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47) AL,
Fepd, Vg, MuEdd, E2YE, sheed, Avd, g, vy, S4 % HLTEL F Aol
% s mgehs, @9 YAE e B owy,

Fepalolar, 0.1 mg/mle] 7] Fepdls x3tshs, d UYAE &5 29 Y.

AE QAR R ofxm2HiS sk DMEM/F-12 vix]oll A wiFste, 3 WIAE &5 &8 4.

FGF-1(fibroblast growth factor-1), FGF-2(bFGF), FGF-3, FGF-4, FGF-5, FGF-6, EGF(epidermal growth
factor), KGF(keratinocyte growth factor), HGF(hepatocyte growth factor), TGF-a (transforming growth
factor-a), TGF-BTGF-B BRI XEolol®l  1(angipoietin 1), <X Xoloddl 2, dgEZFEo|IH
(erythropoietin), 7wZZ#, IGF-1, 22HQEZ%, ZHo|oERY e drd0l 2 VEGF-A(vascular

endothelial growth factor-A) & A% slyE L s, d3 WIAAE &4 2 Wi,
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g3 AlA(Vasculogenesis)S 713 39 WA EZ AES 71d (Extracellular Matrix, ECOM)S #sis}a,
o, ¥ ¥ &3l AZe EAERS Fdste BAES ouisi. oo, oyd I} AP HA T,
Hjol whA - FF A, LT, YT 5 oE 7R AEH 2 gEd @A) AT 5 Q.

g AL 53] A A 24 A A L . dE 5o AdielA %ﬂ 224 el Aol
A& A, AAE, AG B o] dojdel whel, 24 EE 719 Ve oS FEE 5 Atk yoprt, def
ol dgetA] Xl wel, g A dE, suAdss, AT 2 g 22 él A A =
g ooprld o gtk ofol we, du Al AFow A 2H EFE FaATAL, ol fiEs g
AgE Azehy] fg, d = A5y el e H 0

wrge] wjgol He vled  wHel Wi olsiE Buk olstAl sk ffa AdEAT. 2ol wido] H=
710l 71| At Ee] dd7esR EAFTA JIAsE ASR oldE o= o drt.

gige] g
S dst = HA

o= RE |3k 217t wjo} £7] M¥E (hESC, human embryonic stem cell) 9} AAEZKFE w5 27 #
= W% =£7] A¥E (hiPSC, human induced pluripotent stem cell):, 3 Ao glo] 83 IS 3=
W3] A3 (endothelial cell) 2 238 4 9lof, 3 A Agol o]&=d + 3l ole w}, &AE 3t
< AAEtA, dolrt el S FESIe AR dFgoR, QI vy &7 AExERE 23kE U9 AEE
o]- &% ¥ AA A mrgo] AAEHATE.

i, & el daee A, S ve 27 AlEEYY E3kE Wy Axe]

g 4
S5 9 ole] A W) BEES

oo, B el MHALS, A% FE Ws 7] AEzE BaE 99w AEE (cell line) 2HE W
5o Y AEE B SEZ PAY 5 e Pl diste] ATsiglt,

oA, @ oage) wWAEe REE AL 4o mek 21 BA4e] Al tehbs A wasky
B, 714 BEgow o) dehbs 54 B2 Azl uet AEE BT 49, FA4e 99 YuALE ¥
e FER 2e¥ F At

woage) IAEE oleld e AASE ABHA govl, AFHA ge E oE FAEE okl A4
238 FedRelA B3 olslg & 9 Aol

79 HE e

2 ool A HAAldef mEW, A7F vhs EVIHNEREE EstE WIAE Ao MEFE E3 X 2EH
F53e @A, 58 AEFE Y E ol&3te] ot oA, A" AEFE 71E Aol sidsie dA R
Hi kel Mzl A 20A1%F o]ste] AIRE Bt 71 A 731% 5474 (homogenous) ©] W AZET F&3= TA
E ¥3stel, @3 WIAHXE &5 22 o] ATdn

