIZMINC, HUOMIRISARHMIICH LT ZEERS o _>¢’9 YN ephrinB2*
NTWL3. Gilbert SF: “Developmental Biology (6th)", SINAUER v _ L ok NRP1+ %
Associates (2000): p.482 & D &E. B2 g \ Notch *
B: HERITEL SVEGFRMEAB(NTY YT 7R - m R { /;, e
BB OHROE, WK nEanCcssRnEy (ETRMEE L e
DR (vasculogenesis) IMET D, BFMED 5O MEH & . — R f’ ['DJ/Q‘F
(angiogenesis) PYET . Z(ik, BEHARAIC & B BT SO (1 & VEarRa- \ /
AR UEFU>Y) EHBIROMEEETEIRD 50U/ #HETF =+
ZFHRECTS. Wang HU, et al: Cell (1998) 93: 741-753 K DEIZE. LYVE1+*
MEFHEDREENTWEZEPIFLPEDLDRY . B iisnsonmmnoissssosissismsissmiesvisisem st
MY BRFOMEBIC B T, FREICEIRS X OBIRICER @ MEREMEED S ik

1)%H % 7" § NRP1 (neuropilin 1) & NRP2H#SEh &%
HAMIESEICREB L TH Y, BRIk OEMIEIZIMTHE L
550 BEVEBCRETIHICHREESNTWAAREEDL RS
ntwz?. Lal, BERNELE &L Z0BOBERML
M X BRI D R ) ERREHERL T
HrEZONL. BERICNATD ) 1D2OEELZRERT
HB) VR, ITATIRIBELINSH IS L) ERRD S H
FLTHERENSEZZONTWAT, FIZEROTTO
MR T A E N, ThEhoME T 5 %
OMEAEAORT, &5 RERELER LEMELT
W(hnEEZLND.
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1. VEGF I F )V OMEREICHIT D1RE!

MEREZEHHT 25 TFOREL BH & LB, E4
e BE Y IC # B L /2. VEGF (vascular endothelial growth
factor), NRP, 7 ¥ ¥ % H T F ~ (angiopoietin), TGF-
(transforming growth factor- # ), PDGF (platelet-derived
growth factor), FGF (fibroblast growth factor), ephrin,
Notch#% EFRWZENTHEY, #TH VEGF 23 FEMM A
5L 2% E % #7237, VEGREZAEAE (VEGFR2) 134l
WPRECREANA LI, SMEIctEs CIERTEMR, &L T
PIEEAIRBICBRE LT 5. VEGFR2/ v 7 77 by A1
MEBDOHBEAEIT LY, M3k - PIEMIEA I R LB
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BHARIEEE
KOEESHBE oy E-H KA1 > ®

&iPSififa e +
SSEA1 @®

\ g

G} VEGFR2*

VEGFR2*
E-H KA >-

&9(1@3»
VEGFR2-

HE2 ES/iPSHifahsn

D DIERERAIRDDE
HiERAmRT . ES/iPS #ifaEa3k VEGFR2 B4l
@ e & ZTHSTNTOMBEMAAR

VE-# KAy - (PIRHERS, E2fa, mikddia) H's)
{9 2T ENTEZMERMEMIIT

/ \ VEGF (+PKA) l PDGF-BB l 0P9 % %. VEGF % VEGFR2 [ 1t #1
5 DHRAAMEIC UETH 5.
M EFAERD 7Rz #kE EE{mET OERAERE VEGFR2[ tE#ifah 59 1b L e
VEGFR2-<—— g VEGFR2* - VEGFR2- VEGFR2- BRI, —RAYIC IR
CD45* B VE-p EAy L+ FIEET goSMAY —@— aMHC* TREADB B, TO%, WA
Teri19+ PECAM1+ PDGF-BR* === ANP* BRI B (T > TIIRAALEES
R Desmin* GATA4Y  xbns. MEMREARTDEE
e BICBHEL, B - B - U<
ERIRMIEE U & L THRAER

BAHRICHET B EEZ BN,

AM/cAMP

X

Notch
B-Hh7=2

Y Ng

B B

Lizh. Fl, VEGF-AX, S/ v 7T I TADH
BOFATH) v 7Ty bYALMEROSHRREICL
VIBEFKIEL AL, SHIC, EHED2~3fLWIBRED
VEGF-ABEREH <7 ABWTHMERBEAEIC LD
ERFEE %D L0, REMIZBT 5 VEGF-AREDH
W72 8T Y ANMERRICEDOTEETHSL I L EZRLT
w5 8)~10) .

VEGF-ADfDZEMAEL LTNRPLAFHEI N TV 5.
NRP1id+t< 7+ ) ¥ (semaphorin) D&KL LTHil %,
MBEOMERLRICES T 5. NRPLIZVEGFR2E & 312
VEGF-A QY74 4 7 Tdh b VEGF-Aes LRERIIZ S 37
A1k VEGFR2-VEGF-A,-NRP1 2% L, VEGFR2 ¥
FFVERBRTHIEIMONTWSY. NRPL/ v 27
Moo A, MEB X CMROBEREICL Y RETFTL 2D
Z &5, VEGF-A s & NRP1OAH B A% I8 BRI &
BB R R T EARIEE S,

VEGF-A Otz F SR I E TP EmE 2 L1 & ) FE
ShB. BT, MO EBREREC BT 5 HIF (hypoxia
responsive factor) DA % 41 L 72 VEGF-A OFBUTHEA I E
FHRICEETHAZ LiL, HIFBLUBERFICNT S/ v 7
TN RRESLERYSESHTHBY . LaLess

#iaT% Vol.29 No.11 2010

AM : adrenomedullin, ANP ;
atrial natriuretic peptide, CSA;
LB cyclosporin A, PECAMT :
platelet endothelial cell adhesion
molecule-1, a-SMA | a -smooth
muscle actin, SSEA1 | stage-
specific embryonic antigen 1.

