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ft©li^£pr^bL/c0 J V7JIS7>XIMB 

o ^Xa^T^^PtiLfc©^, 0. 5 ~ 

1 C JftHttifilc&iiUT 

^^^©Slfl^tT^/co Sl±im 1 o c mfV >>^^JS®S^CM^Sy 

o 3 7°Ct-e;^PL/c 1 . 

5%7^P-X^U}^;&T1V vS/n-lC^At" £££-?. M£E!±! L/ctt 

mo^o^m^Ltco s 

m^mmLtco 

^U=|-X}^3 g / kg£^iI^7KT\ 2 0 0 At I ©£ 
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9 BJRIM Ls L/co 1 

Ls h n e olzV+j-- (/^V — 

t'liietiiLfeo 

2 2. m$£®fr<DWm 

UK (P F A) tl HS^Lfco 10, 2 0%<D&MBi<D7,tU-

7s)%fazy-y7°)\stf)ti&t&:£-?:'7s<7 P-*S&£?TI\ 2 0 %*£•-*. 

3 0%X^P-7Ml?1 

fc0 . C. T. Compound (Funak 

osh i Co) (C^ilU 4°Cei mWmM(D±. 

[Z&fr^tcT )\/5. )lM(D-£lzmi±s L/co 

^^'f^"7v-$',yK (Le i ca CM1 950) IC ^ 5 At m , 

7^-f Ktf^T. (MATSUNAMI) IZ&WS ft tc0 

2 3. 

mm+fy70)\s(om&itern. PBS4%P F A-e 1 a 
S^Ufco l^tPBS-e30Ut)|O5O% 7 0, 8 0, 9 0, 9 5, 10 

0%(D&)m&(DJL$ J-JUT:- 1 BtP^T 1 0 0 %x* y —JUT 

1 frlAM 0 0%x<^ J —)[/7:' 1 BJ^TK^T^ fc0 J«tis =*• 

U >V 1 3 ®S&£?rl\ 6 5 °C(Cf££ L/cA^ 7 < >S±Iffl'll 

t\ "7 7 -f y '• 4*U y = 1 : 1 (<- 1 0^FflO/5^S^ "tlr, tN 

^7< >(c2 0t^3 0T^;l^^i±/co ;l^gti/^7< Xc^iIL/^7 < 

>yp>^^#iLfco 

^llfc/^7 7 < >7°P y ^• K-A(Ci; y 5 AtmtCjitJ] U 

24. HE (Haematoxy I i n/Eos i n) 

7K3l7j<-e2^i^^£^}fL. MOCT/c0 -f * >£&7j<-c2fc& 
til, Haematoxyl in (Wako) t'9 /cQ -f 
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7.K3I7.MC1 frtcLZfi^tco "tO 

Eos i n T?I o^«iofe 
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0Ltc-)%mt»U4"C-eil|ftS^t/cm, PBSt5m 
3®&&£?TO£:O h 
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s St h/7^T,C o I I agen4, h/7tf'> hL am i n i nft 

{^k it/CV^T./^ tfy he a s p a s e - 3 fo-tirTffl ^N/c0 M 

(C, P B S T? 5 0 0 femRLtc-Km^MP U 1 0# 
PBSt5^ri3 0MU 4' , 6-d i ami d i no 

-2-phenyl indole dihydrochloride (DA 

PI, invitrogen) tlT^^^AS"e^A U ^11 
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(h Lt, A I e x a 488, 55 5 tf ̂  M g G (H + L) il/Cfa 

