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2 gl 542 hESC(human embryonic stem cell) f+21€] M-MSC(multipotent-mesenchymal stem cell)& &
AEo R ¥3sl= W3ES 57 ot E= 58 RAEZA, A7) M-MSC= (D140B(beta-type platelet-

derived growth factor receptor) 2 (D44(cluster of differentiation 44) ol 3k FAl M¥EQA AS E
Ao 3t UFEST T AW e XES ZAHES AT ol

A HE 5

A7) BAS Ay 9sle], B ke hESC(human embryonic stem cell) 219 M-MSC(multipotent-
mesenchymal stem cell)E fFEAR o= EIets WPFEZ =339 o} = X8R ZAAEEA, A7) M-MSC
+ (D140B(beta-type platelet-derived growth factor receptor) % (D44(cluster of differentiation 44) &t
Holl gk A AERJD e EHOR st W3es 5w dY e A58 2AES AT

ok o] Ao 9loja], A7) M-MSCE hESC Aol 4] EB(embryoid body) Aol o&te] 3w, thaAd
Y (porous Transwell membrane)9] ofg|F o2 o]F3ste] EHE AU 4 ATt

2 odbwgo] dAA Ao QlojA], 7] M-MSCE ~FE F AdfolAE-fALe] FEE 71X, wEZ A (Matrigel)
ol HFr-8A TH(tube-forming capacity)< 7FAW, H-"1#& A2 (pro-angiogenic potency)<S 7}A+= A
[e)

o o] aAjde] glojA, A7) M-MSC: (a) CD73, CD105, CD90, (D146 2 NG2(neural/glial antigen 2)
S wdgh; (b) HLA-A(human leukocyte antigen A), HLA-B(human leukocyte antigen B), HLA-C(human
leukocyte antigen C), HLA-DR(human leukocyte antigen - antigen D Related), CD133, KDR(Kinase Insert
Domain Receptor) % TIE-2(TEK tyrosine kinase, endothelial) Y& Wd3A 2S; (¢) OCT4(octamer-
binding transcription factor 4), NANOG(Nanog Homeobox) % SOX2(SRY (sex determining region Y)-box 2)<]
o] sz dE; 9@ (d) EMT(Epithelial-mesenchymal transition) ®}A<Ql TEZYEo] Az dw; & E4
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2 odbgo] gaxdo] glojA, A WHEE F3Fe bEA g vhage | Ak s gyl e
SR 234 Ao, oo A= A& oy

Bogde] g glojd, Y] BT SBE BT, I 5%, 4F §F, AT 5T, 2 €3, o4
25, 13 55, 29 55, o 55, &x 55, AuE T o] AYHd v S e BF
o1 AY & 9t}

T3, B oawe ] 2AES ¥dete WEES 5579 O BE 5§ EE At

ggel g

B odbrgof] w2 M-MSCE hESCAlA fralld AERA 7|29 BHASVIAEE AFESte] X538k AR g 42
Fol AER MPFESE 2579 ot i X5 g dA3F FHE BHolu r}.

ZEHo] 7hH dy

=] hESC f-alle] M-MSColl Wigt 54S uehdl= AToltt. (A)E hESCAlAl M-MSCZe] #3745 vehdl=

o

olm, (B)E M-MSCS] morphologyE WERNE Zlelar, (O)& M-MSCO %W o] od o fg5 lgh 3lo|n,
(D)—‘E M-MSCel  SAFEA  AE el Zelw, (B)& AWAEE3H(adipogenesis) 2 WM EES
(osteogenesis) w3 o] Aes RSN, (F) WEHANA FE-FA =S IAS 3o, ()=
HUVEC EaI) M2t FaldAr] AlE 7 a2 s8o] s 91t Aot

T 2+ HCIE =% IC/BPS HE e N-MSCE o]4dt 499 a7E vepd Aot (Sham: diz; HCI-IC:
HCIZ f%% IC/BPS 1 % HCI-ICHM-MSC: IC/BPS HFE M-MSCE T4 7). (e 4 ZeolAe w3
W<t(intravesical pressure, IVP), E7F<t(intraabdominal pressure, IAP) 2 ®ix33](micturition
volume) & A3 ZAFolx, (B)e= 2z LFolre H&E staining, Toluidine blue staining, Masson's
trichrome staining 2 TUNEL staining ©] ™3 A= yeudy, (O)= Z 2&5o49 NVC(non-voiding
contraction), MI(micturition interval), MV(micturition volume) 2 BC(bladder capacity)E A3 ZA3}=
Yeldl Aolar, (D) 2z aFolMe A EAF(mast cell infiltration), A% (fibrosis) = MFEAE
(apoptosis)ol 3t A5 YA AHolt},

% 32 HCIE =% IC/BPS HE Hdo] M-MSCE o]4dt 499 a7E yehd Aot (Sham: dizxw; HCI-IC:
HCIZ =% IC/BPS ZL&; HCI-ICHM-MSC(250K): IC/BPS #E 2.5X105 M-MSCE F93 15; 2 HCI-ICHM-

MSC(500K): IC/BPS ENEQ] 5x10° M-MSCE =9 %), (M= 4 Z2FoA9 w3y d(intravesical
pressure, IVP), E7Z<¢t(intraabdominal pressure, IAP) @ ®i:zX-3](micturition volume)S =33 Ai}o)

3L, (B)+ BP(basal pressure) Maximum pressure, MP(micturition pressure) 2 RV(residual volume)S =7

st Azt (OF 1. 0x10° M- -MSCE o] 25 &2 45 5o NVC(non-voiding contraction), MI(micturition
interval), MV(micturition volume) % BC(bladder capacity)s 43 A= Yeld Aolt}.