&, VEGF-A %%k Té % VEGFR2 B X 'NRP1 D#{=F
SEB OB A R HAE . EE S IEcAMP/PKA
(protein kinase A) 3 2+ VA VEGFR2 B & 'NRP1 D i#tfz
FRBEHEICES L TWA I EFESMII LAY, 35 00%
# L 72 ESAPSHILIE 5b% %, VEGFR2 Bt B4 iEZE
DLEERE L # 2 b bl % FEORTERML & L CHIR - #
IR - U 2B XN & o 2tk e G IIE RO~
DI EHTEETH S (K2). ESHINL R Al SRR
CBWTCAMPPKAY 7V F Vv EBET AT LICL D,
VEGF %28k T#% % VEGFR2 8 X U'NRP1 DFHEHATE IR
#35—7%, VEGFORBRICWEFEB IR o7z 85T
CAMP/PKA ¥ ¥ F v 0 i ¥ 1L 12, VEGFR2-VEGF-A ;-
NRP1 % ¥ /327 TEEHER R IRE L, VEGF-A 203 51
ERTERANNG O BT A0 ML o 2 2 & 25 2P (|
3). BOROME T, MEMBMEICBVTVEGFR2E L U
NRPLDTWEAFBRFBEHL TVE I ENRESNTEI L
&, VEGF 3 & U' VEGF 2 & 4o Bl A i & e stz
EbOTEEIH L ELLNDEY,

2. MEFEBERF & MEFHEMRETFO/NZ 2
VEGF1&%% (VEGFRD) REEFIRAT I ¥ v 7 D%
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Jr kA=

AN A

PRATE A

BWE3 cAMP/PKAZ 7 )LDIMENEZHZZ LD
{EERE
A . ESHEREBRMEFSFMIRE BV TRERZRL, 15— 1
FILAIC TS AMEEY 3. EHEEREPKAZBRIRIRI BT LICLD
MEFMHE L HETTD.
B : FACS (fluorescence activated cell sorting) IC &2 &P RZ4A
< —A—CD31Z AV z#E#. ESHEERMEFRMIEICSNT
CAMP/PKAY I+ )L EEM(ET BT EICKD, VEGF-AgslCHT D
MEFISRAMADRIZEN 10 S LTET DI &R, SSC | side
scatter .
C : MERISFHIBIC BT CAMP/PKA Y JF )V EEMIET DT EICK
b, VEGFR2$B K U'NRP1DHIRENEE L, VEGFR2-VEGF-Ayes-
NRP1# v\ UBEEKDEREN, NEREMRIMEIMBET S,
Yamamizu K, et al: Blood (2009) 114: 3707-3716 & DEIZ.

NFIC L o THEREZAMKE HWBZ%54E SVEGFRL) %

I— F$%. sVEGFR1 3 VEGF-A I[Z# < & L, VEGF-A
®VEGFR1 $ & ' VEGFR2 DS % FE LM Hi 4 %2 1
#¥3. F72, VEGFRL. v 7 7% b= AZMEHEASE
FNCRZ DL ZLICEVIRETIRE 25 2 b b, TRAEMNICE
W VEGFRIEIMAEH A (6 LTI IC/ER LTWwa 2
ENEZONDY . Z 0¥ IZ VEGFRIO Y 7> Fig
BEMLOADERIZL > TROONEZ &6, VEGF-A%
VEGFRI»H 5 252 212X ) VEGFR2OZ B % HE L
TWAHZEAREENS.

FTAE, MEEAECHSTARTFRALERECBVTLE
ERFEERZLTEY, 205 AFMEHTEH LT
HEC/ERA LIMBEDOETEZREL T2 2 ek ashT
WB I HEEGIIHA RRIEENCBE ST 54 Ed A KA
MERFE - FLECBATHHWIEALTWAZ EE R
L (BEES, H#BFR). kAYEA F7 T2 b2my
5 Z XI2L D) VEGF ¥ 7 v & #Pfl i di 0 L, I P s
MR LA BRI L7, & 51, kAt A FERE, v 7 T
T he T ABWTHAMEOHENTELTWE I LR
B L7z S0k ) MR AIRER T & MR T 0N
G Y ADBERREIC XY, SRITEMICIE DB B IE
MWZHICRY)ROETIENTELHDEEZILNS,

1078

VEGF-A1gs
i J>hO=Jb  05ng/mL _  5ng/mL  _ 50ng/mL
Hog = L T
§ 8 31 -
8 & i 5
g | iaid 16% . 8
sl i ¥
g1 "1'%1 1 0 T'(g it
=] 4 i
& &
& 21
SH R
1 0 1040° 0 0 ‘I°| 0 10¢

cAMP/PKA> 71V

 Eane @l@ PRABIALHRE )
VEGF-A,q % 4 NRP1 wob sl St

s | Ly
MR L. | ”"I

BiSK AR i i " i

B

AEziBE oL ARz imfR AL 111
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