C395 o0 (6ol 55 Jobo <o sloidn 51 G plaS s 5 @y o9l 5 ebenS lon b (6500155 50 )

DNA-RNA -l
RNA -an -
Dy 5o -DNA -
awa-RNA -&

A oDy s -

ol Jlaw,s puh e s 5l Slas Y
ol abgrye (59 Sl e 5l i Ypena Johoo o 50 RNA lacigis, olyme -l
el abogr e 5atis Sl e 31 a8 Ygoma Joboo o 50 RNA (glacesgis, olime -0
ol abgrpe g Sl Ol b plp Ysens Jobo o o RNA lacetgis, olime -0
s abgy o (s ol e b (soniine alal, Ysono Jsboo o 53 RNA slaciisgis, olee -
I abg e a9 Bl e b (sonitas alaly Ygono Jobo o 0 RNA slacitgiy, oliee -

N I S PO L ICT BN CE S
53 bdsher Gl el (o b s Go3 slaJsbe slml Lace (lsiial sie )5 55250 g0l slashe
o3 8 LS Pro-AY x5y o,Sles (ol axlge PrO-AY 5 Pro-A\ fsn 0 b ol 8,5 O
S5 o omsly Bl 5| sk 5015 y308 b PPO-AY Ll el Jobo o a5 2 10,5 Gidsio b Joko
S e oo 555 S sla gy 0 Slas 4 az gl b ogd oo (Joku o

alla 1y 0,8 0 By 5e 0 Ul les e PIO-AN Sgp o sl o ,Sles ]38l

eliier il 058 5 joul (golen S (eBdle 95 Lzl PIO-AN (s ol G2al381 L

2,18 357y g S gilen il Jlamt Pro-AY euisle 0F 5l csis; 00Tl (eiign (5030 e b
lier Gl ool JLis 4 (g5 yien RBs pas Lz Pro-AN codles a3l L

oo o o

390 ) —o
S5 V-

o)yT'—o

5,50 ¥ -z

) Ao 80 WS
V¥ 51 axao 7



GW‘W)J) &)‘}o)" 0)5,@.\;:5 ¥
OF olbe oy L prod ¥ e n s o las 1) Jeke gy (Sdple e SO awyp ) S

@ gy, sl Protease A) A g, il oo plil 4 1) 093 28 Jobo ;0 ATP suijle sla sy

)|)3 ...... J‘j’“’ Ceadle 6566’)9“9 B 0l o) ‘Si».lyb.a).u.wcdq 4>9.: L’ | M)Lu A L}Ml‘“’s )5.«4>
R A5 40 0,8

S ke 1 (6 lew aiile cedle Wil o oS cudlad rals — als -l

D9 8,5 g5 35 9lS mhaw ralS 4 mie wlgi e PTOBAY sy codlad iol3sl — oo gdad oz o
A alyS o) drgy St by (Sl slaazale (oLl PrOMY sy colo o b— (ili -2

A aslys plol B 4 el o slocws o, Slae PIOZ yi5s o Slos ialS b— ool alad s -0

Ll (Sglie yoo Jlpo e (L ) oals alad s g SO Sme a () L8 am g

[Pomi] — [ProB12] ——

T L

N, -

,_-_
\
/

g

Protease A
mRNA

gg\“

o geo 3 )lge 5l a5 e —
] o 3590 V —
ol pzes 0,50 ¥ -
ol s 0,50 V-

.w‘wo)y@\c—c

VP 5IY axino ) az 8o o8



e 3 90 5 (o g ol pitr abow (655 2 pSTre ded Sl izl Glad GlaY s s 0
8L Y s e 0 0l Cedligyud ale gla Jale g U g LSl jo 9wl o Sl
(J1 o jo el oald oudigy (Sl Y Jawgi a5 o 1o 050l S 8 g Y Wi L5 e iy
S9d s slom (poaligail (Ao 4¥ (B el 00 S (hgyhe 1) o] S paeligusl wiile pidgy <l Y
(85 n ga 1 55 53 Slen o) A5 5m 39 45,8 (395 5m 4alS JLab 5 Wl sl Sk slass 5
G yd (5 loms cml 0,l,0 0,155 plaS Leds a5 a4y ool oo L2alS W g 0gd o atwlS o] cudlas 5l

