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(57) Abstract: The present invention relates to stem cells having characteristics of endothelial cells and derived from mesenchymal
stem cells, and to a method for producing the stem cells from mesenchymal stem cells. Further, the present invention relates to a
pharmaceutical composition for preventing or treating ishemic diseases, the composition containing the stem cells or a culture liquid
thereof. The stem cells according to the present invention have characteristics of both endothelial cells and stem cells, and retain a
high cell proliferation rate, cell migration ability, and DNA conservation ability, thereby exhibiting active angiogenesis ability in
ishemic diseases, and thus can be effectively used to prevent or treat ishemic diseases.
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A ¢F& A F o] o] gk} =g @ THRehman J) 5 AW -

7| MM D Al dEE A7 ] H o= A S
H 313} © W (Circulation 2004; 109(10): 1292-8), ©] WHH | M &= A A] 7| A|E7}
WA M E YR 3 R ol o] A E o] o] 2 Ao AEE o] =53] vt
o} 7}, Y7 7] (Nakagami H) 52 AW §-2 & 714 35 VEGFS} HGFZ

A el gk - wp-2 34x] 5] F -9l o o] A St W88 KLt (Arterioscler
Thromb Vasc Biol. 2005; 25(12): 2542-7). -1 A3} VEGF2} HGFZ A ¢] 3} #] ¢k a1
ol A E A Foff SVIAMERG A A 537t =9k o, VEGF, HGF &9
AR Frd uegbA = oS FE s A o] ol 9 A 8ol o

A 7E AT
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g2 dg o] o FYE 3] SV B ol e kel s st 51 EA
Aghe] o iz A58 oFeH A=l ¥E 2o

ESShE A A EFE A 23S
) 3}o] MTSC (Mesenthelial stem cell)©] 2+ 4
upeba], Bk o) Y A2 EAS £3)E
CD 44, CD 105, CD 90 CD 737} ¥/ o], T+ =71 Al ¥l H]dto] CD 45,
CD 144,CD 31 2 CD 342] %o Z7he A&
B A Aol A AL fo] FVI A EiE, T

THE 2= g A X2 A, o] = 95 & 7] A E(totipotent stem cell), F7-3}5
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(Angiopoietin-2) 4= 1 2., 7] & 7] A 3 21 A}5= Sall4 (Sal-like protein
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gl 2 7 AT WIAE D E/ AR 5L B Y, B
AZ ZA 8, AZ o) 55 L DNA BA5S 2hizvl, 5184 Adte] 4] Thua
NAY G5 e R, H YA Ao oY L= R EFHOR
o] % itk

%18 A A (Normoxia) ol A 1 F8 MSC 2 A AL & <t
(Hypoxia)oll A Wl %5l MTSC2] AIE 5258 7o) 482 Jehd &

5 2= Al 62 2329k (Normoxia)oll A1 vl ¥l MSC & A 4k
(Hypoxia)oll A vl k¥ MTSC2] Al ¥ 2] 58 8] aldk so|t},

5 32 At 40l A o AARAR S (Normoxia)oll A Hl ¥ MSC 2
A4k 2H-9F (Hypoxia)ol A W] ¥l MTSCe] & ¥} %] 572 vhebdl solu},

% 4= A9 (Normoxia) ol A vl 9 MSC 2 A A4 8-¢F
(Hypoxia)oll Al 1 2kl MTSC9] M % o] 535S ¢ et ol

% 5% A A ] (Normoxia)oll A 1 ¥l MSC 2 A 4kA ¥t

(Hypoxia)ol| 4] Wl k¥ MTSCS] A % o] 558 ¥| a3t Lot}
% 62 A AE-Q (Normoxia)oll A W 4kH MSC 2 A AFAR-F
(Hypoxia)ll A vl ¥l MTSC A2} Al & vl gl Lolt},

ol

% 7& A A ¢ (Normoxia)oll A vl ¥ MSC 2 A A4 F-¢F

(Hypoxia)©ll A Wi &F=l MTSC/] DNA £24FS 8] w3k Lo] o),

A

=82 3#5]d FE R oA MSC2 MTSC2] & #Al A 53-8 840l 3l
o]t
59 843 g FE R oA MSCe MTSC2| d¥il A58 L