% 4% HCIZ §X% I1C/BPS HE Ldof] N-MSCE o]2)3F 799 xZ sty &4 AxE veld Aotk (Sham: of
27 HCI-1C: HCI® §=% IC/BPS 28: HCI-ICH-MSC(250K): IC/BPS FEel 2.5x10° M-MSCE 98 12
HCI-TCHM-MSC(500K): IC/BPS #AEe] 5x10° M-MSCE F1aF —13%; 2 HCI-ICH-MSC(1000K): IC/BPS ZEo]

1x10° M-MSC2 Tt a2F). 4 aFANAMY AEAZE, Toluidine blue staining, Masson's trichrome
staining % TUNEL staining ©l o3k El}% e AHo|t},

T 5% ¥ HCIE F=% IC/BPS HE RHlo] N-MSCE o]2gh 4--¢F UB-MSCE ol2g A5 an& nlug 4
o] Th(HC1-ICHUCB-MSC(100K) : 1C/BPS P Eo] 1x10° UCB-MSCE F& 18; HCI-IC+UCB-MSC(250K): IC/BPS #
Eo] 2.5x10° UCB-MSCEZ 918k 18 HCI-ICHFMSC(100K): IC/BPS BES] 1x10° N-MSCE F13F 18; 2 HCl-

ICHM-MSC(250K): IC/BPS #E9] 2. 5x10° M-MSCZ FA3 1F). (MHeE 4 a2FdAY "W (intravesical

pressure, IVP), &7 %t(intraabdominal pressure, IAP) 2 B3] (micturition volume)= A3+ A}o]

_6_
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i, (B)+= BP, MP, BC, MV, RV & MIel tfst Aol gt Ao},

L 62 LPSE =% IC/BPS HE Rdo|| N-MSCE o]2g 459 &35 vebd 3|tk (Sham: tizat; LPS-IC:
LPSE &% IC/BPS 1&; LPS-ICHI-MSC(250K): IC/BPS Eo] 2.5X105 M-MSCE 593 —1&; LPS-ICHM-
MSC(500K): IC/BPS EJ] 5x10 M-MSCE 3 15; 2 LPS-IC+M-MSC(1000K): IC/BPS HE] 1)(106 M-MSCE&
FYgt 15). (M= 2 2EAS BP, MP, BC, MV, RV ¥ MIdl digh Aze] digh Aola, (B)&E 7 LEFA
o] Wt (intravesical pressure, IVP), &7 ¢t(intraabdominal pressure, IAP) % 8]x=F-3](micturition
volume)S SA3T Aol ()= ZF Z2FNAY HEE staining, Toluidine blue staining % TUNEL staining

o tzr Z3= Jehdle, D)E ZF 2Fd A9 vwkA £ F(mast cell infiltration ¥ A|=EAE (apoptosi
s)ell gt AaE YeRd Zlelt).

L 7% LPSE =¥ IC/BPS HE R M-MSCE olA 3 A5-9 2434 #4 ZA34E ekl Aolth (Sham:
Oz LPS-I1C: LPS®E =¥ [C/BPS “18; LPS-ICH-MSC(250K): IC/BPS #ES] 2.5x10° M-MSCE T8t
185 LPS-ICHM-MSC(500K): I1C/BPS #Eel 5x10° M-MSCE F¢J& 18; 2 LPS-ICH-MSC(1000K): IC/BPS #E

o 1x10° M-MSCE 93k 1F). 2 2FAMY A|EAEFE, Toluidine blue staining, Masson's trichrome
staining ¥ TUNEL stainingel ™3t AxS vjeldl Aojt).

= 82 At (ketamine) 22 - KC HE Rdo] N-MSCE o)A A9 &3E vebdl Ao|th(Sham: W=
; KC: Aoz fueE KC I5; KCHM-MSC(250K): KC #HEJ 2.5X105 M-NSCE F993F 55 KCHM-
6

=

MSC(500K): KC #Ee] 5x10° M-NSCE 8 18; 2 KC+H-MSC(1000K): KC #HEe] 1x10° M-NSCE F& 1
). (M= ZF ZasolAe BP, MP, BC, MV, RV % MIo] thdl ZAxle] gk Aolar, B)+= & =L
Toluidine blue staining, Masson's trichrome staining % TUNEL stainingol w3t Az=S eld AHolH,
O 2+ g9 vwrAIEX F(mast cell infiltration), A=(fibrosis) % A FEA}E(apoptosis)el T
3 A3E UERH o).

= 9= At (ketamine) 2. &2 F&E KC FE Edo] N-MSCE o]A3 A9 a2 vebd Aolth(Sham: =
;o KC: Aoz fE KC & KCHM-MSC(250K): KC #HEq 2.5X105 M-NSCE 93 55 KCHM-

St

MSC(500K): KC #Ee] 5x10° M-MSCE F¢13h 28; 2 KCH-NSC(1000K): KC @Ee] 1x10° M-NSCE F&

F). MDE 74 2549 33 d(intravesical pressure, 1VP), &7 (intraabdominal pressure, IAP)
2 v x=F- I (micturition volume)S =A%+ Autolar, (B)= ZF 1FAA Y HEE stainingol] W3t A= e}
W Aot}

% 102 LPSZ #=¥ IC/BPS FE B i AEp(ketamine) 22 FEH KC HE EdoA Fux ddFS
SAc Aooltt. (A)FE LPSE FxH IC/BP HE wHlo Ao FHx HHFS SAg Fo|L(Sham: thF2;
LPS-IC: LPSE FX%¥ IC/BPS 1355 2 LPS-ICHM-MSC: IC/BPS 'P'“E] -MSCE F9lE aw), (B)E A
(ketamine) 02 ¥ KC PE RdoAe F4x WS =43 Ao|th(Sham: thZE+; KC: Agtdesw {4t

HKC 255 2 KCHIFNSC: KC RE] M-NSCE #3318,

T 118 HCIE f5% IC/BPS HE ndoxo fAx HazksS =A% Ayto|rk(Sham: mza; HC1-IC: HCli
FE=® IC/BPS F; 2 HCI-ICHM-MSC: IC/BPS FE| M-MSCE FU3 Z2F). (A SMAD f-xxzte] wrak