559y dob o by Sl e Sle 5l ol 5l g e Jl BB Gl s &5 05T i leise -
D9 s

Pgdisn oLl Gl s etz gl 55, NACD (i Jolows 51 Lale 0)l8 (5, L -0

O3 A S5 Jlade 4 Wiy cos NAT/K™-ATPASE) gl maiws ooy a5 ol cpl a8 8,5 0,9 o -0
A5 agls a3 5l el 50 Sl o (piz oolad BUT 31 mle) Yy Coos 51 pyos

g on 45 59y 4 ad¥) o el cge il slas o sl -

Jslo Ggmmilimmr G255 b Oly Bls 5 23l anslys (S5 5lojl Cod)b palisnl 4 Vel -z
2,5 by 1y ssberm ol e JLbswl

S Jsbo S5 5 yosly v, oyl 5o 53 5 ale (slaos,S b lawisey 5l Sy oS 0525 5
Fimnl cawlio 0 4 Wigw
NH-CO-) -l
-CO0O-) -o
(-CHy-CHx-) -o
(-CHx-0O-) -&
Sy 4il> -z

Sl B2 L egdor (b8 adlae lashe S g 0B, e el Joko )5 pedST 8V

lsga el CaCly i 3 a5 < NFOY sl a5 el IMDM 5 aliae (slaJolo cutS lame
Lisee 50 S Slos Cdale b gl adlol coaS e i) (oo 00 4 0L 3LsI CaCly 5 ax
fusl Vee Lo ¥

5 o YIA -l

£S5 (ke 00 o

PS5 G YYY -0

oS e VYV -

P e AV g

VP 5IY axdo ) 4z i aS



Szl ¥ m/s )8 XV -TPa s a0 )gl ) 09,0 055 Ol Sepm 5 L8 aS (58 A
sl a4l (2alS oy Yr oz oo gazs cde 4 ol end 4o Sl 5, LSl b
S b pdl o515 mle G plsie ]y o3 S Clas 1) ool w8 S e o 55 Gl S
YUY o oofd Coond )0 crmb Ojgo 4 Oyl S, A3l el 0y 050 s o), 2 kg/m”

RUIUW] B O] W

VYA m/s-l
- AY m/s -
- YAm/s -o
-, 0A M/S -
“NAm/s -z

9 sl-'.’b slad O ey Sl g b u,—,'_|-\-'.> cel g ol co Q)'L; o aslesr Jolw slae A

5 S e ol 1) cals ol Ll a0 g0 aolyl g e dgand Lisle &8y 1o 040 oo Jobw (> )5
ailes 0,550 leps g o3 Ll Glbxao ailes o Jgand dad sl 4V glud
loan 5 51 S5 plaS au)ls v (518 S 58S pla( Sy az e b ol o0 Joe SOl g0
9 o0 (59,9 Joker ST sl Jemsly Gl33) s 5

ey i Gl JUIS slaws el -l

Lad slavndsansd olass (38l 55k 51 Jobo gl (22138 -

Sl |, Na'/K'-ATPase) a5 ,ls 5 eslizul -0

Lae loodsind slass Ll 3,k 5l Jobo mhw Luals -

o loaz o sl JULS slass zol38l -~

¢ oz sy (Wettability) (_;“‘9*’)’ odudy isl8l o 3 0lae 51 G plas” Y
Sbj e 50 S sledijy, b dy -l
090 ey Slp @31 Vo 5l i b sla ST 5l solawl o
gl Hlog yo Elo ol 5l eolazul -
ol by o o eaiss eS8 ST (n S g0 0 sy Job (Rl -

ol 5L slge b oo mhaw idigy -

V5P axio ) az o oS



N gSlas je, i, Wilg oo gy 51 Ly a5 5,10 0425 15,50 LauSie G 5l ool aigs 0S8 W)

fogd o0 ply aiz iSlas aan o 43S (pl Comes .0,gln oo 4 W5j3,9

n -l

n+ \_;’J

YI’H—\

Yoo

e B g Sl -

S sl Lis 03,8 1 ads 55, cdm ja gt 5l Gy glilogs 0pt Sl pols @355 05 (25 Y

o)'l.'{ ulm))s Slowss ‘.b).sf.; Syge (S0 9 gf).n olo g_g.» Gla 9 ML: p L»).bb_v o)_..‘}:.p- U”‘ 4...‘5| Coxo>

