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(Fig-2]  lates to equine amniotic fluid derived mul-
120 tipotent stem cells (eAF-MSCs) and to a

100 .
2 80l & production method therefor, and more
S 601 & specifically relates to equine amniotic flu-
S 4 M1 M1 M1 id derived multipotent stem cells which
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o %8 M1 M1 M1 and have the ability to differentiate into
10 ) . ectodermally, mesodermally or endoder-
0100 101 102 103 104100 101 102 103 104 100 101 102 103 104 100 101 102 103 104 100 1¢! 102 103 104 mally derived cells. According to the
CD3 4 CD38 CD 41a CD44 CD62L present invention, since it has been con-
;8 firmed that equine amniotic fluid can be
o 60 used as a source of supply of equine adult
5 28 multipotent stem cells and since the pro-
8 %8 duced equine amniotic fluid derived mul-
10 g \ » tipotent stem cells exhibit outstanding
0100 11 102 103 104100 10! 1 103 104 100 1 1 ] 103 104 10 1(]1 102 103 104 growth abilities and differentiation abili-
FL2-H FL2-H FL1- ties, it follows that stem cells can be used

CD62P CD90 CD1 05

CD200

as active ingredients of equine cell drugs
which are required in volume, and, in par-
ticular, the stem cells of the present inven-

tion which have excellent growth abilities and differentiation abilities are useful in the treatment of bone, tendon and muscular in-
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A 3E (multipotent stem cells;
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A8 72 A ER R Axpo] A o] B 84| 7] 7FA] 2
dH S 7HAH o] Al g 2] afo] Apgol o] A s it
A S vl A & % 7] A| 3 (pluripotent stem cells)+
ﬂuﬂ?j,% LHHH o= F99 Q-Oktﬂrxﬂ o 27 o 7 uAYEl 5= 9] =
MEZ, A 4—5 2] 3 U Bl = W WEAE (blastocyst) 2] QFEol| 9] X] SF
W) Al 3 7] (inner cell mass)ol| Al 2 3} o] & wljo} & 7] A 3£} sby o} &3l o
ZANER BalE A u A 28 A A E 8454 = sk
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7] EAE Gl v] §l8ke], 2ok & Algl vl Q1 CD19, CD20, CD28,
CD31, CD34, CD38, CD41a, CD62L, CD62P %! CD2000l| T a}o] W5 &4 9
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o]

4 o] A| 32 "] (heterogeneous population) O = Wl ¥ T},
152 AL 7FA) A (self-renewal) 2 -8)-5 (plasticity)

S ol A vt X, whelA], ¥ o2 Sk Al 32 %] (homogenous cell

population)= & 8 Zl o] & Q &Y,

T s =] AHA A e H LSk =7 A = AbE wEA <l
CD13 (4.27%)°ll tl 3l &7 2] st 5442 ekl oL, Algh vh# Q1 CD44
(73.68%) 2 A}gF v}A Q1 CD44, CD90 (92.14%)°1l thall %A o] W sh2 EA&
LER Y o] B a1 vl 2t (Armando de Mattos Carvalho et al., Veterinary
Immunology and Immunopathology, 132:303, 2009).

T, g 2 Tabks = o] RN e g E 7] A 3 E EGM-200 A
H F3FaL o] o] A DMEMON A vl §F gk Al &0l thal], 578 ALe vhA &0l thgh 2}
A &2 0] -83}¢] Flow cytometry -2 ¢+ A 3}, Agd v}A Q1 CD19, CD20, CD28,
CD31, CD34, CD38, CD41a, CD62L, CD62P 2 CD200°] U] 8l A &= w2 ¥ 9]
(2.81% ©]3hH <] Az} = CD44, CD0 2 CD105° thato] 322 W ¢ (95.10%

o] o] AE &Ikl oL, ]E—rﬂ S| 7)ol njsto] @ Ado]
S7IAE IS DS A WHE FelESl o) A Al Aol d
& (species)7Foll = W AFHE-S-3) = ?_So A& o] &3kt

