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(57) Abstract: The present invention relates to a method for increasing the stemness of human mesenchymal stem cells and, more
particularly, to: a method for increasing the stemness of human mesenchymal stem cells by means of endothelin-1 treatment; the hu -
man mesenchymal stem cells having increased stemness by using the method; and a composition for increasing the stemness of hu-
man mesenchymal stem cells, containing endothelin-1 as an active ingredient. In the present invention, it is contirmed that the ex -
pression of a stemness marker is increased and that a stem cell characteristic is improved such as the length of telomeres being exten-
ded, by treating human mesenchymal stem cells with endothelin-1, and thus cellular life span is extended, aging is inhibited, and the
growth and viability of cells are increased, thereby enabling mass culturing of human mesenchymal stem cells such that human mes -
enchymal stem cells are expected to be used effectively in cell therapy or regenerative medicine.
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By o o7t 71 V1A XY S71A X S (stemness) S S A7) & Wil #3 AR oS FAHCRE dE
2% -1(Endothelin-1)& AT 2N 17 T4 271AEY E7AE5S 7718 W, A7) H o= 7)1 E
Fol T A Y VAL, E dEdR1 & FEARCRE Xt AT 20 SUIAHAXY S7AET 5
7HE 2 B Aoty Ao A = QA G S AIE d R S Ao ST M ES vHA Y
o] Frtsta, dEvo] dol7t A4HE 5 74X BEAS FIAD 7 US5E AT =EN, ol & F3l X
o FHE AGHIT, =55 AT B ol AEY A4 H ASHE SIAA A7 UG EVINEE gFeR
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By 2 1 7E F Y] SV M Q] E7] A 5 (stemness) 2 5 Al 7] & WY

= ¥ F7H3] & 714 3 (Mesenchymal stem cells;, MSCs)+=
stol| A 2 A A4S 74T A7) MSCsi= A Al W o] &l
A AE, oAl & B9 &4 E(Osteocytes), 913 Al 3 (Chondrocytes),

s
3
1 A 3% (tendinocytes), A " A| 3£ (Adipocytes), T+ Al| 3 (Myocytes),
_'C_)[_
%]

|

o} M| 3 (Fibroblasts) = 2.2 #3812 4= QJv}, Wk, 24k v x| 2o A=
A, A, WA E, DA R X} ke 4= vt re) A =
MSCsi= 2l 22 117} o}l Zell 2~ IMHC &9 & 43 817 v, MSCs 7 H 9 9l
gAdo] gl= A& Yedl= 45 A= F < 24 gk} (Klyushnenkova E et al.,
J Biomed Sci, 12(1):47-57, 2005).
ool tJale], MSCs+= & A 40 & Ve B =, o] 2] FX1A], go}
o] 2l (fatal graft) ¥ <= 2 3ke] AA A Z A-E-E 5= 1 TH(Le Blanc K et al., Lancet,
363(9419):1439-1441, 2004; El-Badri N.S et al., Exp Hematol, 26(2):110-116, 1998).
o] 2] gt MSCs+= =, X% 24, Al th E(cord blood), HZd, Al Ao}
Z 2] (neonatal tissues), 1 7F EjHF G-o] T} k3l A9l 2x o 2 HE HadE 4
RO Al A A 58 MSCse] 7l el &= A7} 3l
A X ) Ao gt HA DQd A E 4= IX100 AEo|H, 2711&
W31 7] 2e Qe Aslhx] Tahathy 1 ke 0] Lol 7] #e| thorak
71 T 7] AIEE o] H5o] & Fwstel ™ A& invirrool A 10
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dZ2glA 842 ST T A, 71424 Q) A (stemness acting signals) 2]
AS FAAIIAL, VRS A ES 0 RE EE FASA T4 L
S7INZIAY, AR ols 84d& ST SR YE= Ale 238
) B (Pittenger, M. F. et al. 1999. Multilineage potential of adult human mesenchymal
stem cells. Science 284(5411), 143-147).
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H, =& H(Endothelin, ET) & # I Al Zo| A A= = HEfo| ==,
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f=4
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Z 7| Al 3 5 (stemness) = 5 7HA 7| = WS Al FolE A EH 0 Z 51, o]l &
A8l =714 3 vl oklol ol kel #1-1(Endothelin-1, ET-1)& = 2] 8lo] ul %3}3=
GAE Eghet,

V=S Y AR T V1A A v FA] Al 7
Z7E5E VA XY SV E Tl AAadtE HAES Ay Yo
QT3 A}, A F1H F71AE W GFole] AR W12 Aoz
A ES) FE e FRET