p(n+

V)" -l

p(n+y) o

np(nH))’ -o

np(n+)) "-o

Sl SleS b 655,53 Gloaxly oo 4 Jlail b lagnsign ojlge (S p j0 a5 muils oo
90 858 Oeon ¥ S 58 GeFon O old eisn VY Bl Sy 0S8 S e obml (e
oShsS Salosl g oy 4 ke ale g 038 (gilulan ezt SO Jske 1) v g9 g n ¥ g
S il e (b 4 e Aw g5 5 90 £58 SbaaEgn a5 pln STl (e n Toslul L ale
Bie ol a1l 92y uSleeS ;3 Sy 55 5l ey o s o8 anal anals jpa> uSLeS
iled (o 2 Wl oo [ Dglite (WSS i

oSheST S hdd g N je g )l (Seal uSleS JSCES 50 ety n i 5 45 dled 4z g)
(o o JoSis

n-z

AY

YY)y -l

VE 510 amio

Y -o
Yo- -
Yo -o

YE) -z

) a4z o uS



D)l aSsilS s )lhee ¥osgax )0 (Job gseme 3 ipoiaes,S S VY I JSiie (pludl 09y I VY

CT A sl sloces 5l JSata) Solas Sals DNA Jlgs o Ll pgi3 JIgs 055 (28
DNA dasld 5 yglme j0 (285 a5 Cowl 00,5 oS LS g o5l (o9 (bt ; S el (G
o2 g ol 4, 45 42 Laws 511, I8 ol 0,68 e 41,3 0-AAAACCGGTTTT-Y' g 5>
oS ooliisl 35T Gl 5l Ll pgis (09,5 axkaBankad 5 (S sl ST e Gn (UeSe &t 4o
fowl 3003 5 olael I SoplaS 4 0gd o oloul a5 Slalad sl

YO 5O o -l

YO LYO: yo-o

10e GO e

F- BYOe oo

plS o -

el 50 a5 Wb axlse e (eon dw b 6 K0Rs5 (sl AT o )0 (Jsbe e (gm0 N0

sheslenul b Sanghy cnl Wiyl gl Z 5 Y 9 X 00y a0 (58 aals (8 iy 018

Cews e Joboo 03 sln 1) o Gl 59, 5l oad a3le Slagntisn Ol g iz ST S
ol 00 o0l ialed iy Jgoz 50 sk 51 SO o 4 b o slaosls aS o 4]

C) CY CY C¢ Ce C1 (04 CA Ci| CY:
S| cAA| caa s cAY| cae ]| eeY

C-

o LAY | .,
AN e N RS 2 R .- .4y | -av| -A- . a8
SAY | AR ) S A '20 BRI B EEITL o R VAT IREEC VIO IR il R O

N| <
bl

C-

3 Vb sloosls b Il mendi oeats aiglp 10 Z 5 Y 5 X Lol o575 550 55 15 csloo,35 51 Syplas
ey s S 4 (6 5 Jetore

WS e Xl 00l o lsie 4 wiilgi e Z 5 Y g 90 51 S5 0 -l

QS Jee Z gl 0aisS )l late 4 aiilgi e Y g X iy 90 51 G 0 -0

w3l o3 Z 5 X gl plosen Wb Y ol Yo ln -

Ol slme Slyzil STl 00 plp 8y 5 ol Oliee 9 Ve 212 81 0F Ole Ol 4508 S 0 NP
fog aalyz sz Zrg Bre By « By sloys ol ule il ao plp ZrgBre gy <8y slays
- —adl

Ve —o
Woo
WO -
V- -z

\F 515 axio ) 4z pdo uS



plmil Cuddge b 00,000 Jlaxl b o3 Galesl Glewm 808 S (g)low paseis o olKaulesl o 50 VY
Do yd B o andeid Hlews olidl a4 s 1) Wl o3l 5l as e S olKislesl pl izen 0gd oo
oo 63,8 Limley] ams 51 S jgo nl 4o il 6 lew 4 e Lily anals opl doys aus 0sS