= L=
7

Ak Aola, B)E Wnt AZ Fdxke HdFS SH3 Ao (O AAAA F-dxe] HazHS %éﬁ&
ZEl=
E 125 LPSE =3 IC/BPS HE =Y = Al (ketamine) 22 2 KC HE RdoA Fdx dazks
=33 Axto|t}, (A)E LPSE =% IC/BPS FE mddo]xe Shh, Pte-1, Wnt6, Wmt8b, Wntll, Fgfl6, Egf,
[gfl 59 12 L3S =438 Fo|(Sham: lZET; LPS-IC: LPSE %% IC/BPS 18; @ LPS-ICHM-

MSC: IC/BPS FE] M-MSCE Y3 1F), (B)+= At (ketamine) 22 4% KC FE Zdo A2 TNFalpha,
CxcllO Cardl0, Il1-4, Snail, Snaid %59 F&AA WS FAHE ZAojth(Sham: E+; KC: Agdloz {2
=l KC 235 ; 2 KCHM-MSC: KC HEo| M-MSCE F43F 15).

T 138 HCIE =% IC/BPS BME =Zdoa o]2% M-MSCO in vivo ¥ = FU3HA ofRE optical
|

; WAL Ges

o o
imaging ¥ nanoScanPET/MRIZ =A% ZAxtoltt. (A)E M-MSC o]2] & 12 /44 ¥, =9%o

_7_



10-2018-0036044

5

=

=

H

el
=)

=T ™ o o wr ® = L£w N W L s oo H® o < X W o
U = 70 70 L, ~ Sk — T wE g W R ™ T T o T
(EE - = o N mn o ) = ;B o o o) i i
e | < _év _év st zT.c TE o ~ O ar d. xX ﬂl v: =1 =1 |
o W = w A TRy PR e = Eﬁ:_ = X F X O
RR & op mﬁ B W G MM T s NBE ,xﬂ f_ Mo ot LSS A MO ) %
Ny, = g G G ~ N T oE T W -2 Jo H T % ° B T W T W o8 Fo
wm K S Gl Gl . T X, S ) W o e o sk m ook h b L
M oa 3 Hhy ] T e Bl Ty M o ey <A o] n K B T ) T ol X
4T E EI T BHLBEL Tlhg w2 e 6 W 28 mH K
2 - iy T EHo T wim Iwiw a9 e Hp L
2T = < Q- ST RAy g H O o ReE Rw < op
ER = o ) = £ TS T~ = & o
=5 a = 2 - MLT o T oA Y B W oo o o
- = el L ) T R = P S T Il <) : )
wir = T M9 5 X ~ = KR y 7 PN B R o oo i -
S » N T I HEhHE bge 5w y <% T = T = o X
o — -~ T . ™ Gy = dl#u =) gl XY= = o
T A X = < Lo oo T T Ty o mwrxAEPT w2 (i T A
a = =K = 5 ) = e AR S S | R e e = = o
IS H B o X Nd N~ N e .~ o= BE R e U R - or XA
207 2 = RE T OE_4wF R ¥ ol g pexTe g3 T T
e . T X — N ® ™ gngo N g L K Yo LD m oo S OGS o
Mo D © = % CR A ow F = 5w FE o o o oo [ = ® R o
oo o P e TG - R - R Tl L PR v T ok 7ok
[ SN o w T T OLET OF T s REp T = W ol
E a o o LR S G N N _T = o X T 0 RO < No
- 7" o oy W F o N @C C oo ™Moy T =W o . By = ur o o
=% T g T X wrw g SHBL ad WNFr PRI Iy T w o
- < ] T o T T W X : o BT LS
T oF © = ,W_H b m_,.a Joo mE Jmo Wy = - gl R ) = 7o) . o Lo. ) umu UI# = 11_.1# = TR m
I e T eE 2 > mp -y mm T M TR zE T BT R o < o B
g o ~ ol . g N —
% poR TR = = N,ﬂ o]E i w T H o = N Mro Wr%v « wjr %ﬁm@.ﬂﬁ M_,de R o X = A Wi ok
=S 5w o — e MFL TN N T W M= % B o o T o 2 o) A Xjo (-
oo T o 7 2 PR MY snT Teg opxRem ORTEN g =g el
e MW T 3 ° CECI I o oF ﬁa NOWN Hop o o Moo g X o)) woe g .m IS 7o Hmu ~
T Mg = o WPo oL Tl = NN ,mhe A gy S s = =N
R o) . HMEAT Ol oo & = ®: ﬂomﬂﬂhﬁr ﬁﬁﬂHNrLurﬂAﬁo c o2 S 2 ooy B
; I~ - ~_ % 87 % ° = N s 5 = 8 .
%m%mﬁwﬁ x T 3 ﬁm%wﬂ&wﬂzﬁxﬂvw.m%m d%iwwzﬂ,%ﬂ =5 B5 wad
= _ o [ — o ! 2 o oF =z 2 N 0 = o O WM B o : = : e
,mmﬁmﬂ L W T o meﬂ% WHEE#N# R mﬂWTmem %xwmau@w_ mem _mmwm %AT%
—~ — = = % B = i i o
EeEP U P g o wmiol RIIcbr UL ToEH pL Ve S2F S2F ROF
2B ® p = = ,&,EMT_U: mﬁﬁ?% HE,% Eﬂo a mEﬁuERﬂwﬂ T g ow do v
P W o ~ BT ¥ = - B Moy E o) W B
WS g s c T 0N mEHAT ST ¢ T g o @E® BT 0Ty O
53 S 2 MW & el N E Y SR NEDS o5 B @S gl R o0 By Mw %o ) wx Mo 9w
S R S < ~ O TR A N o T m L HF W LW R < 1 o B wo Mo of
F S M = o ek B2 o = oo o - N I C I S = A w s w2 Mo wr
_zrl % ‘% OM ﬂ.ﬁ Ww q ;OT q .% OM OME ‘D| ﬂ OWH \WH ‘M - >HAO :.L ‘mE ‘Llﬁ ﬁa ﬂ mmE - \m —_ . \m »Anﬂ A . ‘mﬂ
U S S 2 2 R - = - o] 2T o m) - TN T SN gz S84 5
[ O 0 = ) ) ~ — — - I 0
W BT M < < TN T BN T T m T AT o &2 = R EaR
T Fy §OR ORK NdT N Ry EWaT o g RVLD Gy T TRE TEL PEL Ry
3 =} _~ N ~ - =r . f . e o sl
E%hw e = 89 3% g B g ¥ gx3 g% v aga s a5s abn T oo T
BEMRT SF o IW O IW g XUy H%EHHTW H%.HQ&H TREFEIF L ET T E® T O od
TS0y T Y Exy =5 We s SEXTae s TAN T _HBERD S LB LB T WO
) ) Jo ol gy Ny wERR Pl Perpel X WEEFE P = o o
CoPH IR G g S8 gmalg p_gB P AT a s HY TP ®eo w2 WD
Edo® T~ A R R E o TEBHE W S I - I R N i
EoZF WO W MW HE WhRT T BZHENTT BN KPR BTHRST 2R 2R @
= = = T = < = %
S s s S s s s s