F71A £ 5 #HE X F(7H)E = Oct4, Nanog, Sox2, c-Myc, KLF4 0] &2 4

@MNO‘

gL, PN AE S WeF 8ol §55ka F71A %
E4o] 53 FHH I DS L 5 QA7) wEo] Aol -85 o] 83 1
Stk 53], vl %5yl 27] M E7H B @ sk 0% el ooz ALY ¥3E
A ek e weha, A o) A A Q) Y5k A E Y Al Ao
e 4] Qlt). WhebA O] W el wte} 27 A £ HHAEE o 5T 5
)

2

g o] A A ol ol A= QIZE 119 S 7] AM S vt o) "1
Hheka B R Azl Ocvde] WHTE 249 Ash, A 471 S5
o] TS Oct-49] whuld 3 mRNA A o] Z7Hehs

RIS THE 1 R 2 =), o] §F A 7= 11 T1H5 S 714|220
ALV 12 Aelg oA F7I AT Tl H T A S A ALah Ao|ch e,
7| A ES %] Ocd 59 T = TV = S W o8y, 2wy 9
ol AR L Aelsto] Bade 447 58S o 5 Ak
el EY AR ] B Bshs e wo s

dl 2 v] o](Telomeres)o] Aol & 21T 4= o}, 2 njo]= 2 A3 ¢ 4 A 9

Weto) A A E A E S Falvh wek-tf-id g RS WA ek 5
TFzolt). 'l &2 ¥ (telomeric) DNAT &2 7| L] # & whE(Q17ke] 45
TTAGGG) S & F-AH Ax}pA] Fx2A, 1 2ol dhs e A| L o] =18

(o3

bpoll A8 3 %W+47ﬂﬂﬂwqﬂﬁwiwiﬂaDW\%ﬁr
= A (centromere) 9 & ol A 2} o] GC2| EF ¥ (GC-rich)& YEFHI T} o] 2] 8
AL GAA 7 HAE o] F 2 DNA Z2 9 2bAlol] o3 G-7H o] &9
BAZ o) ato], &9 whef 7] ¢-7bebo] dak Al 7] & 4ol o &
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minimum essential medium, Eagle, H. Science 130:432(1959)), a-MEM (Stanner,C.P.
et al., Nat. New Biol. 230:52(1971)), Iscove's MEM (Iscove, N. et al., J. Exp. Med.
147:923(1978)), 199 1l ] (Morgan et al., Proc. Soc. Exp. Bio. Med., 73:1(1950)),
CMRL 1066, RPMI 1640 (Moore et al., J. Amer. Med. Assoc. 199:519(1967)), F12
(Ham, Proc. Natl. Acad. Sci. USA 53:288(1965)), F10 (Ham, R.G. Exp. Cell Res.
29:515(1963)), DMEM (Dulbecco's modification of Eagle's medium, Dulbecco, R. et
al., Virology 8:396(1959)), DMEM ¥} F129] £3}= (Barnes, D. et al., Anal.
Biochem. 102:255(1980)), Way-mouth's MB752/1 (Waymouth, C. J. Natl. Cancer Inst.
22:1003(1959)), McCoy's SA (McCoy, T.A., et al., Proc. Soc. Exp. Biol. Med.
100:115(1959)) 2 MCDB A| 2] 2 (Ham, R.G. et al., In Vitro 14:11(1978)) - ©I
o]-g= 4= 9lt}. o]of, v}2 6} Al = a-MEM, Eagles's MEM, Iscove's MEM, 199
1 X], CMRL 1066, RPMI 1640, F12, F10, DMEM, Way-mouth's MB752/1 %
McCoy's SAE FAH o g2 He Ml 4= 9l o 7 vl 2] 6} A= a-MEM
A A = gl o}, ofol g = A2 oyt ¥ W o] x| = A=

F7hA o ® Fokeh 4= olal, I o Wi Aol = d A o] 9ol VA EE
&-%XJ o7 HH 01:3}7] Haﬂ E&/\C]—XJ e} 27] /H]ELZ_ HH 001:_9_ Z/K‘] =2 DI—?:—] ﬁ] ]

(]

A&zl oju ot A 2 ke S 9t

g kg o A ' /|- [(ET-1)< 0.0125 W] 0.25 ug/ml2] & =& 1) 4]
ol 3£3tE = Alo] v s}aL, 0.02 WA 0.09 ug/mle] 5 5= E 3= 2l o]
Ul vlgb= s, 0.02 WA 0.03 ug/ml ] 5 =2 234 = Slo] 7H4 v s,
o]l gt ¥ = A& o}t

ol &}, & g o] o]s| & 57| fl5to] vpEA g A Ao & A A gk} ey
al7] 9] A o= Bk S m o) 4] 7 o8ty Yate] AlFEE AY 8§
A ool oaff & g o] W&o g ¥ 1= A2 ot}

[2A] 4]