, A I e x a 488, 555, 647 V K I g G (H + L) ^KW 

, A I e x a 48 8,55 5 "V h I g G (H + u A I 

exa 48 8, 555, 6 4 7 I g G (H + D 

*n'::h5'yrX^l/N/co 
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2 6. Whole m o u n t ft 

fO!±!£ftfcmWWfl>£0JJXU 4%PFAj§)S(:AtH 

PBs-ei o 3 o tc o 3 % B S A A y © o. 1 % 

T r i t o n-PBSMCAtl, 1 /cQ 

1 % T r i t o n - P B S WsLZ 1 0 3 

l\ 0. 1%T r i t on-P B L/c 1 Atl 

, 4°Cei BJ5J&£-t±fco 0. 1 %T r i t o n-PBSMtl 0 

£f^©2fc&£3[I]?Tl\ 0. 1%Triton-PBS»^iLfc2;^ 

famz®mK*Xtl. ^SJre4 0#^J5J&£-t±fco o. 1 %T r 
i t o n - P B S WsLZ 1 o 3 ®?Tl\ D A P I A y ©isTA** £ 

MU ^m^mm^m^xmmLtco 
mm 

<DM& 
^mmm,(D^m^mxztm(D^^^tc cm A) 0 ^#720^ 

m. &m*m%mmm^tcv(Djtmmmz. RPM 1 16 4o^Mffl^c 
|?STii14 eel Is / mm2, RPMI 1 64 0^fiMffli^ 

(DM-gimXte 1 . 8 cells / mm2, 0. 8 

cells / mm2#ftLTl^c (HI 1 B) 0 

^ 7 © j; 9 izigmzft^tco 

»ltay, g 3 £#§£"£ $ ft tz0 Lfr U i£# 

P^£4 0tP^C&, 

£m&u iM^Ji^/c8 0t^^i^c^i, <t9izmmu & 
^C3^ftft*i££*iilLT^/co ^LT, i«2 4 0t^ti(C(i, g# 

ftftMiBMbtfMlcJIfTU tin.W4k-Ztitc3ft5tffiM*mmLtc (H1C±|£ 

, 1 E) o ifiiUbttfc 

3&7cMM©^J$fcs§&ftjbNc>;/c (il D) 0 

t/c, ^)i8©i;9 Js®(c« • M£^H££i:9 
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5, 10, 2 0MftlfnHUVEC% MSCt^i^ 

i&^&2 40#F^Ctt3&5cMi®£^U 4 80tP^£t 

®2A) 0 Hn.W4k-Ztltc3ft5tffiM<Dmm 

ICg/MM^fcHUVEC, MSC©«i££*tltL/c ®2B) 0 

1 0 HUVECAM. 0x1 0 4 c e I Is, M S C 1 x 

1 o3ce i i szmmttfiots mmm%i2mmmz&s 

y. fteuxu/cQ i£#^MA,/c9 0tp^c&, » 
3^mm^mmbtc ®2C4) 0 mmmt 

Mmt%m$t%tc6bs 

(g| 1 ATIS, 2C^ 2D) o Pdx-DsRed7^^ 

L/c|?S (il A, 2D : i, 2C :f) , green fluor 

escent protein (GFP) ^iALfcHUVEC (@1 A 

, 2 C, 2 D : HO , MSC (@2C : fa) 

WMIiL/c^c5, HUVEC(i{iyft<|?SJl 

£<^C, HUVEC(ifl$iiSCtg 

ttW LT t\ -931CIZ&gitemz£«hMu L 

T^£d<h;6^£tl/c ®2E) 0 

£Lt<fcy, HUVEC, 

ti/c3^^im^s#ft(cfiJi±i^ti&d<h 
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J5& 1 0©i;9 &^"C0-7'}*|®£*ifflJ]&©£#^£J:b& 

lfc(@1F : n, : fa) o i«2 4 0tr^m, &£#©0?£ 

Sl^fcy ©5E«$U£. ^fMitf(i5 3 eel I s/mm2, HU 

V EC^©^i^#-e(i 1 4 eel I s/mm2, M S C <h 2 

eel I s/mm2, HUVEC<hMSC<h 0. 1 cells 

/mm2#ftltVtc (il G) 0 IX±(DZtfrbs HUVEC^MSCtft 
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ilk 7 Xvtc (HI 3 C 
: lis Hi;* : fa) 0 