Dd_%%x‘ﬁ}ﬂm% 1%6}04 w23 ol
102 31431 € & doj A MSC2F MTSC] F-4 2} &l oFAMS- v) 5 gt

<

%118 A A& E-9F (Hypoxia) (1%)° A #ll FE MTSCell A W3] A 9]
izl ol €D31 o] ¥Hel S 8213} a1, normoxia (20%)° A Wil FE MSColl A=
[e]

< &<l
2379 (Hypoxia) (1%) ol A vl k& MTSC ol A Al A8 2 5]
%)= VEGFY] & o] &29-& g9l3l wo|u},

28] A3} MTSCE MSColl 1] 8] A HEA| 3 2 o] ¥-3}= ] A
HALo ), =AM EEY = XS gl g
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[52]
U o] AAE AT FH

[53] olal & Wy & AN o & Fole] Bt AAlstAl At 12y ol &
AAle= Bl S A or dstr] /g Ao r &y Helrtols
A AT el of) &g ¥ = 218 of T

[54]

[55] AAAq1: 79 E7] A E (Mesenchymal stem cell, MSC) @ MTSC
(Mesenthelial stem cell) <] ¥l %

[56] 2.5X10°2] hUCB-MSC2 (human Umbilical Cord blood derived-MSC 2) (PromoCell
(M=ol Al 94 order number : C12972, Lot Number : 1080102.3)% 100 cm?2]
7| E 2] t] 4 ol DMEM (Dulbecco's modified Eagle medium)/ 10% A~ Effo} & 7, 100
U/mL A2 #, 100 pg/mL ~EFIEnfolilo] 71E A 233925 X338+
5 E 2] v4l0] Euatsict.

[57] MTSC= A A3t (hypoxia) 271 (1,5 =5 10 %2 AHA2H-9H 53] 1%
A= 79b 2 5 %2] CO,)Blell A MSCE 1l 45lo] 5313l o & A]
FFF L2/ 10% 2 o8 A, 100 U/mL Y2 1, 100 xg/mL
2Egl Ento]ilo)4l& 2338 = A =53 22~ DMEM (Dulbecco's modified
Eagle medium) ol 4] W 3} T} 80 %2l L ol A, 2+ 2738kl MEE 0.25
%2 EHAE o]-§sto] = 2ataL, 4] WA ol 2,000 Al 3E/emeE A 5SS T

[58] L3k 47] MTSCE- KRIBB (Korea Research Institute of Bioscience and
Biotechnology)©ll 2013.05.02 Y A}E, S+ H & KCTC 12404BPEA] 7| BH8} i T

[59]

[60] A Al o 2: MTSC (Mesenthelial stem cell) 9] 32 54 2] &<l

[61] Qg ks 7ok 270 Sholl A ik E MSCeF Ak oF 278l A vl
MTSCE 4 WA 9 Al vl @F &k Al o] th g Al 3 F-2] 55 A4 £ 5 (viable cell
density) (cells/cm?) & ©]-83}o] #2418} t},

[62] A2k a9 (Hypoxia) o] 2312 A A ol 13} 320w, g4 AbA &4t
(Normoxia)2] #71-& hUCB-MSC2 (human Umbilical Cord blood derived-MSC 2)E
100 cm22] #| E 2] Y49l 2.0X10H Z/EH ol EL] F &
W 717k (Day-1,3,5,7)E % 5 Fd| o] EA =itk At 3
AR Aol A 242 vl Fahar vl k7 17PE R 0.25 %9 EHAE o] 851
A EE A E Y H oA w88t €757 (Hemocytometer)E ©] -85}
Al G5 338) §h5 Alg=ste] it Al 2G5 18

[63] AnE 51 E 8719 31 F % 20 YER AT

[64]

[65]
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[66]
[67]

[68]

[69]

[70]

[71]
[72]

[73]
[74]