AAA 1LET-1 Aol & 17 S SV M2 SV MY S S/ a9
stol

ET-1°0] 1ZF 539 S 71 M 329 S 7] Al 35 (stemness) & 5 7HA] 7] = 4]
gelstaa SV A £ e Az 7HE Ak 2l w7 Oct4 9] 232
23 B okt

(o

1-1. Western blot 2 7} $+91

AR F3kA F71 A F oA ET-1 A 2] o] whE Octd®] ol d a 2k-g 2918} 7]
18kel, Lonzadl A T & 1ZF 51k Z 714 Zoll ET-15 5 % 1(0, 0.0125,
0.025, 0.125, 0.25 ug/ml) & 5] 2] 3+ 3 vkl 2 Wl 5= %] 2 western blot 53} 5}
olst i), o)) Al H 12} g L 2z} g e] 2R D &4 v&eFY) B
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1] VFERuL vl e} 2.

[3E1]

Protein Size(k |Primary antibody Secondary antibody ECL

Da)

Oct4 43 santacruz anti-Oct4 | Anti-Goat IgG (whole ~7min
antibody molecule)Peroxidase
sc-90811:2000 antibody produced in
Dilution rabbit(Sigma-Aldrich

A5420)1:3000 Dilution

Positive 55 1:10000 Dilution anti-mouse IgG(Whole ~35s

control(a-tubuli molecule)-peroxidase

n) antibody produced in goat

(Sigma-Aldrich
A4416)1:2000 Dilution

=7 xﬂi% }74 oct44 D}H“ & ‘j“?i T 7F EA %}711 %7@%
gelatel on, 53] 0.025ug/ml2] A2 5ol A 7hg =& wla vk X 5
Lrebgl S o 5= SlslTt

1-2. Real time PCR 2 3} %}91

ET-1= A &k 13 5353 S 714120 A4 Octd 2] mRNA 3 &5 H]
Aste], Q17F F3H] 714 Eoll ET-12 A 8] 8L 244 3 RNA S &
AR A 0l cDNAE 3HA] 3 E}_A o5 Fg o g I/ ALEdHT 1 229
L g}o| & o] 83} real time PCRE 4313} 93 T}

XD 5 1: 5'-gaggcaacct ggagaatttg-3' (Oct4 forward primer)

ol

O]N_&i

i

],
a

J
OMN'FJ

XD 5 2: 5'-tagectgggg taccaaaatg-3' (Octd reverse primer)

71 A, 5 200 vhERY vEe} 3o, RIZE T3] F 1A el ET-18 A 25kl &
T Oct42] mRNA Hd o] Z74gH-s 2l

"

AAA 2. ET-1 M| fe] & 17F =719 Vv dl2ujo] Zlo] W3]
3ol

ET-1 A& f-Fol wh A1F 511 714
gelst7] Yshe], 60mm plateol] 17F F11S9] =71 A 3£ 9] confluency 7} 60%
Y5 AEE FH e AL ET-18 Aeah] A v g & Al o2 ZolgE oh,
ET-10.025 ug/ml2 A &]3}aL 2441 7 T vl x| & 231 39 F gDNA A =&

o Wizvlof o] W3S

N
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i
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FAST 18] AL 4] A E-E ©]-8-3)9] Real time gDNA PCRS =30 310 2 4
ET-1 A g]ol] up& &2 wnjo] o] & v sl

1 AT, & 30 YERY vhef o], QIZE F1ke] E V1AM 2 ET-12 A3l &
o], oF 31| o] & w|o] o] Zo| 7} Aol H&-& gl

—

A 3 ET-1 A el g g 224ve] Z7A Tl AAA SR Bol
#g7) A el 22 QA7F F34] F7) A Foll ET-12 A 2] 5h9l e 2v] o] o)
Aol7k Aol 7 & selgtel ubel, 9147 o] f1F5Hx) 2i=4) G-banding ¥ 3
Felatgich ol & 918, F27) g4 Wl
(@)

)
G-banding 33 A2 dulal Fal 8 491 E A (trypsin) &2 A A €] g &,
Giemsa M A2 GAAE ¢ A sh= whH o2 214 & A A (euchromatin)-= Y12
Ao 72 o] A A A (heterochromatin)-= Z1 g A © 22 &3 A ¥ T} G-banding & &
A2 A (band)E ol A7) wl<toll GAA A Al 7HE Eol
AREE =AY
G-banding ¥
A A 9] o] ol

N
Xl &= Free Text
<210>1
<211>20
<212> DNA
<213> Artificial Sequence

<220>

<223> Oct4 forward primer

<400> 1
gaggcaacctggagaatttg 20
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<210>2

<211>20

<212> DNA

<213> Artificial Sequence
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