mmu Ltcz.£t>^ntc0 

ii5i©ift^iLfcif«i4oims 
(1113 E) 0 i®|1 S^liiT 

ttfrbtl, (HI 3 F ) 

o (03 G) % £#^&|P}±Ltc (ID3 H 

) o -?tctz.z, JEMWzt&&££>*>& 

L/c cm 3 I) o 
Ju±<Dz£fr*>% 

tCo 

^#1 HE| 

fe£fritc£Z.?>, HUVEC, MSC^iiLt^SSl 

SIlHI^IE^^tl/c (@2E±) 0 £££, f&'mUk&ttfilK 

(IE' :U. 2E :fa) %s t: ^ 

THUVEC (IE' :fas 2 E : i) %s ~7 0 U 

X^OXHRW (2E:f) *n?tl$k&Ltc (il E' , 2ET) 0 -f 

VX'J VHteCD^&ftSlHCH U V ECOfefcltWmLs £ <MC, HUVEC 

£ -7 0 XifilW £ UT ̂ tc0 

ttcs m%mmm^mm&3 oasroitw (i3j) s mm (i3 
K) z^ti^tiffiffi^fa ftmrnm^mzMtitLtco 
5, ttc, ftlzm&Ztj-?tc1& 
Ms iCaWMSx^-r yx IJ ym&MpJfiz£i^rs t: hMWfij&ffllll&tf&tE 
Ls $btzs mi&ftSMTfcz^^-ys =i7-?yiv%ft}!ftTZ£fcLfc 
t: hHRWX&^Z£^EtHLfc0 LfrLs Ltcfc&fifflVlA 
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sairoitw (@3D , m3 
M) M»«][:MLfco HEm&tkfi-otctz. 

5. (03L4T, 3M 

£~F) o ^ ̂ tC. (HO 

(ffc) Z?tl?'tim&Lfc (i3L^T 

, 3M£T) 0 ifftfltli, <{ >Z'J 

LAVU E?*^iMt£L/c|]? 

SjfilW£#o tcmMm,ZfoZ> Z. t^Ltc o 
[0043] CHMJ2] 

1 

^yifJH-T^U (Wako) L/cC 5 7 B L/6-T g "7-7 

X (B*SLC) 0flt93£7 0%1^7-jRl'lLfcl, P^Sf U HJi£ 

Jiltti L/co $aiUfcg)lfre>g&I££lxyi&;*. p< 

X-eBli^M^tcL/co &ft£H]J|XUfc 

o 7K-tT'[°]JjX L/c^S^: $ >7v Ls 1 0 0 yu, m p< y is n(Diz)\/X h U — y — 

£ l/N T 0 . 1%A I bum i n, from bovine serum 

( B S A, S I GMA) (H BS S, GIBCO) 