=2 =
=

=

A3t

3|

s
i

is ovg—

o

L

Fu

el gof, AR

[0029]



[0030]

[0032]

[0034]
[0035]

[0036]

[0037]

[0039]

[0040]

ZIHSd 10-2018-0036044

48 (%, otguA 9g), AW Ade] AN e SEel 74, AW Adel AM = ANA @3 2 47
(FRAAL AN o), PEbsAY e AFEA @AGe ¥ EPPY. NEE ARsH A8
B oogH EE R Py BRE . 47 ARES st FopRw ohiet oju] MR Fehol
Qo a7HE And THach AUS "AskPalliating) s AL ARS G4 2 A9} wwsle], A
WogElel WY R/mE vigr e e 94H AT gAHAL R/EE QY] A Fol(tine course)7h
ZAAAL PolAE AL g

B odgel el o, "HEFE o EAL AT YA Ex A Azl S F= A4 Folr)
FEFES BW EE T oY Folm 4 glon, AW Yo WAL YNHoR 95, AN, Hdst, HEY,
SRS %F wE AdAtd AW Folth, wep, ST 2B Folo AW & YAY, 2YE
T FEAe Folrh R Aeeh, 2B "M oR wE AUNHOR HE 5 et F

g ol YA o Fad ool 4] 2YEL ARSHon fEP 0 FelHdny BT + Ut

4 A 9 1
Ag £ gy
1.1. hESC(human Embryonic Stem Cell)--# M-MSC(multipotent-mesenchymal stem cell)®] £3} @ wjokuby

2 odtgo A A MAEE v]E3HE H9-hESC AEZAA EIAIZ MEZA], "M-MSC'Z WHrgsle] ARSI
H9-hESCO] Al & M-MSCZ 9] #3HE 1A)= 71E&o 7IAlE viul= =AYt (Kim, J.M., et al. Stem Cells
Translational Medicine (2016); % Hong, K.-S., et al. Tissue Engineering Part C: Methods 21, 322-329
(2014)). FAALR, I3t vlol&7|MEE FdAkA FE(37TC, 5% CO, <1FFHlolEl) oA EB(embryoid body) %
e Bl 2] BN F, 8 m BA/NE b AENG QA ool 23 2w Ao 5%e] FBS
7} E4E o] 9oy, Alo|EFIele HUlE A ke wix]Ql EBM-2(Cat:CC-3156, Lonza, San Diego, CA)& A}-&3}

. A 27) gAE oF AFA AZE YA AN sl olsh g wekoz A}
WF A ol ol Bakglon], AEe] old HE e 54 vhAY WA JES PR AL Fa st

i
o
-
[l

A7) o F=ulE MMSCE HE mele] ZekAdl B I[(Sigma-Aldrich, St. Louis, MO)oZ Z¥H
ol A EGM2-MV Bl (Lonza, San Diego, CA)S AF&3}o] 37C, 5% CO, AFFHolE oA wIEAY. RE M-
o

MSCE E3l5 e (multipotency) S §%3}7] ¢8te] 10 passage ©]ste] MEE AR&sigtt. W
(surface protein expression), Al¥Z52(cell proliferation), +3}52 (multipotency; osteogenic,
chondrogenic, ™+ adipogenic lineages®9% in vitro differentiation), in vitro angiogenesis assays =
815 &4 (karyotyping)< 71l 7|AlE vtd2 FAHATt (Kim, J.M., et al. Stem Cells Translational

Medicine (2016); 2 Hong, K.-S., et al. Tissue Engineering Part C: Methods 21, 322-329 (2014)).

1.2. 58 22 9 M-MSCY F4

E SEAY2 Atgsta oAt AHsE 9 ¥ Y] (Institutional Animal Care and Use Committee)
9] £9l& wrol 3 HATH(IACUC-2014-14-167). IC/BPS(interstitial-cystitis/bladder pain syndrome) FE
2do] HCl Y2 7|0 71" vpR =P A H(Song, M., et al. Stem Cells and Development 24, 1648-
1657 (2015)). IC/BPS w& = de] LPS(lipopolysaccharide) HAFALE 9slo], 10579 ¢+ Sprague-Dawley
rats (OrientBio, Gapyong, Gyeonggi-do, Korea)oll 26-Al©]#] Z}e|E](angiocatheter)E ©]&3sle] Qx5 E3
wygoz ZElYl A (protamine sulfate) S HAFARIE I, o= Q2AH9]  tfiFdlold(abel,
denudation)& 93 Zo|t}. 454% §, whago| u|XW, PBS(phosphate-buffer saline) &do= A AT
S5 =] el 30% woF LPS(525 mg/rat, Sigma-Aldrich)®2 Ak, 5F
PS/LPS(protamine sulfate/lipopolysaccharide)®] A FAle] ol&] QzAule] WX AAHE F=
th. Aletd (ketamine) 2o WFA(cystitis, KOE 7129 Bt §A8HA F=5 Ak, ohek, 12