[Table 1]
Normoxia Day-1 Day-3 Day-5 Day-7
P-4 Normoxia 2143 4762 22321 45015
P-5 Normoxia 2143 7478 21429 43713
P-6 Normoxia 1548 2679 7440 13021
P-7 Normoxia 2500 3333 10789 26972
P-8 Normoxia 1964 5536 15253 34877
P-9 Normoxia 670 982 2500 7440
32
[Table 2]
Hypoxia Day-1 Day-3 Day-5 Day-7
P-4 Hypoxia 2619 7738 39435 55432
P-5 Hypoxia 2679 12277 68750 109003
P-6 Hypoxia 3571 7321 19940 89286
P-7 Hypoxia 4464 12024 38318 54315
P-8 Hypoxia 3571 8304 31994 46503
P-9 Hypoxia 2098 4196 14167 54613

#1333 200 A YERd vkl o], MSCE 7<1/\ a2l
MTSC/] 785, Al S92k @A glo], MSCH. T 2 A3
NG b2 9l

6 At (6 passage)°ll A1 2] MSC Z MTSC 9] Al 3% <
A S =23 8719 & 300 YEhl oW, p Al

;lo
o
o
=
o

i3
[Table 3]
Day-1 Day-3 Day-5 Day-7
Normoxia 1548 2679 7440 13020
Hypoxia 3571 7321 19940 89285
it 4
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[Table 4]

P value Day 1-3 Day 1-5 Day 1-7 Day 3-5 Day 3-7 Day 5-7

Normoxia |0.0044 0.000051 [0.00074  |0.00014 |0.001 0.011

Hypoxia |0.000811 (0.00023  (0.0000027 [0.00072  |0.0000034 |0.0000114

Day 1 Day 3 Day 5 Day 7

passage’™™ [0.00105  |0.000282 0.000716 |0.0000074

[75]

[76] %22, 3 3 9 4ol YeR uhe} Fol, 6 Alth el A 9] MTSCS] Al T4 &2
MSCol AEZA EHT) 59140 B85S o 4 3]

[77]

[78] g MSC 2 MTSC9| 4 At ol 4 o] Al3£3] B} & OLYMPUS-CKX41 AV 74 -&
o]-gs}o] #E3}Fal, Lumenera corporation INFINITY ANALYZE 32 2 71 31-&
o] gato] ou A & Falglen], 1 ATE 30 e,

(9] 300 vhehgk sk gol, A2k stel A vlokE MTSCR] 49, E714 % 2]
R RlE R I a2 gk B )

[80]

[81] A Al o 3: MTSC9] ©]F (migration) 54 9] &<l

[82] A} A~ F-9F (Normoxia) 2] MSCS} #] AHA~#-9F (Hypoxia) 2] MTSC Al 3 2]
0] &5 (migration)S- u-Tl 4] 35mm, 21 W -4 (high culture-insert)= ©] -85} <]
ol &gk -9 & FA gt oz M gFelEt it

[83] A , (Normoxia)2] MSC<}

Ao 2 Zhu-t4Fl 35 mmeoll A7 AR
A A2 (Hypoxia)] MTSC W &S 7F Al 3x 1044 3£/70 b & Al
(seeding) S} a1, 37 °Coll 4] 24X F & F wlj &F &t 2 vl & 4F}] (culture-insert)S-

A A3 2, 10% DMEM 2mlE & 7Fe & dAn| 4 0 & #4519t} (n=3). 7L
AE E 49 % 50 YER AT

[84] 5 40 vpebd vk o], A AkA
MSCell H]3lo] f-o] A o7 =2 A

[85] 5 5% AlE 9] o] 5 (migration)

& 2] (culture-insert)2 #| A gF

ol AREso] Ak Akt A A Aol A vl F g Al 3£ o] Al S

Hl L gk A, A 4abA gt 34 Wl F A 2 7F 52 ol 52 Bol= A&

.

Holol A 9 MTSC7} A A F-qel A 2

5 o= YERHA T

WAE ALK o 2 & 50 Ve vhe) o),
Zbkol, AA A ko] At = M| E7} Gl

ey A r

°]&

0111 tlo

T
EQ

1O offf o o2

°
I Or ["-|\l >

O
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32 mlo o

—l U

[86]

[87] A A o 4: MTSCS] F2 =}

[88] MSC9} MTSC2] RNA-S 5
(Sal-like protein 4)

L=

UE 549
10 S 71 A A (stemness) 7 Q1 Sall4
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[89]

[90]

[91]
[92]
[93]

[94]