2 GAA A AEHE g0 " RIZE whs E7IAIE "= vEs AEHE fAEIEA FedE AU AT 5 9
E SAsg 92 A9 BRE AEX=E 233 & Jdv BIeEs U AXE gvEiy, HHOF =7 A=
(embtyonic stem cell), % %Hs Z=7]AXE(induced pluripotent stem cell, iPSC) & AAE Hx& =714

Z(somatic cell nuclear transfer cell, SONT) & Holx &2 £33+ = v},

2 gGAAo A AHEE = £, " WIAMXE "& 3y P YHS gdu 9}% =
g 4= A}, oo, WA EZ= "d& WA E(Vascular Endothelial Cell
ATt
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5ol ol g5l AL ErE, dn A4 Aol g dFds dud & dv. wg pAgew, W
se WIAE wE B ABY e ALFE PG, Begel ERE WNAXE H84 210 oy
T A%, WAAES] BEES ARE T £ Ak, ol AW AR YoiA ol H WAAEE 29 7]
2 EQH A FAol Jeld & gl wel, FEsb de USR] ol$& AR mIe] Aakz olojd & 9l
o.

oo, #% ¥ YIALE BRAL old AL ¥e FEOE FASE AL, WAL AA) FE5ES ¥
ol R opiet, o] F ol ¥ AL AARY EBRE FAAJE ARE A At

& AN A8 8o 1 ML Filter) = AE ALY YRR, A BELRE Y 219 £ A
g Rl APy AP 22U v 5 Aok, AF Fol. WL ASPORA, AR £RE BE
gl #EROlt AL A Clump)ol A5 U@ =719 AETel AEso} 2wk ok A+ A,
°] 540 Men, el @9 dRARE U] A@ Aee BT AL 20 94 40 un

32

S T UdE ARe=
IZE52 F71A1< 7149 2]
ATk, old, A WS ] g=® ES ZHe HestE Aol osto] AEee] g &, FF
(Adhesion), #3(Differentiation), &Ak(proliferation), @ o]F(Migration) & *4d 3 dE
o], Alxe 747 FR7eol wat W A= oe 72 dildE o vk, o3
o FRutt b2 yvepdel wet, dExoR 7|He] #estE d9ie] 52
A, Al 23 2SS A% side]l WAHUA, MEe TRl wet YeERhe
olgte] 7|A el F-2 Hstgo] AAE £ 9o, o|E Qlate tE A7l 7]Ad
el ¢ Ak oldl, @3 ugAMEE g 4 AFE H 2000741 Feka 71"
A g k. dolrl, 20A1S 23ste] widke] xad A, 3 UgAETt ofd tE SA4S
FztElo] MEFE] Al S=7F ol 4 Qluh. ESH, 4AIZF miRko 2 wiofe] FeEl A9, d A
Zu 2] ot 3 IANEE F531A £ 5 rt.
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B2 Agge] oste] Azke] wE A9 wjege] oFold = Itk uelrh, ¥ w
e, 2o, wud, Nuzdd, ezdd, fedd, Ad, e, s

% e TRT 5 Ao, Lng/ml ols, EASAE 0.1 ng/nl e 2epAS
A8 ol "y Wi AT Hudom A" & o= Bhow Auglel A

e Iy £ oo X
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W] £ o2 5o mEw, ded wjdsts Gl A= AE AZAERIA 2 ofxzmauiks Edehe
DMEM/F-12 8 =] ol A 041}% WM E AEe] AEF7E g ¢ vk, oW, 474AA(Growth factor)s A3
g, Ax A 9 F3E HJ1E & e BELES 9ve, FGF-1(fibroblast growth factor-1), FGF-

2(bFGF), FGF-3, FGF-4, FGF-5, FGF-6, EGF(epidermal growth factor), KGF(keratinocyte growth factor),

HGF (hepatocyte growth factor), TGF-a (transforming growth factor—a), TGF-BTGF-B BaAX L Folo#
1(angipoietin 1), X ¥olo&H 2, YEZXEo|H(erythropoietin), wEZ2Z#H, IGF-1, LX2HEH, &
Yol o ERN, O“E]B] Aw=elH01 ¥ VEGF-A(vascular endothelial growth factor-A) & Zojx = £3F

& 5 glort, ojd A@HE AL opn.