Al e 0,8 pl ol Jlam! o wil
an

—call
vaf
16

-
Y8
1
-$
[P
10
-

30 g o, Ve ol X idle Ohgo 40 6 5Th WeS SO el g ke oud) Jleixl wsST (5,8 VA
sl aoy0 B0 6,8L opl 5l Camen Sp0 Al g0 50 bl oy Vo ol X5 I &g

el ey 5 sl Ohle 51 SslaST  Joko s als o 90 51 ey a3L X 5 (9l
¥
P

O M‘PJSW . X L)) ‘_f;gl? 6L£b<_gf.5bu.».ﬂ.o..’>—u

Y d@‘?k}f&ﬁwhﬂ X 55 6ﬁl> LSL‘bd)-‘SL’WW_U

ol pdy QI YL a5 e oy -2

S 5ol sla sl (Niche) plis .14
o8 oo pLS el (ool Joko (S5 Jore a5 S8L y0 (rdge 4 -l
sS oo pLS )l ge S8l S 093 SLLI S5 39,0 5 Slach 5l ok Joko o5 alaply 4 -0
g8 o pLS S o Sl ) ol Joho J13, (o5 0 45 (g Jalse degare 4 -0
S o pLS 09 o0 yEims ()] (595 g0l Jobe o Ik gyl slaresj oole 4y -

DigeS oo plS e R o] o €oaas Jd» soly sla ok as cdl 5l sisw 4 -2

VE IV amio ) az o us



ot «JLS ) o3l Jokw 5 Olein ol Jobo ol ok 99 99 5l bas Lo ploys jo plaione Y
fls oo 435 plaS 06500 @ oS 5o o e Judo g sk £95 99 Gl DoldS b el o i o0

@3l sladshe (Jy $eb Jos G 50 9790 slashe glsil den 4y wllys oo Gl n ol Sl ok -l
it ook 31 390 el & a3 ol sl JL 3
ey oo PBlas a4 Wgm o) ) Glaw 0,3 095 LS 5 goln sle Jolw 3l eolaul o -
ey 15y Al by ol () 3 el o iy 5 ol sgiom L5250l (sl Jsbor 2S5 s~
3 Syt se pmna Syma 2S5 L A5 ol 53t sla ol & St S5 53ty (sl Jsbor -
el 7S 5055 5 n sk 6% 5 4 laT iyl s Lz
el ol yo AW DS b LS5 g0l slo Jokw 3l eslaiul  (s5lulas -z

(gl on Jobo ;o G lalns )5 JeSis glo 5 0lge 51 S plas™ .Y
Glycerol 4 Dimethyl sulfoxide (DMSO) -l

Ethylenediaminetetraacetic acid (EDTA ), Dimethyl sulfoxide (DMSO) -
Dulbecco's Modified Eagle's medium (DMEM) , Fetal bovine serum (FBS) -
Fetal bovine serum (FBS) 4 Dimethyl sulfoxide (DMSO) -

Dimethyl sulfoxide (DMSO) s Dulbecco's Modified Eagle's medium (DMEM) -~

oyl Ss dolge ax 4y cas B,b (oS 4y b ok asmns VY
sdlgyaily 5 Ssliwls mSIl (slag i —all
SS9 ped 9 iYWl ot Sla g n -
peelS (B5b 50 O S92 -
Jokw lae el -
¢ 9o sbays -#

ool pooro coxtilie gobts sloJokw 5,90 ;0 3 lle 51 Slas™ Y
Siken plgaes centilye ol sl gl — Al
Db sed pled G 3l 2, e o -0
sl IS8 (Ses sheletise -
b pled o J3Is e o -

il oo pled cowgodl 3> 4 i <8l sl ylesgs glgil a4 —z

VE A axio ) az o us



Togd b 413l golits lo sk ]yl gl pio Olgie 4y SalaS” YF
SF o e s Al
Sl - (Dlas g -0
7 sdk-o
Olgzeiw j3e -

S 5 256 i ls il glgl ,o yitam Oolite ol sla Jslo a5 alisee slalid, YO
ol Jsboo 51 g o i 8l (izen 5 Lo sk (nl bgs ool slagy oo bl -l
il o Dglaie Dl jgiws solay sla Jolw 4 a5 col Jgym Dglae o LK bl -
ol caliBes ol sladobe Liwsi oy 5l (Sglie sladssame (o bl -0
ol Bleen sloJolo 15U 5 ,K0Ss b o] @gliie cwlidicde, Juds 4 -2

el Jsbos (9 S LS plo 5 ailias slaJsbos 5l oo, o JuSws ,bl> 4y -2

Wil ol jgame yiegil Ve 5 Slee Olias o3Il L 5,00 SOy seniilie ol slo Jsls ST .YF
$o50 o0 poly8 55,000 (9,0 sl & 2l (el & )50 ax 5o