K
\

[e]
o O,
o -
Qo N =

AN e
o, ¥
% vo 5 o
o 3
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Fdoll 7 el AA 25 mg/kge] AEFY A4 (ketamine hydrochloride, Huons, Seongnam-si, Gyeonggi-do,
Korea, EK1352-11)S A 2 E7ha2 FASFEC. HC1 A& FAF, PS/LPS AAFAF = AP FAP) o] F9f
A3 159 Foll 5 AA)7F o]FoHaL, PBS HIE|E Hi= M-MSC 7]Fel B Et& 500 um A7) 9F 26-7)
o[ whkzE ol&ste] WFel A A7i(dome) o] Hustsowm AR FAHJT (Song, M., et al. Stem
Cells and Development 24, 1648-1657 (2015); Kim, A., et al. Scientific Reports 6, 30881 (2016); %
Song, M., et al. Stem Cells and Development 23, 654-663 (2013)).

1.3. ojgolz WFNY=AH (awake cystometry)ol &3 #H-FNYEA = (cystometrogram)

T ASAEE i ARl e mEFEA 21 AYHA g HEOA  FAHJY.  dFut
(intravesical pressure; IVP) 2 B ¢t(intraabdominal pressure; I[AP)9] 7]&& H3A 7]F£9 Rud=

A9 Ex(catheterization)7F W3ULS4d A 3¢ &< FAHAT (Lee, T. & Yoon, S.M. Int Neurourol
J 17, 44-47 (2013); 2 Jin, L.H., et al. Int Neurourol J 14, 54-60 (2010)). W3 <=WH37](Research
Grade Blood Pressure Transducer; Harvard Apparatus, Holliston, MA, USA)9} w]A|5=%18 X (microinjection
pump, PHD22/2000 pump; Harvard Apparatus)ol] AZA¥ F-Fo]x]+= PE-50 7}elE|(Clay Adams, Parsippany, NJ)
E AFEste] HA2EAT. wlx BT (micturition volume; MV)E S|4 W WHZ 7] (Research Grade Isometric
Transducer; Harvard Apparatus)el 9AZA® AAHgtdo o8] ALK or 7|=FHJa, ov Hid s
0.4 ml/min A2 W3Foz FAFHAJC. IVP, IAP L MVE 50 Hze] AZH dolE=Z Acq Knowledge 3.8.1
software®} MP150 data acquisition system (Biopac Systems, Goleta, CA, USA)E& A3l Al&EHo=E 7|5
Atk 2 gl 5 Y FES AMESte] 3| wkERE w25 E Faaks AAERsit (n=5). NVC(Non-
voiding contraction)® IVPS] Z7F7F dlxgle]l 7IEXEZHE 2 om0 & %3 uig AREAC
BP(bladder basal pressure)s ™W3o] A= s<tel 713 v wggtel™ | MP(micturition pressure)i= Hi
W F7] & Huj wgetolx, MV(micturition volume)2 HlxE+ 9] H3 o], RV(residual volume)-> Hf

n
T ¥ AEFE w9 Fye|v}. BC(bladder capacity): MVe} RVE &3k gholw |, MI(micturition interval)<

14, 2433 24 2 742 2d 24
A =%, HivkAlY HE 22 AGS 2 AXAPEe s A B4 7]Eo] 7|AlE nie} o] Zbz)
cytokeratin® WY AA | Toluidine blue staining(Toluidine blue-0; Daejung Chemicals & Metals, Seoul,

Korea), Masson's trichrome staining(Junsei Chemical, Tokyo, Japan) % TUNEL staining (Roche, Mannheim,
Germany) 2.2 H7}E At (Kim, A., et al. Scientific Reports 6, 30881 (2016)).

AR EE EA A= 7]Ee] 71AIgE vpel Zo] F RNA, GHAF R AAA Y] H#2 RNeasy Mini Kit (Qiagen
Inc., Valencia, CA), TagMan Reverse Transcription Reagents (Applied Biosystems) % iQ™ SYBR Green PCR
Master Mix (Bio-Rad, Hercules, CA)ol 2|3+ PikoReal™ Real-Time PCR System (Thermo Scientific)& ©]&3h
RQ-PCR(real-time quantitative PCR)S o]&3to] FaAHATE (Jin, J.H., et al. Antioxid. Redox Signal.

ZF sl 5 wkele] TEs AREste] b SEbol=(n=15) Hi= T E RQ-PCR(n= 15);-,—151 el Ao w Al
g el dis] tAd olm A E= A 2 dolEE APEh| Ho}oq ARESEITE. FSE M-MSCol A2
] 9)\{— GFP(green fluorescent protein)®] ¥ Ao E fAlete] FaP=|QUct. GFP “L?ﬂ# HegG AN

[
93t dgntoly 2 AALS 71Ee RudlE FAHAT (Kim, A., et al. Scientific Reports 6, 30881

1.5. M-MSC9] BRET(Bioluminescence resonance energy transfer) ©]u|#

M-MSC+= RLUC-Venus(venus fluorescent protein)2 % 3% RLUC(renilla luciferase)E X3l #E RN}
29 A A=Ak (Okada, S. et al. FASEB J. 19, 18391841 (2005)). 100ml1e] 21934=q) 1x105, 2.5x10°

2 1x10° AESe] BAE MNSCHF vh-2o] Wpo R FQE I, 7] npgal dFe Eob o]Euith A|ZEE
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2291 = (cyclophosphamide, CYP, 100 mg/kg, Sigma-Aldrich)E& 37Ul FAbste] ¥ wWhagele] f== Utk
(Golubeva, A.V. et al. Physiological reports 2, 00260 (2014)). BE&3 olmx= IVIS Spectrum Pre-
clinical In vivo Imaging System (PerkimElmer, Waltham, MA) % 7]|&Eo] T/E ZR2EF| ugl 3= ATt
(Okada, S. et al. FASEB J. 19, 18391841 (2005)).