Flow cytometry©l] AF-8% = Wihg o So] A<l A 7} th st Al gl
Aol A, g L Haks o g ) EAek e vAde T A EZERNE,
Abs wEA Q1 CDI19, CD20, CD28, CD31, CD34, CD38, CD41a, CD62L, CD62P,
CD200, CD44, CD90, CD105 7} 7ol th gk @A) &2 o] &3to] Wats &
Frefe] MSC 53182 7T 7 ASS Flsdivk=n 54 o] A

o3k, Bl & ARgE mEA 21 CD19, CD20, CD28, CD31, CD34, CD38, CD41a,
CD62L, CD62P ™! CD200°] th3}o] X5 S-A) o] W4 EX48 vyl a1, A
1A 91 CD44, CD90 2 CD1059] t o] B oAl o] W eha] 54 e =
Z 7| Al 3 7" (population) ©] H 5= 0] o] *Xﬂﬁ = A& gkl on,

]Fﬂtﬂ— D:]Od‘tﬂ—xq EX],] —ﬁLDﬂ ek EOH 1_5123

s 8 - 100, ol 7105
Sl AER R EReH 59 7ha wtob e, v RS H 2 1471 o] 4
W) 9F5] = 582 7HE S selsiglked 54 0] 3l

o] 7] A, /\}a‘r nh# 01 CD44= A3 Fd gkl 2 E/ﬂ MSC9]
0]-& (migration)®l] T+o] gk}, ALgt ulA Q1 CD90-> Thy-10] 2}l % &2 &= of &
S S 71 E, Ho ) S71AE, S 2714 3E)9] #7439
u}# o] th(Masson NM. et al., Am. J. Phsiol. Gastrointest Liver Physiol.,
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Jul;290(1):G45-54, 2006). A+ 717 21 CD105+= endoglin®] 2} a1 % he] A 9l 3=,
MSCs "}A o]t (Dominici M. et al.).

g, Bk o g Al Z2H 7| HAE 7S WY A X up# el CD19, CD20,
CD28, CD38, CD62L, CD200, W 3] A 3£ w}# €1 CD31, CD62P, & -4 3E 7] ¢l
CD34, CD45 2 & A3 np7| o] CD4lac] ) &5 &= Wit &0 npA 58
e E 2] gkorom g Ao A EE 53 =

I 2 A 1 EF ol A, b ol A R
(Endothelial cell Growth Medium-2) Wl %] ol| A 1lj ¢F &}
A EZE 3]Fste AREAE E5teto, v 22
Z7|AEERY A T ot was s
A ZHH S A g skt

(a) AF 1A 21 CD19, CD20, CD28, CD31, CD34, CD38, CD41a, CD62L, CD62P
2 CD200°] tiato] B 340 o] W sH4 5492 vER Az, AFgE REA <1 CD44,
CD90 2 ™ CDIOSoﬂ q] o]_oq e O]:/Hg] o Oﬂﬁ]—x% E/H-Q‘ L}E]_L‘g

() i), TS S Uil e Al EE ESekeE sH S vHL R

(©) M-S E = 1441 o] v e = 53 & 7HA.

714l L& EGM-2

A 1Al 2 vk
d& YR AL v A
] tHi-slbs =7 A 29

} =
L
o
=
T_T
[}
©

Tk, I ARAR A A, s w0 g F0] sk Al Al A
AR EE Algk np# 2l CD19, CD20, CD28, CD31, CD34, CD38, CD41a, CD62L,
CD62P ¥ CD200°] Hiato] 25 540 o M4 5445 vhehl ar, A vp# ¢l
CD44, CD90 2 CD105°] tha}o] X5 kAl o] ol shx 518 el =
gisls E7AEE LY ehs ARgAE s, e 2 54 S
Uet = o] wats o S Fof ik 714129 A2
;(ﬂjlfﬂ_q_.

() &S], Sl ] B Wl g el M EE s

(b) V]S el 2 144 ) o] A M = 5 & AL

_OL
rir
ofr
i
lo
N
)
N
ha)

o7t i & A3T A o M, it 22 EAAS VA= Habe = S
T8 tHi-sks E71 XS AFsk)

(a) AF 1A 21 CD19, CD20, CD28, CD31, CD34, CD38, CD41a, CD62L, CD62P
2 CD200°] tiato] B 340 o] W sH4 5492 vER Az, AFgE REA <1 CD44,
CD90 % CD105¢] tslo] K4 g o W 3h2] 5402 ek,

(b) ¥l s, S S] Em Wulg rE MER e v S 7L S

() M ESdH = 14A O o] S = 58S 7H.