,KLF-4(Kruppel-likefactor4),0CT-4(octamer-bindingtranscriptionfactor4)Nanog 2
HIF-1 (Hypoxia-inducible factor-1)2}, & ¥ 214 v} 1 AAMP (angio-associated
migratory cell protein), bFGF (basic fibroblast growth factor) ¥ ANG-1
(Angiopoietin-1) 2 o}35 ¥ A] 2~ w7 TNF-f (Tumor necrosis factor-3), BAX (Bcl
2-associated X protein), BCL2 (B-cell lymphoma 2% P53 (protein 53 %= tumor
protein 53)& ©]-8-3}9] qRT-PCRE -3 5} % T},

T A o B AAFA A Roka) A AL K-elol A nlj k3t xﬂg{oﬂ ] mRNAZ

% % cDNAE W3 qRT-PCRE %135} 3l T} qRT-PCR %H & of2- 7 ¢} 7}
22 of] ¥-2] 8 mRNAC A ¥ 3 ¥ cDNA 40ng/ul, 3 2}0] U1 10ng, SYBR Green
& W] qRT-PCR 7| Al & ©]§-3}o] 95514 105 &<t 1 AFo] &, 955 ¢l A
5%0) 4 2 6050l A 343 FoF 404 0] F, 2 9550 A 1535 <k 6050l A 603
R H 95O A 155251 Aol &8 HEHA THAI7 AL HA Y-S
g5t o, o] A5 AR gholl A v kg MSCe} B sl gl o1y, o] &
% 69l YERH AT

= 60l YER Hhef gho], A At Ao thE] A AR AR Sholl A vl G Al el A
AAMP, bFGF, ANG-1 # 2> d #3412 ¢] whd o] 247} 1.021, 2.044,

2.661l = 2, TNF-b, BAX, BCL2, P53 3} -2 o} 5 EA| 2102} -2}

WA G ol b A o] =52 &2lsksit). 3§ Salld, KLF-4, Oct, Nanog £
Wk QFo] ol VA XA o] 52 RIS T HIF-1 9] Ha e glo 2
hypoxia ol A Wl ¥ Al A HIF-19] H& o] S-7FeH 8218ttt HIF-1
(hypoxia-inducible factor-1)= A AtA 27 ol A W& 8= A} QIR Z A,

A b2 SF (hypoxia) & & 52 Al ol A = A 3 ¥ A&, o] A7t

A A2 9k (hypoxic) 3 Ef ol A v F ¥ A th= F=A o] ™, HIF-10] 240 3} ¥
ARG A o] FA 3} Hr

A Ao 7: MTSCS] DNA B 359 &2l

A AT qEell A o] MSCoF A 4AFA-Stell A 2] MTSC2] DNA EX =
p-H2AX (S139)E ©|-&3to] &218t3itt. 471 5 Al Lo A DNAS 3ol PCR
(Polymerase Chain Reaction) & -3l ®d o] L& glsiglon, 1 4z erg 5= 79
UERA AT ap-H2AX> DNAS] B A5 B 8 A% e dat, 774
H8A 7 Q1 ap-H2AX (S139)7F b &= A1& 731 4 0 & Qb sHA] % 3h&
Shii=s

L2 700 vFERG vEe) o], At AR Shol A = Ml o] Al 7 X 8 S
ap-H2AX (S139)4 3 & 13 7 Ao o= A 329 Qb8 A o] A o} =3
Ashel Al sEo A= At STt F7Febo] & ap-H2AX

olw g}, whi, A4k
(S139)7F ?H4 ?@ O 2 FA H =k Al 815=7F S 7kl & B3kl DNA 9
&7l & Jﬂxl B okE-& orlshH, ololl, MSCell Hlate] w2 f-A A SHEA S
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[95]

[96] AN ¢ 6: MTSC] 1A 23 2] &<l

[97] M3 EAL gelsly] ste] FA E A4S 528319t CD45, CD73, CD44,
CD105, CD90, CD31, CD34 2 CD144¢°] th &t 3l A 2 A 3% TH-S T A 51t
T-A) A 0.2 MSCeF MTSCE vl k3o +-2]3F 3, CD45, CD73, CD44, CD105,
CD90, CD31, CD34 ¥ CD1442 ZtA 329 o) 2 A, §-4 32 5417]
(FACS: Fluorescence-activated cell sorting) & ©]-83}] #4138} 31t}