1.6. 29 p-PET/MRI(micro-positron emission tomography/magnetic resonance imaging)

10 ") e] HCIZ #=8 IC/BPS HEE F 2§ the] 2h2 1x10°, 2.5x10° 2 1x10° AIESF2] WUSC (n =
5) XX PBS HlE|Fo] FAHAT. FU F 6, 9, 12 AMYAA, u-PET/MRIZ} nanoScan PET/MRI imaging
system (1T, MEDISO, Budapest Hungary)eol 23] Fa= At HEE olnx A 8AF &<t AT, HEE
Beol A% FeZ 0.2 ml9] FDGol 19.7+1.1 MBq & 2|2 A9 FASIRar, wEHAE(100% AF2 7}2o
2% isoflurane)® §AAIFTE. Gradient-echo(GRE) 3D sequence (TR= 25 ms, TE.=3, FOV=64mnm,
matrix=128x128)9] ©lske] SHWE= TIS FIG 9 Bt A5k, 1589 w4 PET ol mA: IRI H9E
717 &2 BAFZ Aok 1-5 A X0 I 22 FEHU(Multicell, Mediso, Hungary)elA 371 7}h
aiaoz FAFENL, ¥ U des 5F EYARA AREEATE. PET o|WX|= full detector BE

L

(correction on, high regularization 2 8 iteration)e] A+ Tera-Tomo 3DZ 1A 3T},

1.7. A4 ¥4

HlolBlE= H + SEM(standard error of the mean) o2 A3} 3L, GraphPad Prism 6.0 software (GraphPad
Software, La Jolla, CA)o.= FAHTE. ZFole} F2/d2 one-way H& two-way ANOVAS} Bonferroni post
hoc tests@ A HATE. 0.05 ©]3+] p-value?} BAIHOR o Zoz HFHA.

4l Al o 2

hESC #-#<] M-MSCY] &3

hESC AXF20 H9S 2% 59 EB(embryoid body) Aol <& E=z, FFAE= 5¢ 9 oA
Transwell membrane (8 um)¢] olg Zo =2 o]=dto X HHAr} (= 1A). Fedo 2 mEHE UtFH=E o]%

H Axe Zgol"e] 23] (D140B(beta-type platelet-derived growth factor receptor)+ CD44(cluster of

differentiation 44)  M-MSC AEZE AdAd™or MEEJdT(E 1A, Kim, J.M., et al. Stem Cells
Translational Medicine (2016); 2 Hong, K.-S., et al. Tissue Engineering Part C: Methods 21, 322-329
(2014)). =2¥ hESC #3}+= 7¢ Fot 1X105 M| 3E4=2] hESCell A 1X107 MIEF2] M-MSC 9] E82 99% o]A9]
<9 M-MSCE AArsldth (Hong, K.-S., et al. Tissue Engineering Part C: Methods 21, 322-329 (2014)).
M-MSCE 2% (spindle) 2 AfrobAlZ-fAFe] FEI(= 1B), MSC E¥W &4(CD73, D105 2 CDY0)e] w&, H
FY A E(pericyte)e] FW FA(PDGFRB(beta-type platelet-derived growth factor receptor), (D146 %
NG2(neural/glial antigen 2))9] W& 5 2 7}x] A& H<l MSC 54 YeERN o}, MHC class I (HLA-
AChuman leukocyte antigen A), HLA-B(human leukocyte antigen B), HLA-C(human leukocyte antigen C)), MHC
class Il (HLA-DR(human leukocyte antigen - antigen D Related)), hematopoietic progenitor(CD133) =
endothelial (KDR(Kinase Insert Domain Receptor) % TIE-2(TEK tyrosine kinase, endothelial))®] ¥FW 3
o] e Ao Ao (%= 1C), mesodermal osteogenic % mesodermal adipogenic lineages®] #3}zo] 3
S5 A= 1E). A% PR A= AE3F9 vA(0CT4(octamer-binding transcription factor
4), NANOG(Nanog Homeobox) = SOX2(SRY (sex determining region Y)-box 2))7} A<3] slekzds uwhd,
EMT(Epithelial-mesenchymal transition) w}A<Q B ZUEo] AdxAEA, o]E MSC-HFAF EAHS A A
TH(Hong, K.-S., et al. Tissue Engineering Part C: Methods 21, 322-329 (2014)). == M-MSCE ol sh
544 A W7k glo] 30 passage ol T4E 4 Ark (&= 1D). 53], M-MSC= wfEZ A (Matrigel) oA
=3-8A S (tube-forming capacity)S WERAUIL(E 1F), dye-transfer assayol <&l blood vessel
component endothelial cells ® smooth muscle cells ¥ 7|54 A4S FAsIFoH (= 1G), ©]= M-MSCY
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73k A-M33-8 A2 (pro-angiogenic potency)ZE 7}e] 71T},

4 Al o9 3
M-MSCel 2] IC/BPS ¥ KCeo X5 &I} (in vivo)

3.1, HCl FAHFAZ #=% IC/BPS HE =4

o9 IC/BPS Rdlyl KC F& RAE ALEsle] M-MSCY &3E in vivoolld AH3FtH(Song, M., et al.
Stem Cells and Development 24, 1648-1657 (2015); 2 Kim, A., et al. Scientific Reports 6, 30881
(2016)). olslol= W3S H (awake cystometry)S ARE3E Wg 759 B42 IC/BPS FE] =¥ HCI
HAFAHHUCI-IC 25)7F &3 FQ vix d¥lS Hola, thxat¥ wjuwd w, MI(micturition interval),
BC(bladder capacity), MV(micturition volume) 2 RV(residual volume)’} ZEUY (¥ 1, & 24 ¥ =
20). IC1Z =% IC 2§ &2 iz Y3 S7He BPE R 3L, MP(maximum pressure)= ool H]
3l F71eklvh (&= 3B).