V2 Wi E RS SV AE IeYE FES] AW YA S Y E

= 2 o]

o
3L
-
WY A E g

™
TR 315, 2 Ahg-sto] 9141 e 3 4
shgbA ek S b el 5 AEE W nhel Belahy] 9 Ao R,
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o

= o]:‘)r:oﬂ ©
Ol A EZ ol A
2]

i}

=

Ficoll-Paque &

94 Fg] 8k 2 ’

buffy coat 1ayer7} gal A T E RS 5] 9ok, il = $5E PBS®

L:1(v:v) B &= 8] 41 ¢k 2 Ficoll-Paque " %-218] ¥ 1 E (Ficoll-Paque

Densr[y gradient) -8 N5 AR&3to] YA o vk, L A SV AE
THOREE 19 AtEE w A E e v

f&ﬂ Hibsw A E B e E74 2 359> DMEM i A ol A =
-2k 5l A Aol o] Fo] A A @k kal, EGM-2 vl A] o] A vE F-2pul ¢F ek = 9l St
712 31, EGM-2 v A o] A F-2f) QF 4 A E% ©] %~ DMEM (Dulbecco's Modified
Eagle's Medium) Wl %] o] A I -3} ¢l o] wlj %Fo] 7153} At}

Bk of| A AL-8-3}+= EGM-2 W A] = EBM (Endothelial cell Basal Medium)
uj| 2] o] Endothelial cell Growth Medium-2 SingleQuotZ- & 7}8}o] S 4= 9l o1,
v 2 3 A| = Lonza AF (=91 22) 9] A|5E5 ©o] &< 5= Ak EGM-2 ¥ Al =
73 PH AL (o, HUVEC cells) Bl FA] =5 A& &= vl %] o]t}

EGM-2 W A] &= of &] 7}A] 47421 A} (human-basic fibroblast growth factor;
h-bFGF, vascular endothelial growth factor; VEGF, long R3-insulin-like growth
factor; R3-IGF, 2 human epidermal growth factor;h-EGF)E $F--3}o] Al| 3L 2]
e H0T 2 o, FBSE 10~20% 2 o 5314 2§38l 4l o] nhghz s},

Egh E oy 2 A 2T RS g e A E AR 5 AT o] &
el s H v o] I’ H A E AN S 5 2

&, DMEM Hj| A] = of & Aol A Ak 51 Q= 7\1701]7\1 A 5
Rom, G JA A A o2 ALEH = ‘ﬂi H Ful A = LA 7} 7Fs skt =
MEM, ¢ 3}-MEM, DMEM, basal medium® <= 31 ©. 7 FBS (fetal bovine serum)¥}
Bo P TS 29SSl o] nfehA 3t B8k, DMEM Y A] & low-glucose
DMEM¢! o] u}gh=)s)u,

Howkvg o] whek A gk FE =, Db sE FE PBSE 1:1(viv) B &2 A%
Ficoll-Paque ¥ %=-1 | T] 91 E (Ficoll-Paque Densuy—gradient) 2ol S AL-8-5)o]
gl skl S g F7)AME g HS, Y4 S = 20% FBS (fetal bovine
serum) ¥ Endothelial cell Growth Medium-2 (EGM-2 Single Quot; Lonza,
Switzerland)E F3} = W] 3] A 3£ 7] Z 8] A] (Endothelial cell Basal Medium)ol] A
vl 3k U}, 10% FBS-DMEM | #] (low glucose-DMEM) & Hlj A] 2 2l 7] 3} ¢
Hitbol] 24| & A2 F A At g vtk sls =7 M EE 55
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70N e utel gho], oy o] ubE v ske EV) A EE S A,
AT A E, APGAN 2L, DA E, TAE S Sl el o] AR 58hsh 53 O
FstnE, gl i vt she S7IAE i o] 24 E EstE A XS
TR OE FHrehe A A 5A o] aso] Hold 3l B g Aol Al
A st & Zlolth, wdh, i ol g Bl she S 7| Ml E H o] 2HE
wohd A= T ArErE Eeb o] el vk v T e EAE B
O E-E 8kl Al 3Eol) ] sfo] A HukE-o] & Alo] A ste], Witg o]
A2 A=A 53] f-8-8HA AFEE 5 T

ojsh, Aol & Fate] g Bt S| A slaal d o= A o=
S o A e drgshy] 99k Ao, g o W) o=
AA eflell g ¥ = 2lE obd A2 G At Al A d Aot