[98] grolg A o] Wk kA8 317] o 3 59l YeER ST}

[99]

[100] %5
[Table 5]
n}A MSC MTSC
CD 44 99.96% 99.93%
CD 105 99.94% 99.97%
CD 90 99.98% 99.94%
CD 73 97.69% 99.94%
CD 45 0.09% 27.58%
CD 144 1.19% 26.42%
CD 31 0.26% 20.95%
CD 34 1.33% 39.93%

[101]

[102] AF71 3 50 vreRd vpe) o], MSCR.TF MTSCE & 7| Al 3wk 1 CD44,
CD105, CD90 2 CD739l ths}e] %Al o] a1, W 3] A 3 (endothelical cell) 7} 91
CD144, CD31, CD349l t & A4 &= MSCEE} kA H| o] &8-S B3 5=
DA} S CD45A &= YA vl Fo] =52 I & 4 A} o] o} 2
A A5 E3tete] B, A Ak B9 oﬂﬁ H k¥l MTSCE= &2 MSC2] Al 3%
EAdIEGg2, SV MEADS FAEEA WM EZA S 542 3
EghslH, Al T2 5, M 3E o]5 5, E DNA K 75 o] MSCell H]|sto] F-71%
EAS Xot5l= A3 271 X420 AL gelsit

[103]

[104] A A4 6: 31X & vl$-2 Zd o A 2] MTSC (Mesenthelial stem cell)2] &4
gl

[105] (1) 3R 3] & v 2o o A gyte] 7zt

[106] 3R] 6 Al 1x1067) €] MSC 2 MTSC Al =5 60 p0 ] A 2] 2] 93429

B FA A h9-220] 5 WA B o) FABoIh TS
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(TP AEBo] 2l M 79453l &1, A %E-2 Balb-C/nude 657 & AH-8-5}o]
A E Bl s s ivh shA o BRI &, vk 22 9] 8hA
HE & FiL, A2 WS AT F A= SIS E s T ukR
A ¥ I (HE T A F-ohell 25 FAR o] 2 s3ivh A X8 FY g
F 47 F, S = e gehaL, A B aE Fels i

[107] 2 AIE ¥ A5 (capillary count)®] €1 A 3}E & 8ol LFEF AT

[108] = 8of] YE vle} o] MTSC7} o] 21 % vHo] 5] dA] =gl
g ‘ﬂ] st o4 o =E & AAd R Ad s S HEH S :‘z—}‘ﬂ%—r M(}iu}-

[109]

[110] £ MTSCE A1 A A A 55 & WY 223} 8) (immunohistochemistry,
IHC)& F3ato] Rl ). A4 052 &= 84 oA 25 24 &
getd EE5 08 9hE 2 4 m=E A ste] Sefol B &8 #3th 1
Eefol == I A el So] Ao & A8l CD31 = vWF ul A & &0
T 2 AT E glsgitt. T AR E =90 e AT

[111] 5= 90f] vEb Hhef gho], MTSC7} o] 4 ¥l wto] 3| A EE 3 MSC7} o] 4] ¥l

ool Hjgte] ol Ho® =& A AdsE s el Al 5o

3}

o 62 e 010-114_‘

pE PN AN

[112]

[113] () 51 A] 3] d wp-9- o) X o] F- A} Wk o] 3l

[114]  3A Y vpg-2= Zdo| A MSCo MTSCE T & & F-3x e o g&
qRT-PCR (Quantitative Rean-Time Polymerase Chain Reaction) < ©]-8-35}¢]
RIS T A A R, A E AR 45 F 23 T 220 A mRNAS &
3to], CD31, Ang-1 “12] 3L PIGF 2] 3 2}o] ¥ (primer)¢} 4] ©] qRT-PCR-S
Al sttt Ald g2 of 53 2ok 7 2 of] 2] g mRNAC A W13 %
cDNA 40ng/ul, primer 10ng, SYBR Green & 2 ©] qRT-PCR 7| A & ©]-& 35}
9550 A 102 F<t 1 Aol &, 955l Al 5% G2t F 6050l A 34352t
40Ato] &, F 9550l A 15% &<, 605l A 603 &<t R 95504 15% &<t 1
Abol & & EEA FEA AL B GS Gttt 1 AR E 1 100
LR AT