# 1

&= (sham group) HCl A& A =% IC/BPS HE
MI(micturition 64.5%£15.4 sec (p<0.05) 13.8+11.5 sec (p<0.05)
interval)
BC(bladder 0.6%£0.2 mL (p<0.05) 0.1£0.1 mL (p<0.05)
capacity)
MV(micturition 0.3£0.0 mL (p<0.01) 0.03£0.1 mL (p<0.01)
volume)
RV(residual 0.2£0.06 mL (p<0.05) 0.07£0.1 mL (p<0.05)
volume)

1x10° HNSC 9] o4& Astd Wi HehiEE fodow fEAATG(E 20). old fojek @it 1x10° Al
S o] MUSCE FUSRL W WAEAC(E 20, & 3R E 4. 10 A=A 5

contraction)< H-& F(1x10°)2] M-MSCO] Aoﬁ/\iE AE] MEATHE 20). NMSCE] HEH TPsAe 7)E
o] AE Fe] MSC(UCB-MSC)H T} Hojdk oz Belw9li=dl, o] UCB-NSCe 74§ IC/BPS &% = %
< FE AFss W A9 $F v VT 4 FAA7NA Pk A4S 2AR S (E 5). zﬂﬁﬁi, UCB-
MSCOl 79~ MMSCE Hdd AEFS 1x10” @ 2.5x10° o A¥EZ AP AFEHS W, UCB-MSCol e
A8 g7} S0l Ert. e, NANSCE 1x107 o AERIO R VP, [AP S o3 AsfelA e

5}
i 7l5o] FFEAEE & 5 A8l

Z) el NVC(non-voiding

ofglolz WFUdSA dole et 3, 2.5x10° o] M-MSCY F¢-& BPS $#2t9] whgo| uvehute 540 &
2gve] 479 wE, MWAE AF, 24% 9 AZARG 2o 244 ARE HRAAGCE HLilly,
J.D. & Parsons, C.L. Surgery, gynecology & obstetrics 171, 493-496 (1990); Shie, J.H. & Kuo, H.C. BJU
international 108, E136-141 (2011); Logadottir, Y., et al. The Journal of urology 192, 1564-1568
(2014); 2 Sant, G.R., et al. Urology 69, 34-40 (2007)).

webd, 1x107 ool NASCE HCl HATFAR FEE A4 Wgee] oy m AR Qo] A4 mt
982 FAsT.

=

3.2. LPS HAFAIZ f+=€ IC/BPS RE 2
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HCI-IC Bee] @& netaly] flate], & dHAES LPSO HAFAbe] 98 o2 IC/BPS RE el 7|ws}
9t} (Stein, P.C., et al. The Journal of Urology 155, 1133-1138). M1 %< (contraction number)E =
AatdS W, LPS-IC 1§ (13.8£11.5 sec, p<0.01) whHZT(64.5£15.4 sec, p<0.0D)e] Hlgf F
MI(micturition interval)® YEFGTH = 6A ¥ = 6B). B=o], LPS-IC FE 1HFS otz H]3l, BC (0.6
+0.2 ml(HET) vs. 0.1£0.1 mL, p<0.05), MV (0.340.0 m (EHZEL) vs. 0.03+0.1 mL, p<0.01) % RV (0.2
+0.1 ml(tHFET) vs. 0.07£0.06 ml, p<0.05)7} 233 #ZAsAaL, BP 2 MP= 7183k, 0.25, 0.5 2
1x10° AlES2] N-NSCE) o] 4 wmolEr o s MI(Z+7F 56.8+29.8, 51.7+6.6 2 60.59+17.0 sec, p<0.01),
BC(ZtZF 0.4+0.2, 0.3+0.1 oL 2 0.4+0.1, p<0.01), MV(ZZ} 0.23+0.1, 0.19%£0.2 2 0.26%0.1 ml,
p<0.01) 2 RV(ZFZF 0.1£0.07, 0.2+0.1 2 0.16%0.08 mL, p<0.01)& A3 Z7/AZHH(E 64 D % 6B).
AHF5S A FAE 2474 540 LPS-I1C 2R wWgod A= 6C 2 E 7). T3 A

)
N
2.5x10° AEF o]4he] NAUSC o4& EAH AE 4TS HBAAGCE 6) L = 7).

kA, 1x10° o]l M-MSCE LPS AAFALR Gu® 7hAA wgale] ofu i x| Hoj
NS ol

=

o)
2
o
2
o
fol
i)
Y

3.3. A AHMFALZ f2E KC RE 24

Ao 7|7 F8- H|wy] A" AZbst S & & JaL, ol IC/BPSe A sk 25 3 (lower
urinary tract symptoms)<- 0’0715}. 719 Ba(Kim, A., et al. Scientific Reports 6, 30881 (2016); X
Song, M., et al. Drug and Chemical Toxicology, 1-7 (2015))¢} -AFskAl, 370 E<t Aevloz FAE &