ATl 1

eAF-MSCs(2# 5 4+ - tdEsls ST ¥ =5

1-1: & ¥ 4]

2= Ol kRl vRARe] nlE kol A A v B = 4 9Eek(thoroughbred
mares) 2] &RF A & 58T ERE Al 9] Qhh2 ul §- o RIS} AL, B Wk =
takel ot TA W 7] ul-g- B, hEE A5akA] 7] 9]8ko]
A =HJA 5 AFH AT B e 95 949 A 30ml A, 18-gauge
R S AT L2 ] fsko], FA], G ol &l o, BE
A& w2 A sk, AES 1247 ol A 412 F FA] sk A =
T HH A 082 AE AR ] = oF 30mISd T

1-2: S A ¥ o] £

MSCs+= T8 A Lol A W] ¥ = Zlo] Fal o] Aol A LA =1l (Colter
DC et al., Proc. Natl. Acad. Sci. USA. 97(7):3213-8, 2000) &3} 4] Z (MNCs)+=
U2 g2 abd o2 B8kt WA, €S buffy coat layerE & 7] 98¢,
"k oF<of] PBS (Phosphated Buffered Saline)& 1:1 (v:v) H| &2 B Z5-3}o]
8] A &} v, 8] A W A% =S Ficoll-Paque density-gradient (GE healthcare, US)Z

o]-&-3ko], 2500rpm Ol A 203 Eet A4 STk A EE 5T 5, T
H D22 A 8k7] §lsko] PBS® 23] Al A sto] @A 22 el skl

1-3: Gl A o] uj i 2 MSCsd| =5

A Al o] 120 W& G A EE 3 H 2 WE 0 7 F8 H 100mmYl 7 A (Nunc,
US)oll 1&5738}3L 5% CO,, 375 23 ol A vl 3k Sirt, I 29|l 2 A L7}
ALl 2 25 A 647] H ko] ARE-sEStE. vl & wliX] 5= 20% FBS (fetal bovine
serum, Gibco-BRL, US) @ Endothelial cell Growth Medium-2 SingleQuot (EGM-2
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Single Quot; Lonza, Switzerland)ZE §h- 8} W] 3] M| 3 7] Z 1 X| (Endothelial cell
Basal Medium; EBM, Lonza, Switzerland)& A}-8-3}1t}. 7] =l X of] k75 o] 2
7}FA] AJ 721 A} (human-basic fibroblast growth factor; h-bFGF, vascular endothelial
growth factor; VEGF, long R3-insulin-like growth factor; R3-IGF, & human
epldermal growth factor;h-EGF)+= 7] A 9] A4S ZXA 7]+ 9 &-& 313t
7Y -, 10% FBS 4 &l A] (low-glucose Dulbecco's Modified Eagle's Medium; low
glucose-DMEM, Gibco-BRL, US)%. Wi A & 1 A| 3} 91 o}, vleho]] B ¢ko A 3
FrEs A7 8k MSCsE 58kl th. Bl ol F-21 g Al sErko] A4
wWoro ™, 21 34} (morphology) S #H28}A v), A A0 X = F- 24| 3271 70-80%
AEFAA el =g uj7b4] 2570l 19w A4 3131 o
T A, 1A 2 Bl YERG HEef o], Al EZ o] A= F A2 spindle
W.Fo] % o1, o] = BM-MSCs(Bone marrow-Mesenchymal stem cells) 1,
UCB-MSCs(Umbilical cord blood-Mesenchymal stem cells)2] 37d-3} A1} 9 o<
A#3kg) o, o]0 2] 3}o] eAF-MSCsE 425 313 U},

s

Ao 2

eAF-MSCs® A+ & S AN TH HS

Ut shs =7 Al 5 (MSCS)% 023 7ML= A7 A s E o] 9o, B

74 5-oll, A7} A A 5 8 2wl o} 7] M 3 (ESCs), 228 & 7] A 3L (HSCs), &
= 7|4 3 (CSCs) <} & 7L & A& A o] oL ek S A & I o] ATt (ReyaT. et
al., Nature, Nov 1;414(6859):105-11, 2001). w2} 4] eAF—MSCsQ] Adags 2
SAEZHEE SH37] H3te], A Aol 1-3¢] o) =54 = 7] 4 2] CPDL
(cumulative population doubling level)#kS =74 0}93\11}.