[115] = 109) YER vle} o], CD31, ANG-1, PIGF, AAMP ¥ PFG9} & 3
37 °U<H @ ko]l MSC A gl el B3kl MTSC A ] tol M 453 =&

[116]
[117] A Al o 7: MTSC (Mesenthelial stem cell) ol A 2] Y3 A £ =}A ¢l CD319]

[118] A A E-SE (19%)° A 8l %] MTSC (Mesenthelial stem cell)ol] 4] 2] W] 3] A 3£ 2]
FH @Al CcDp31o] Hd H = #] @elslr] fske] sl o] W o2 A S
Al
=
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[119]

[120]

[121]
[122]
[123]

[124]

[125]

[126]
[127]
[128]

[129]

[130]

[131]

1.2 x 104/ wellA| £ & seedmg sho] AdAkA #3H20%) B A4 B<H1%) oA
ZF 44 F o M. 49 F PBSE WA & A o] Y31 4% formalin 2.2 10+ &St
25 245t 24 H A EE PBSE A a1, Triton X-100 ©| ¥31%¥ PBS®
| 3£ 2] membrane-& 3] 5} % T 1% BSA = 3045 9t blocking §+ ¢, Texas-Red
| £ CD31 QHE vl & Eo] 1A 3F <ok vk 3 PBS®E A o] a1 DAPIE
2o g3 A A om fEEit. 1 AR E 5 110 YERAT

% 110f) YER BEe} o], A AR E-SE (1%)00 A4 vl ¥ MTSC (Mesenthelial
stem cell)oll A= W3] A3 2] vA R o] &5 = CD317} @& g o] &l A7k,
A B (20%) 0 A Bl %FH MSC3= CD319] Wl o] A3 el 5] x| 9kgk).

v

O

N

A Al ¢ 8: MTSC (Mesenthelial stem cell) o] 41 ¢] VEGF¢] 2@ A= &<l
A At A9k (1%)°l A ] ¥ MTSC (Mesenthelial stem cell)ol| 4] 2] A 32 A& 2

&g X 5ol P v X = VEGFo| andbd ¥ =4] &<ls}7] 918t 81719
W o = A3S AA ST

1.2 x 10¢/wellM| 3£ & seeding 3] A /J4EA ¥320%) 2 A4 #-9H1%) A
7y 7Y 49 5ok Ml Sttt 49 £ PBSE X 5 Ao} U] AL 4% formalin 23 104
S AEE 1A4SF Y. 1A A EE PBSE A AL, Triton X-100 ©] X33
PBSE A 3 9] membranes 33 331 TF 1% BSA & 30+ <t blocking §+F %
Texas-Red 7} - VEGF QFE| M} & o] 1A &b W F PBSE A oL
DAPIE &£°] 93 dnd o= vaeint. 1 235 = 120 el

%= 120f) YER BEe} o] A AR F-SE (1%)00 A vl ¥ MTSC (Mesenthelial
stem cell)ol| Al = VEGF7} 5431/ W E o] Sl ] X7k, A A A H-¢F
(20%)°| A 1l F¥l MSC+= VEGF©] ul-9- 4] ¢ o = Ul ¥ = 212 g<ls it

A Al o 9: MTSC (Mesenthelial stem cell) 9] #3154 &<l

At A7 (1%)ol A v ¥l MTSC (Mesenthelial stem cell) 3} 4 A4k F-<F
(20%)°N1 A ¥l k=l MSCe] F-315& wlaskr] flate] shro W eR d9s
AA BT

2 x 10%well Al £ & seeding ¢+ T A /J4FA 7-320%) 2 A4 #9H1%) oA
ZY2y 44 7F v &F gk 3, 44 A Adipogenesis differentiation medium (StemPro
Adipogenesis Differnetiation Kit-Gibco) 2} Osteogenesis differentialtion medium
(StemPo Osteogenesis Differentiation Kit-GIBO) & ©]-8-3}o] Z} 4k~ - $lol A
W3} skt