Ji90ep 4 Jokos (S iz poc -l

J38008 S pducs S5 -0

Slkio! sle Jsho a5 oniilyo sla Jol ples o

J59y0un calizee blai o Jolw ;0 Jolse cdale ciglas -

b 55 5 ey 235

ol sl sl 5les —all
S ol Jobo slislie falS gln waz 5l So 5l eslatul -
CiS oo oy duoyo Sl i — o

S lae jo ol oS 5l eolawl -

S a5 S5 ool e sl Jbo ¢

VF 51 axio ) az ;80 oS



wlg o Sels” @llogeneic) Sssll ojpa vy 5o oz 28l ol sladsbe 32,5 S)ge 0 YA
fadl 3,5 cnl s )

o2l sla STy Sl o San o,

Sbr pe i o ysegs ol

4, 0 b oo geas

Lol sea> Jdor oo Lad (238!

Sas S8l e ol o sl jpa>

a Las -l

o oo o B

€yC-o
dsb-o
bja—ﬁa

e5b—c

Feslio 3lgigo (ol oD oo Sl Jedle @ e (lilosy loys sl 25 (Sloyd Uk 50y plas YA
ok

Osere Ozl 3o g3l sl Jsls (XENOEENEIC) Siijsi; 3255

Olgs sla Jske (@utologous) Sogl 6,5

oyl 3o g3l sla sl (allogeneic) sl a5

olss sla sl @llogeneic) Sisgll G5

stz S8l ook la sl (autologous) Syl &y,

a lass -afl

o o o o

dsc—;’:
dsb-o
esb—s_")

e3C_C

ol sy 3o & ol e S 5 5 oolital ol g e il 4 Slisios Slalllas o sl Y-

u‘9-° 49 o)“'b. S99 LQJ?'L“" clS o 6‘)‘3 t.gﬁlf o )‘ oolail u&“‘ ‘LS"'JL' )lS <5 Ear 6‘)’»’
CiS gl e 03,5 plaS 5l ealitl Lt 5 a4y 09 olitl Slasl pyes 51 45 el S5 piSale
€] nlie s (glo Jslos

e O —call

et O -0

sie AB -0

cuie AB -

I ok 28 55 6,80 o5 055 53—

) Ao 80 uS
VF 5. axio S



§ansl oo oy 0,15 5 (golits sla sl 5,50 4 0,135 AlaS X
g anlys jhas (o leys wab eolaial 38 593 JLuS )5 ol ool 5l (Sleys Jokw y5 51—l
23l 3929 (g3l Slash b s jlow (Sloys Joho (25l 2 (e (ol s -0
ool @l ol sladshe sla Sy 5l Se -
ol g3lolaz BB G068 b 5l e JLuS 55 ol slashe -0
D)1 3929 g ook e sk & azdlales sla Jobo i glgil oo (el o350l -2

ol poro ) Odlez 1 S plas XY
WBgd o, Gy 0 wilg co srad Sl yeuds den -]
e b Gl sendy e 4wl o b Jolu -
g B o 58 Al oed egian Slaendy -0
Sedso ol 4 b Jeke (S el oole S mhaw 4 bty Ll -
D9 oo Ll 5SS 51 wle sole S s 4 b Jobor Sdinsr -2

35l el g2 b il g a5 el ot oS5 o (EDTA) sl Szl 1,5 (el (g0 (sl XY
Slp b Ca)ls S ay C8L Sl e ok (gilulaz b peslt 51000 (668 (S5 GliSen p SO
Sl 5o 5 slaosl b 5l G plaS ;o EDTA (oS o s bl cwoige
Jskes —Jshos YLl S — il
o ibe = Jolw a¥lail cunS -
Jobo slid e
Gl Gl nsiy n OYlall cands -