CPDL-> A 39| T2 £ UERU &= A5 A],

Ut g2 Al o2 g

CPDL = In(N1f/Ni)/In2

(Ni: 7] w58k M 3L Nf: & 5 A2

A AL 1-30]] o] &) 5 A EZE 6-well 1] S5 A (Nunc)oll 5 x 10470 -3} 2L,
5-74 F- A Sk HF A 2T E ]L, 5 x 10471 & vhA] 53181t
CPDLE 7] ¥ato], 2+ AN 2 AlAke 3, 14 Ao o gkt vl 8k 3l T.
SA o] fhAadke Aol wEE wi7kA] Aol st

“1 A7, E1Ce] YERd el o], CPDL #4412 eAF-MSCs 7} 14 t] 7}-4]
AFeRal Q)& WOl Ut 127t F-E CPDL A 5=+= 7F423}7] Al 2heh&
gl qlet. e vt 1441 o] S EEo] L o] Al Al &R T WA
A3 s7betar slem, 1279l 7k A= CPDL Al =9 47 fla=
#8910, 0 €] & A5 eAF-MSCs7h A7h Al A5 0] 9188 Al Ak
Zloltt,

_IIN'
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Aol ErmEg EA4 o] o3 eAF-MSCsd HYFEAY EA &9l
Ao B, AP MSCs= 8 ¥ = R vA 2 Yekdlh

A 57 A § 9] (International Society of Cellular Therapy)©ll W=,
s Ke)

o e
(T [k
Ho

%8S 1o)m, AFgl vpA 21 CD11b, CD14, CD18, CD79a, CD34, CD45 2
HLA-DROl &7 ¢l Y EFH tH(Dominici M. et al., Cytoherapy, 8(4):315-7,
2006). WFA, eAF-MSCsoll thal] & 2--Alo] Ev| Eg] 485 3ho
A3 S dotnv] 8 o HRS ekl

2 AL ol 1-39] 9] &) =51 5 At 9] eAR-MSCel|l tl 3}, Flow cytometry ]l
AR = abg ol Ho] Al A 7F vkl Al glof A, Abg Wk ¢l 1371 9] CD
ubAE (CD19, CD20, CD28, CD31, CD34, CD38, CD41a, CD62L, CD62P, CD200,
CD44, CD90 % CD105)°l] th g+ & 2 9-Alo] B E g 14 S A g3} gltt.

A| 3£ Z BD Biosciences(US)2] 3 22 B ol whe} & A 3}¢ T} =, eAF-MSCs =
PBS= 23] Al & $F 3~ 0.25% trypsin/EDTA S 0] -&-38}o] ~53} v}, Z+2F 1559l
e} Ul o, o] 3 212 oF 1 x 10071 9] Al 3EE 3781l T Mouse
anti-human CD19, mouse anti-human CD20, mouse anti-human CD28, mouse
anti-human CD31, mouse anti-human CD34, mouse anti-human CD38, mouse
anti-human CD41a, mouse anti-human CD 44, mouse anti-human CD62L., mouse
anti-human CD62P, mouse anti-human CD200, mouse anti-human CD90<+= BD
Biosciences A 3% ©] ™, mouse anti-humanCD105% Serotec(US) #l| 5=
ARgskgl o, TS A& AFE3FSl Y 2 3 & 2 FITC(Fluorescein
isothiocyanate) 5= += PE(phycoerythrin) ¥} 2 3+ A] 2 T},

MEES 44 301 QAR AT A oFe] Ajbo] 2 5, A X2 PBSE
A28} 31, 500 w2l PBSO| BFA] H--3}81 t}, 412 FACS Calibur ™(BD
Biosciences) 7] 7] " Cell Quest Pro™(BD Biosciences) 23 E 9| o] & A}-8-3} o]

Al 88T

1A, =2 3 5E 1ol yERd mke) o], 318 = 7] AR ) 1 ]

I EH S et 5= A1 CD44, CD90 % CD105+ 4/ el s &S el AT
o] Axtel 98] eAP-MSCs7} =71 A& Bl &3l T,