£'> btogfobD Lft^iQjJijiL/co 7P—3JU —£7 Oyu,mp< >;/:> ZL ©"tzJU 

X h Us siti(C7 P-7JU-£4 0 yu,mp< -/:> ZL ©-fe 

JUT* h U — ~f — L/co 4 0 ix m^ >y :> n. CDizJUTv h U — ~f — IZ 

o. 1 %BSAAy/\>^xMii)S£ffl^T0jjxL/co ^ e> 

(C, 0JJXL/ct(Z)£ 1 0 0 ^mp< >^>zL©tJUX h U-^-TlJliiL/co 

2 V £ **!£{*:© MB!] & 
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m* (Sfi: 50~i ooMm) v swc* 

3 -7 0 7> CD 

R P M I 16 4 0 (Wako) ^CN 2 0% fetal bovine 

serum (BWT Lot. S-1 5 6 0) » 1 0 0 jit g/m I pen 

ici I I in/streptomycin (Gibco)% Insul i 

n-T ransfe r r i n-Se I en i umX (G I BCO) ifct 

(D%m^T3 7 °C% 5%C02©^ 

4 

IE^ t: (Normal Human Umbi I ica 

I Vein Endothelial Cells: HUVEC) ( 

Lonza CC-2 5 17)tt, H U V E ftfcllfflCDi&lfe 

(EGM (®^^1) Bui I e t K i t (®®^i) ) (L o n z 

a CC-4 13 3) ttm^Ts l£Mft0i£ (50) © W30imM 

L/co t h (human Mesenchymal Stem 

Cell: hMSC) (Lonza P T-2 5 0 1 ) &, h MS Ci£ 

(MSCGM™ BU I I e t K i t (giiF§*i 

)) (Lonza P T-3 0 0 1 ) (5 0) 

IWtiSSUfco ^ti^ti©«&3 7°c, 5%C02©/f yzL^—Jy — 

ft-ei£#L/c o 

5 fii.m&?k^Tz>3)Xjb$m(D4/tm 
£ LTs LTJ5l/N/c P r imeSu rfa 

ce (®®^i) 9 6r>x>/HJ70U—h (ll^/,<-^7'f h) CD 1 "7 xJKC 

5, 1 Ol^iiU i:^HUVEC^5Xl 04 ce 

lis, hMSC£5X103 cell srottttllLfco 3 

7°c©-r1 ariiSiufco t/c, 2 4-7ijU70u-h©i 

0 1 OOi^HiL, f CA>HUVEC?;2X 1 06 c 

el I s, hMSC^2X 1 05 cells ©«iSfegffl L/c0 
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mtLtc ®4E, ) o (CW) WXIZ& 
9(Dy5:&%mi^Tmmmt%s&Ltca 

oxsismi. mm3as^ &mwpfj±mz 
®4E) 0 ^ ̂ tc. 

£ tlX IN tc (D ft b t\ JfilW if"t (D J1H (C £ IN T 

t hit (HUVEC) tW&ty'&Ls 

bfrtte-otc ®4F) 0 Z.tlb(D^Mtxb, M.W4tMtfa$:m&tZ>Zt 

tltCo 

[0044] CHMJ3] MM$m^(DM.mM(Dtt^ 
lUfc] 

1 . t; 

hi?niis^^ >;-> 
^>^Jl±iT-eP B H B S Si£ife£Aftfc6 c m^V 
l> XL tc^ U 1 m J^CD^i^CfJffl L/c0 

2. b hMSIIi^Qlil^-^ 

1 mm® iZtmLtct: h V VC 2 0 mm% U EG 

F P-H UVEC£2x106, MS C£2 x 1 0 L 9 5 0 r 

p m T?ia/t>m. ±;i£P&£ LEGM±gite1 m I XMM Lfr >bfr h U >f 

)l%\titc 2 4 x jU7°U- h (cSffl <fc £^j^b©j£j8fr 

fc0 

3. 

BmrncD^mmmzwrnt % z t # RT mt-z nx x 
( P d x 1 - c re ; LSL-K rasG12D; C D K N 2 A"/" : NC I 

A) fr£>M^MS£0JJXU PBS 

Tf'H B S Si£ife£Aftfc6 c m^V y */=L lZ®Ltc0 0JJX L/c^M££ 1 

m m®(C|ffltJ]^s L/co 
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4. -7 0 