DNA (gladid, CuuS ¢

3lge 51 G plaS el suis zlBeiwl Cawgiwodl (Inner cell mass) Jsls Jglo o0g5 51 Jgbo YF
Sl Jobw (pl Sloogas 5l 5
Totipotent -4l
Telomerase activity -
Self-renewal -
Differentiation -

Proliferation -z

WP 5N amino ) az 8o o8



Fiesl ey 13 loaiy 55 51 SO plaS 09, ygal 43 a5 L YO

Lineage

Fate

.ol biopotential Jslo G PY  Jolo 5 <ol dYgdy Y Jolw Fate -call
<wsl unipotential Jolo G PV Jsho g ol d) pV¥ Jslu Fate -
.ol unipotential Jsbo o PY  Jolo g el dV pY Jsho Fate -

<ol unipotential Jsbo G PY  Jolw g <ol dYgdY pY Jsko Fate -

.l bipotential Jolo S ¢ JoboPY  Jslo 5 <ol dY pY ol Fate -z

B alae sladshe J2Is )0 (B n cduzmn 9 phite GlajlSle 3925 S 4 (8 Lol sbx] YF
sla,bzlo tulslml 3o 25,5 ooy 5l (S w9doe S5 05 Ole oz aSed Lawgs a5 ol
sladl sladshe ;o (Jy 39800 Ol (I8 alae Glasle )0 &S Coul (B g5 o Joke JBI
Sdsbes o )50 50 055 plaS oty Sl ay o)l (le Sy edlig e slashe wisle 0o
(s oo (b8 onis sl Jobow a2 el oo
35Sy bawgl (cmgis; Gl ,eSl slans wile (8 6 LSl Slays CewsVL slagl 0355 9l b plsse — A
2,5 SaS B oui sla sk ar Cedligred sladsho io 4 ol ol 5 iasdlg b 4 e
aile Jobo J5Is IS slopmne » NS5l olge sl caiS Lamme b 1y ey yd Glgis —o
2,5 o o oeld alae sla Jsho 4 poled adi 4 oS gl g 0l sloeiSl
ShIs slags b ogd anslie 5 (o) Cudlig e Jobo 5 (I8 abae laobe )3 55 olo 6o OlFes -
Jios ln g cnl Ole Rl Ly le GRIBL T G 098 (atie Jobu g9 93 (nl 5o ke Sli
9 0oliul ol5 alae cly Jshos ) lacesdlyy youd
el 3 psels glang b o5 aolitul laedisS alies diile (ywileg,S Carndy odid i olgs 5| ol oo —
WS oy Gad b,

255 s (ol alas sla sl 4y Ll Gl a4y el sla sk wis L Ol o0 -

VP 5Y axio ) 4z pdo uS



flis @3l ool oS la 2 552 525 9,150 51 Salas™ YV
=2 0l o ol sla ke nled g 2SS 4 SeS -l
L ol o ol Jgko o5 Jled -
ok sla sl (el s (55lo ate -2
ok sl dshe (o095 nled 5l oS slr -
@b Jobo Szl 5 oo et (sl S8, S 995 DLl &l -2

Fail wilgy god S8l cwaige slacan s 5l oolaiwl Blawl 95> 155 5 le 51 Seolas™ YA
Jsbo (528l (6l ceslie s 0,51 ol b -l
Saa )] Jobe )15 S0 Sle (sam d Laoe Wl -0
ok 3ol 5 (Fdiaz S50 -
HBaile edls g sl cole> S QJ)BT PEAJEE

p> 4 gl Cowd Gl -z

Sl 5lo ) slaosy, cil ,o (Business Model) |IS g oS Jow G (g5 asecs Y4
CS i drwgy jlaslete b cenlione S5l mal (g5 540l 4 olows —all
Sl el n s szl s ilwlel; sl 6, - Gldes slaask g Sloal a4y Slws -0
oo p e sl lp (o)) e 5 @)l 3l hie 4 oliws ~o

2B s B sl )l o L, L e aezlse caz )Ll o nles 1l 4 olies 2

VP NY axio ) a4z o uS



fliazr o559 oy s adgi SlacS 10 )0 (b it 4 (eoleinin Slah) )l ameess -
wode GBS Qi g galsT sl 4 (ol -l
Ol cold) 4 olsws —o
sl slagl > -0
o g @lo)lge -

eyl -z

VF 5IVF axio
) a4z o uS