HhH of], 13 9 A 32 WA 21 CD19, CD20, CD28, CD38, CD62L, CD200, W] 7 4 32
74 @1 CD31, CD62P, & 1A 3£ w7 91 CD34 & & 43 np#1 ¢l CD4la=
W ] 1) gk gk}, o] Auto] 9], eAR-MSCs7) A& % 91 MSCs2] W Fd &S
| gk 7| AR ol dh= 212 gkl st ]l .
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[Table 1]
eAF-MSCs9] flow cytometry -4
Marker Percent (%)
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eAF-MSCs®] E & 2 Y X (Trilineage)¥-3} A& 23 £-3l5 HS

eAF-MSCs®] 5485 1153817 Yato], EE YA 8 412 343kt
QA ukA © 2 MSCs+= in vitrool| A &3 4| 3, = A St
ATh 1 L eAF-MSCs 9] H-8}7l 5o i &
Hlj 2] of] A 1l &F 3131 T

4-1: A ¥ =9 F3} 7hg o P

AEAEZO] L7 bsol -2 ' olr] Y3l AAd 1-39] o s =53
e AF-MSCs% 15ml polypropylene tube®l| &-<78}aL, 914 &2l sfo] =l o2
e T AL lka gk o @S JHR T S 37%, 5% o kst E A
Z7 ot o) H ol A 1mle] A=A 3E #-3} 5 vl A (Lonza, Wakersville, MD,
USA)oll A vl 8k ch (A 3l ab). 5 357 vl ekl o, 3 vt v =] &
A SFATE Hgh, R O R A AFAE L8} 5 A Al A vl el A
ez o2 el

gk, At Bl W F 2 E Eelet] Hske], A ¥t BElE 3um AV =
A 3ol B sfel o] 2 & ool o A ST, L, S S el

A 22 JHE A 7] 98 2 AFE-H = &5 0)d 55 (Toluidin blue;
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tolonium chloride) & 13-%F A 2] sko] QA E-A 8¢t} 5 AL SHF = 5
3 Al A BP0, 1 3 A X3 TE £Elo] == xylene O 7] 3Lo] 3} o
Canada balsam ¥} AH & H O 2 )

“1 A3}, & 3A00 rEReE nfof o], A gko] &
SR FHE U T B F2E FAD

N A=)
Ao SR A ko HE A ZE A2

I R - e N
B3, 5 3Bl WrEb nheh o], A S EFolel 57 f A
Fdubg vebllom, Aelo] Gaf wak Ak 9l =z v ohs
G ot Bge] RS AT AL A" o 2EH Gl e
Sl FA okt o)l g el] whE i FRfrE SV AT}
Aeaor duA s skl &S gkl

Axzol B3 71s o8
2o Es7ls o -5 g skr] fal, Aol 130014 22 eAF-MSCs&
B8 4 Ao A M FE ) ek, 2T o g A FA L B §

HI AT o) 2, A m Aol A -2 2 o 2 W skl F 271 w skl o,
3wt} o % & a A 8k St

<A 3L 2 2] 7-8H(Osteogenesis)2] 745, 1 x 1057 2] M| 3ZE 6-well F A ©ll
Lok, 70-80% 1 EFAA S VR W 7] v ke 5, A 8 e
v A o] =] €] 3+ tH(10% FBS, 0.1 uM A} EF=) 10 mM
W EF-Z 2] A 2 E 29 0] B, 50 uM o} 2= 5 2 W o] E201AMS: ¥ 313 DMEMU) A];
Sigma-Aldrich, US). U] &3 FBSWS 3§13 DMEM Wl A & A}-&-3}9] U}

N
34
el ik

= -
15500 23 Wi A1 & alghshd A 252 i F 9k 5, Al R o) ek P H Y=
SAs7] Aol LdelAe U= s A S8kl S48 Al & PBSE

= 3
A2 8} 31, 70% ice-cold o) BF-2-ol| A 1A 3F%¢r g8k r), o1 & =
A A 3 40mMe] el A9 8= S (pH 4.2; Sigma-Aldrich) 2 A28}
2ol A 1057 4 A&kl Tk,

AFS A, 7R 58] AHe 5 1A 7 59 100mMe] A E T 2] ] H
& 2 o] =(Sigma-Aldrich) & AF&-3}o] ¢ejzkdl el = S 91 A& 788l A Z T
7hestd de Y Y= S GMe AHER I ENEE o] &3] 570nmol A
S AEEk