1 O{®0JJXU EGF P-HUVEC£2x 

1 06c e I I s, MSC^2 x 1 05c e I Is 19 5 0 r 

p m 5 fco 3®'0?il-t/f LEGM 

Bui I e t K i t (g&F&iH) (LonzaCC-41 33) 1 m I 

mxfobfryK U f)i%\ntc2 4 ^xjU7°u- MCMU 3 7°c© 
^^dp-L^-^-tcAti^a%n\,\ 4amt%mLtc0 

2 4 ^xjU7°U- M£E GMi£±fe<h B D M a t r i g e I ™Sjsfl!^ h U 

(a*BD 3 5 6 2 34) £1 : 1 LWM L/c}^3 0 0 M 

I £2 4 ^iJU7°U-h© 1 1 0^. 3 7 °C(ZM >dpzL^ 

1 . t: hS?IBIil©lift 

£fij&Sa^lc:J;£iBfS©^JII. 1 mmiCWLfct KM 

2 4-4 8BtpP^MST\ 

msk) 0 
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1 mm®(C«LfcM^M££HUVEC, M S C <h 2 4 0 x JU7°U-

Mc@*Hbbfcv h 'jyjui-e^^-rsci^tccfcy, mw«ti/c3;^ 

M®£#Jdir£d£lc$J2jU;/c (HI5B% ±|£) 0 Xs 1 mm® 

(DBB'MmcDlfc7 h U ^U±-eiM£tT-^T 3&5UMM 
(H5B, TIS 

) o 

4 aMf&zntakmit 3 P C R IZ 
<fcyMr£fTofco LT^P^tl^CD 

4 4©®fe^H^^4[iM^«hJ;b^T. 1. 6fegjS©^lx^U0[p]± 

T&ZttfmMbfc (H 5 C) o 

ZtllZjzVs i n vit r olZJo^XM^t&Z.ttfmWXfo-otc 
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£{*ft 
<m&Z>min(Dtclsb, y©^tt£*fu(C 

UT©ft]fflttg$t"C£>c>;/co d <hT\ 

m £{* ft (c a w- & (c a «• & £ &$? izm%x $ & d <h ssft £ ti 

$m $ n z> t%m&% -e & & 0 
[0045] C^»y4] 

c^)i] 
1 -? o 

VJL^-)VJL-^)V (Wako) ?:i^t®iL/cC5 7BL/6-Tg7^ 

x (B*SLC) 0is^7o%i^y-j^'iLfct, mitu 
mtm&Ls ^.m-kik?'kxm-itcms 

>7vL/co $ yx L/cSTIi£ 1 0 0 yu, m ^ y is nCDiDlX h U — ~f — 

TO. 1%A I bum i n, from bovine serum (BS 

A, S I GMA) XVi\y?7Mffi1k (H B S S, GIBCO)£'>L 

tOgfobQ Lft^JjIliL/co 7P— 3JU — *kl Oyu,mp< y is =L(Diz)lX h U 

— ^" — £ l/N T }jt j§J L/co 7 0 Aim;* >> :> ZL CD-tzJUT, h U — ^" — /clffl 

M^o. 1 %BS Ax^^y<7xmnm^m^xm^Ltc0 

2 
DMEM/F12 (i nvi t rogen) f^tC, 1 0% fetal b 

ovine serum (ICN Lot. 7219F), 2 mmol/ 

L L-glutamine (G I BCO) » 100 /xg/mL p e n i 

ci I I in/streptomycin (G i b c o) , 10 mmol 

/ L nicotinamide (SIGMA), SOiimol/L 2-M 

ercaptoethanol, 1 x 1 0 " 7 mo l/L 6. 5 % d 

examethasone (SIGMA). 2. 6 x 1 0 ~ 4 M L-A 

scorbic acid 2-phosphate sesquimagn 

esium salt hydrate (SIGMA), 5 mmol / 
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L HEPES (DOJ INDO) , 1 /xg/mL Human reco 

mbinant insul in, expressed in yeas 

t (W a k o) % 50 ng/mL Human recombinan 

t HGF, expressed in S f 2 1 insect ce 

I Is (S I GMA) , 20 ng/mL Mouse Submaxi I 

lary Glands EGF (SIGMA) £riQx./c:fcCD£:ffil/NT 3 7 

°C, 5%C02(ZM>drZL^-^-ft-ei£#L/co 

3 mmt&m 
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