E(KC 18)E gz vlE Z7bEa BERAel wn e 9 724a% MI(ZHZF 149.40426.51 vs. 52.26+
12.81 sec, p<0.01)Z ERATH(E 84 2 = 9A). 0.25, 0.5, 2 1x10° AXE52] M-NSC o] 2-& wka] MI(Z7}
87.73+6.23, 109.40+24.37 @ 151.80+35.11 sec, p<0.01)Z A Z . KC B9 Qe FES BC(ZHzt
1.00+0.18 vs. 0.2740.13 mL, p<0.05), MV(ZZt 0.59+0.12 vs. 0.26+0.08 mL, p<0.01) = RV (&2 0.23
+0.21 vs. 0.1140.08 ml, p<0.05)& vzl Hls) &3] aEdnt. H<o], BP B WP KC 15 HE]
Aozl vlE] AEe] S7EEAT. ey, BE vAALAQ vl gebeE s N-NSCe o)A 3 HE ik
(&2 8A ¥ = 9A). KC ZLgolA g2 nwk A% C AT B AEARE R SAX Ao (= 8B), 8

of
ot

7'4
Bl A Sl WA ARGACE 0. AR AFR 10 FEREAA A, ISCE SEE
Hom KC mdolA WHome] HEAE AF, AEAE L HHES oA A2 SIsHrh(E 8B Y
3C).
webd, whebd, 13107 o)) NNISCE AR f8 3PP o m Aol o AAW I} e T

Qsheinh.

4 A o 4
M-NSC X Zo 2|3t WI 43 ¥ I-HH4F 429 A= a7

2 g5 MSC X &7F HCI-1C HE ZdolA Yo Aol dojuy=sE I 425 &g sai(Song, M.,
et al. Stem Cells and Development 24, 1648-1657 (2015)), KC #E X do] A TGF-beta(transforming growth
factor-beta) ZARE AAZTE= AL 7]Fo BuedH(Kim, A., et al. Scientific Reports 6, 30881
(2016)). Az W& A A= M-MSC X]£7F @ 7}A] Shh(sonic hedgehog), Wnt A& 2 HCI-IC(% 11) ¥
LPS-1C(% 10A ¥ = 120) &9 WA BT slexdE = 530 e U*F2EH AAlx fHaxE A
3 FFEAANRETE Gt KC ol X= TGF-beta B SMADSF 2 =2 A5 o€ F44 s
Az AA 7=, MNSCe] ool 9ste] AdEE dAEE mdrF JATHE 1B ¥ = 12B). IL-
10(interleukin-10)¥} 3-G= AlolE7lele] W2 N-NSCE o] 43+ Ko WgolA dASA AF Zd=EATt
(% 10B).

wheb, JNSC AEE ot AEel o@ £4F azyvel A4 £&E F B oluel, BPSS Wyl N wa
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optical imagings AM&3sle] A3, FDG(Z—[lSF]—f1uoro—2—deoxyglucose)94 B4 fisk Wages A3
7b SIET, 1x10° AlESe] MNSC T PBS MlEl 2R FRIE HCI-IC BEAA FUol wE G Fe B

HA FUtH= 13 2 = 14). B dygzEL o]F2u ZA|(double-blind necropsy)oll A el #7](organ)2 &
Ak v A £437 1271499 nanoScanPET/MRI 4ol 4] M-NMSCOll &3k F43EA 7Heddl 13 glas g3t
A= 15).

in vivo X5 23%3sl7] $8te], RLUC-Venus BRET construct(Kim SY reference)< &3} 9x10° M E9]
M-MSC7} CYP(cyclophosphamide)ol ©J3] %% ul9-~ IC/BPS EHl=Z —ZFCQQ‘RiE]r(Golubeva, AV., et al.
Physiological reports 2, e00260 (2014)). ¥ Wizl E2 o2 & 72U (DAT; day after transplantation)ol 4]

A2 7489 o]2] 3 9U(DAT; day after transplantation)Z7}A] o]21¥l M-MSCERE &4 HeE 33
ZEATHE 17). HCI-IC RES] A4S 274e] 23 2de] AEubao] 1x10° RLUC-Venus M—MSCQI T T 2/\171}
el el A IS, 19 Fele ARWd 3ol gasdn, dse P A4
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4 Al 4 6
FUE MNSC E71HES] £3 AT £
X
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EHIS
NECROPSY REPORT
Laboratory for Animal Research, Asan Institute for Lifesclence
Prosector Seung-Ho Heo, DVM, PhD, Date of report 2016. 2. 5.
Pl I urology Researcher
Species Rat Strain sD Gander F
No. 1 Birth Date B.W. -
Gros |! e
[Eye -
Noiliil & Nazal cavily -
| Oral cavity -

Skin and Subcutanecus tisous

Lt. ventral neck resion. a

Mammary gland

white to beige colored, diameter <0.5cm

subcutansous solt nodule.

Fuation, Frozen

Qmsl' gxternal lesions
Liver and (3aill bladder

Fuation, Frozen

Kidney = Fwavion, Frozen
[ Adienal gland -
Esophagus and Stomach = Foaton
Small Intestine - Fuabon
Large intecline = s
Pancreas - Finaton
Masenterc LN. =
Spléan - Fixation, Frozoen
Biladder - Fiaalion. Frogen
— g
rachea =
Thyrod -
Thymus = Fiwation, Frozen
Lung - Fuuation, Frozen
Hean - Fixation, Frogen

T th iC _legiohns

eslis/Epididymis

Prostale gl. eic.

Ovary

Finanan

Literus

Finibion

L] ital lecions

carebium

Ficalion, Frozen

carebatium

Finaton, Frogen

Pituilary gland

0 Ao

Vertebirae

Not Exam

Tred INGEo

Spinal cord

Stetrum

Famiut

Muicle

Scialic nerve

Z\ZIZ|Z|=

mijm|m{mjm

|21
Im

gihsr m*&ﬁal ﬁfﬁa jelnl_weiong
erall

In necrophy. theré wars no sgnilicant gross lesion, axcept fubculanesut 001 nodules (white 10
beige coloted multiple nodules, diametsr <0.5cm), It might be inflammatory lesions, For definite

diagnogis, turthe: histological analysis s headed
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U AT (v after transplantation)
PBS M-MSC

10 min 15 min e = | 5006

1 AT (day after transplantation)

PBS ALMSC
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RacEance
{n/secicmtfer)
Calos Seale

i = 40085
e e
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