T AT F4A WA 4Dol| YHER BRe} o] ek kel Bl = S Aol o] gk ke
B A& gelst 4= Rt} = 4C H 4Dol] Ve v} 7o), A X
i A] el A v ket A ZES G Ak dl= S e A whg
ey & 4A R 4Bo)| VrER vEo) o], vl A2 ES AN E A s
SRISFATE g, = 40 YERE nEo) o] AlE 9] g v i
= 2 o}o] = (Sigma-Aldrich) & AR&38to] A #Fstal] & A, ol vl &AL
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B3k f1 w A ol A 09k A Es 1300t U] 3 GhS Rl ek o) 24 1
wgol] w2 o) F/ AT T HOR BALE BAAYLL
sl a9l v}

H
-8kl 90-100% 71 &EFAAIE el wf7kA] vl gk &, XA 32 s fr =
WA (S-S FF 52 2 10% FBS, 100nM G A EFE, 10 pg/ml 21457, 0
3-0]AHE-HEZE 0.2 mM ¢ =W ER 2715 712 DMEM H A])ol] A
W} 3} A T

3o 19w A& agkalbH A 257k vl F ek 5, A e A2 A8
Aokl Oilred O R4S Tato] AE3FATE ARIS A glon, Fot D e
500nmell A &7 3k vt. A sHAl=, oF 1A1XF 59t 10% 22 0 72 ST A
5, 60% isopropanol-S AF-&-3}o] o] ]3¢l 715 2 = 0 A4S 10

Fok 5ol

QAL 2 A B 2y BN E E o] &8lo] 500nmel A & e,
T1 A}, 5 5A WA 5Dl LEbd vhe} ho] ti 2L

ok, A A B8k 1 o)A Wk A 15 5 A

A5 ol & 5C W 5Do) Vel ukef Zho], X HEA SE B8} 52 bl %] of] A

wokE A E=2% 3 00 gl 0 QM| kA vheS LER) ) & 5Dl A A
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4 1] ik ol A i8] gk = 7] Al 3EE EGM-2 (Endothelial cell
Growth Medium-2) ¥l %] of| A vlj 3} = A 1A, =2
WS A EE 9 gshe A2 A E LS,
et de 54 HE Gl @7 Ze 8y bl gkt
Fdd Ebe= G vk &7 A R A E2T:
(a) AF§F V17 21 CD19, CD20, CD28, CD31, CD34, CD38, CD41a,
CD62L, CD62P ¥ CD200°] t3he] B &4 o Wojeh4] 54
LFER] a1, AFEE uEA 21 CD44, CDY0 ¥ CD105¢] t] 8o B
QFA ol Od 6]—;<4 EAS 14-]5]_14—]
(b) 2l s, sl g} = vl el A E R etk =

7+ =
(©) TS E = 14A o o) Wi = 582 7HA.

[ "3 2] A1kl o)A, A 1A o] A W aEw ol A e
VAL HE-OYYAE &N & ALE5lo] (4l iel g 3-
%ﬁ%“ﬂ A 2SOl A FEgE 3lo] 54 A=,

87 3] Aol glol A, A1 A= gibsE Fo A Le =72
EGM-2 (Endothelial cell Growth Medium-2) ¥l %] of| 4] F-2F n|| @F &} +=
Zlo]l SA Q1 A=,

[ 73} 4] Al 13kl 2lo] A, A 15kA ol A EGM-2 9 A of] 2 Ejo} & 3 (FBS)S
A7 ko] v ksl 3lo] 541 Al 2.

(773 5] A1kl o)A, Al 1A ol A ¥l &k A| 325 DMEM (Dulbecco's

Modified Eagle's Medium) Wl A 2 2L#)| 3}-of ¥l 3l = T 7| & T
F7}V8k= A o] EA Ol A 2,

[7d 13 6] A 18ke] o)A, A7) DMEMY) A += FBS (Fetal Bovine Serum) &
S8 A S5 592 DMEM Hj %] 0] A o] &7 ol A ZHH,
[ -3 7] Hats s g FhlehE AlldA; 2

A7) kg 23 AFg rl# 01 CD19, CD20, CD28, CD31, CD34,

CD38, CD41a, CD62L, CD62P 2 CD2000] th3}o] B4 54 2

el skA 545 VERN AL, A wEA <1 CD44, CD90 X CD105¢]]

tslo] X5 kAl o] Wtk EAS UrE]-LH—E R S

%7] Aﬂ;é —@ﬂ = A2wH A &
=z

T/Hrii}
<a>94ﬂﬂ°ﬂ ok H° g e $e) AEE Bekah sEe
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[Fig. 1]
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[Fig. 2]
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[Fig. 4]
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