3} % ¥ adipogenesisi= 144 A, Osteogenesist= 214 A &4 A3} T), 4 A&
5719} o] 1 AT

Adipogenesis $3 A1 2] 49, Wl A& A A e T PBSE Mo 31 10%
formalin & = 303t M| 3£ & 314 8} TF. 60% isopropanol-S- 54-7F A 2] F Oil
Red O& ¥ o] 5%-7F 4 %313t} Oil Red O& A o] W] i1 Hematoxylin @ 2 7 E
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[132]

[133]
[134]

[135]

Z2Hlold sfo] w7 0w AT
Osteogenesis 3 A1 2] 75, Wl A & A 7 3+ T PBSE A o] T3 10%

formalin©. = 30%-7F Al £5 214 3} 31 2% Alzarin Red S& 557 X 8] & Ao

u

1 ARE 130 YRR
5= 130f) YER vEe} o], A AR E-SE (1%)00 A4 vl ¥ MTSC (Mesenthelial
stem cell) ol A = 434 A F-SF 20%) 0 A Wl ¥l MSC H.t} A WA 3 2 9]
w3 A E Y, FAE R 3= FUHE S ER1E ST

] E m);;;» ”?"‘} vy

Mol lrjebol gl F

AR 135710, A4
1. e BA

W By BeE R

sl Rt el el gk AL S heEolgkel Bolgh puhigs
Hesenthel ial stem cell £2-1 BCIC 12404BP

11 AerA Ade 49 s/xe Ry 944

W o) gl vl g Abiel sEFElel gich:
W HeE 4y
CF Aoyl B0

(g W A
L 714 4 %

B e e 2013 59 2yl ek

V. ol 49

R L TE R T REE PN
A LAe P an £ g s ol

V. FArigsis

WA Korean Collection for Type Cultures

Pt QE A
ik
RS

SRS E St

A1 05 1 0B

BP/4 AR Porm 17 B el

(8 A9 G8e gy delel el 3 e d
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AT

P93k 1] =33 & 7] Al 3 (Mesenchymal stem cell) 2 & -2 ¥,
W M x o] EAS et SV A2

%73 2] A8 19l oA, 371 7] M EE CD 44+,CD 105+,CD 90+ 2 CD
73+0); St = ]]EﬁﬂﬂL#G1CD45(j)lmlCD31D’CD
349 o] S7tE AL EAH O sl EV]A X

[%d -3 3] @?ﬂlﬁﬁﬁﬁ/ﬁﬂ%ﬂﬂibﬁﬂﬁﬁﬂﬂg
SV EJNA7 A= A S 5 02 o=, SV A2

[7d -3 4] -8k 300 A, Z7] B4 A A= AAMP (angio-associated

migratory protein),bFGF(basic fibroblast growth factor) 2 ANG-1
(Angiopoietin-1)Z o| Fo W o R HEH JHH = A& EH o2
&=, F71AI .

(713} 5] Aak 30 oA, 7] & 7] M E Q1A= Sall4 (Sal-like protein 4),
KLF-4 (Kruppel-like factor 4),
OCT-4(octamer-bindingtranscriptionfactor-4),"2 Nanog = ©| 0] %

FoHE MEE= A8 EX 0 R Fl, ZY 4%
7873 6] -3k 19 01017\1 A7 ST M EE oFEA 2R S E =
A SH R 8z, VAR
[ -3 7] -8k 60l Aoy A, /‘L7 o}35 E Al 2291 A}= TNF-b (Tumor necrosis

factor-b), BAX (Bcl 2-associated X protein), BCL2 (B-cell lymphoma
2 P53 (protein 53) .2 o] Fo] %l PO 2 HE] A Y= A&
g0 sz, 2 AE,
81 8] A 1el 3 QH/W7€ﬂWE%WE%Q%ﬂ%%,
Al E0) B35 o] G4 % DNA R s G ozl Aesi=
E;g% 7<L ?l,Eﬂ‘ﬂ
1.

[%

[e]

5} 9]

dm oo XU o |
>
oS Ev

er
[7d7-8 10]
er

[%

[e]

3k 11] 2

o
of
o=

p—

=
%2
2
o
0
N

O_ [E—
ol
o
rl
N
N

X

[%

[e]

3k 12]

B ofd b o R
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[Fig. 4]
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[Fig. 6]
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[Fig. 10]
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