tolz}, ofAzEMAM(Ascorbic acid)E AFEPHEAAE procollagen Aol Tolslm | type 1 Zetdl Ake =
7 el #AEE BEA A (Cofactor) S Y& = ). ofAIEZWALL in vitroolA WIHAME, XWAE, ZZFA|
X P AzMxe e oYt Sy fEe Ax SAE AT 2 224 Ay, yolrk, Al uig uix

of 54 Fwo] ojrmEwas WG A5, AZ A FAAZ Agael AX FHol F753, DAY

S, DMEM/F-12+% 713 vl xelt}.  ojuf E @ox AEE= o " 7] wjA] "= MEZ7} Aolrr] 93]
ek @, oAt 2 5 Fo] XY Qv EFEEA, @, dY EE 2 4% AAJIAE ALY =3
ES gugity. 2 o] 7R ujA e QIAH R st Alxste] AMgSIAY APH R Alxd wAE
ALgE 5 Qi) dE B9, Agd¥oz A|ZxE wx= DMEM(Dulbecco's Modified Eagle's Medium),

MEM(Minimal Essential Medium), BME(Basal Medium Eagle), RPMI 1640, F-10, F-12, a-MEM( a-Minimal
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fre WA wAEY S AT AER E3F fFEE ¢ Jdvk. olu, & WA= AR 2 GSK3B
Aol AlQl CHIRR99021E 3Fab= DMEM/F-12 wiAd <= Qlvk.  olwf, A%AA= FGF-1(fibroblast growth
factor-1), FGF-2(bFGF), FGF-3, FGF-4, FGF-5, FGF-6, EGF(epidermal growth factor), KGF(keratinocyte
growth factor), HGF(hepatocyte growth factor), TGF-a (transforming growth factor-a), TGF-BTGF-B B <l
R Q. ¥oloA 1(angipoietin 1), AR FoloA 2, o|g]ERXolo|H(erythropoietin), w=Z#, IGF-1, &
2HQZY, ZHo]eERH, MEM, =0l 2 VEGF-A(vascular endothelial growth factor-A) & %o
T 3E 2 g oy, oo AgEe= AL ofYri.  yolrl, CHIRRI9021:= GSK(Glycogen synthase
kinase)®] A4S AASt= Edoltt. Hoh FAAHSE, GSK7F AR wet AE FAd #olste Asddg
AA 2] B-catenine] GSKell oJa] &= A kol AE FAol Holsts FxA WA FrhE o], AEo] AE
2 F2o] e 4 k.

I o3, S AT AEE 3 uiFelA 11 WA 1497F v 3t wj A 7F wAEE, I AE AE ] Al
Ere Z3bd 4 vk olwl, Z3 wiA= AR R =4 AE de gFER] DLL4S Eekeks DMEM/F-12
Al = gtk olwl, DLL4(Delta-like ligand 4)= AFEH FA Aol ] AzdDd=d=r, WaA£9]
el wa el Sk Awd & o,

>~ 12
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)

I gg, B Ege A A mE d3 YWIAE &5 B2 UHE o835ty EslE WIAXE AlE AX
FolX 273 (Homogenous) o] W AE7 #eld & vk, BT FAXOR & 28 Fxsy, & ¥ o
AAldo] me 3 WIAME &5 28 HRe At AT, 3 UgAE &7 2 3RS ek
& YWIAHNEE Al s wHoe R, 1z ks FUIAEERE Estd UIAE AT MEFE E3) )
AZFE 53 ©dA(S110), 58 HNEFE FHE o8&t ozstes @AI(S120), o¥d AEFE 714
Foll wleFslE wAI(S130) H wiYdE MEFE 71" Ao F2E A WAAEE FEeste WA(S140)E

A, QA ®RYe EVIMEERY 23" UIAE AlSe AEFE O
A (S110) oM =, &3 ax 255 #3} 3z
o] o]gd 4 g}, HU} FAHOR, & 325 FFdW, 9ld B 5k
st AE 2 AMED EE AX F 7S EEcste WHoRA, Eil 34 EEEA ZEHA
(Collagenase), tlx#lo]=(Dispase), ZZH o}l (Protease) B EHA (Trypsin) T°] o]&= +
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