i ] ....V....VV.V...
iy
R &,«,«V«««««««««««««««««&%«v«««\,..R o
«««,«,«,«v«»Vvv««vwwwVwNwwwNwwwWwWwwwW«MwMwmM&MMMmMWMwMwwwwwwwwwwwwwwwwvwvwvm«_«v_«yw«wmmw«”
SR +«,«V«v«v«N«N«NWN«N«««««W«@««N«N«Nww«w««vwvwvwvvv»»»ﬁ»kt e v

Y +v+vvvxvxv«v«v«w«w«v«v&VVV«\«\VA S :
e ,v&vvxvxv«v«v«w«w«v«v&vvvvxvxv«Aavav?vvvvvvv»\vxxx\ e
ST ,v+vvvx«xv«v«v«w«w«v«v&v«v«x«x««R««v«%vvvvvvvxvvxk\ 8
T ,v+vvvxvxv«v«v«w«w«v«v&v«v«x«x««««v«v«%vvvvvvv»\vix\ £
L +v+vvvxvxv«v«v«w«w«v«v&VVV«\«\VA e 2

S ,,v,,VVV\V\VAVAVAVAWAVAV,, R Sasstderaeg %
T ,,v«v«v«v«v«v«v«v«v&&NVAVA SeTesTs IS 4 © o~ %
m«w«w«wWwvwwwwwwwwwwvwvwvwv_«\v»\v_«\v_«\\\ - < 10 .
P = = - % 2 L g :
] oe R R &N ¥ N o
“ 5 PN R R A .
5 = R ! . M; ) Q) % — 3 . E SN /M - HW,
° = 8 NI I DO I .
o s 3 N S ; Im N 5} M e
P ] : A IM wu 2 2 o M" < 4 2
“ 2 ru * - &J M& 3 : - WU &J - cv
. Y I 45 = 3 :m 3 101 % 1..@ 4
5 i P 9 - S ; W .
- B a9 : AN wv.u) 3 024 e PS5 8 4
N 3 9 w . e Mc |l) : ] 9 < IM M Hu
3 A 557 25 43 5
e 20 — = s RS : w &Y ) 402
o f— art 3 & M 2 “ - ‘ . A ) qu > >
¥ [ w . . IM N FEPN ) 3
- A SR T B B %y
% a y - 3 > Y Hm 3 3 AR v G
. 3. ! 3 \ 3 A5 o = 2
o X 0 \ g = 5 b 3
i oAl Ao“. A L e .m u wm‘. — b -9 Mu =
P ) : /& ” 4 2R3 ) b3
- ! o S 9 N % 3
5 ) Mz b ) w ,Hw : ~ . -3 PANNE =
o X «d o M ,,,,,,,,,,,,,,,, — q00 : Lo 2 2 E
i Y ) | |wu . . . — PN b} o
5 5 Olu 3 o > -— : I3 WJ . . 2} sz - 3 5 8
“ = Mw ¢ o 3 3, EN v‘w 9 iw . ;M/ o W m
T I | &F 21T P91y 13
ey g 2y 3 AR I A I 37 2 4 b
o By @ TWJ a . 9' . 0 i Y :m _ N ,M 3 o”/ w uw W
P T 3= 4 - o . >
] mw Sk D T 3 4 H b 3 = 3 74 Y 4
i v - 3 - . . : .
ﬁ R w < 3 | ) > LU ) (JM Ny ] Y Yy B
“ Dy WN J — 3 = .3 ’ M M . WJ .w
% ” = an 2o : s 3 o S 2 . .
ke v o M4 ~ p - = K% . a, &
B . < 3 — s . 3 ¢ o5
- -~ — XN 9 X B S - = 3, o
o 3 % ) b 9, ~ 3 3 . o
o w 9 : 2 ) 8, %
# ' s ) ) 9 +.V+
- 3 3 L I I o
N .w. ~N— o .wM wl ..Iu . +.V+
“ . 1 JJ Ao AR HWH
N b _ . “u - 0 ....V...
V — : o) \M V+
‘ ! 3 w 3. 4 e 4 o
o wr.w . & Q) N ) ? %..VWVH
ﬁ o n w 3 $ [ T wNWNWWV”
RO i3 ~ T
b LIAD ) & o «\«\«\«adddWaWaWaW\VW\VW\V\NNNNN+ SRR
i L} .w _ «\«\«\<\+«aWaWaWaV\VV\VVVVVVVVNVNVNVN A T,
o 33 T
7 : D DA
o 3 O O
N e «\«\«\...«a«a«\...«a«a.V\....V\....VV.VV.VVVNVNVNVNVN N R
)\ PN
A NN
i




Liaz 280 w5 Lol (Kb g goliy sl (55901 (1o Sluod! (rokins = Jgl al> yo (yg03]

SlagisS oobo 5 S5 5l By 55 Sigie st alS 5 38 o5 e Sl pslane 4y L

odd Azl S sz lp S ale 5l oal lax (ECM) Jsbo 7,15 slase; oole 4
o5 €5 5l s 0o Ll G Wlsn a5 oS5 93 (nl 5l eemlie Cand (e S
Mgt o Jokw 5 (b oS5 g0 ol 5l alacans il lo,5  culis (swelling)
5 oo 089y 7 bS5 9 Gl S STl Sl pliebl cgz ol iS5 gl (9,0
S IS 5 slaleges )0 s

tm o3l (slepg 5

100% Chitosan :ca!

80/20 Chitosan/ECM:_

50/50 Chitosan/ECM :

1% (w/v) ECM:s

10% (W/v) ECM

*%

""""" ==F = ======= No scaffold control

Absorbance @ 540 nm
(Nutral Red)
=
(=2
]
—

Cytotoxic control

& & & &
& & & e
%Q Q)Q N N

o\

$
N

S (S (o0 5, 1 0y slasho pgjosd o 5, Jl5g 032) loges 10 0ad Jol> bt & ax g L

el 19,95 5 6B 5w Comns 3 (e 25V Sl ogS

100% Chitosan (1
80/20 Chitosan/ECM (2
50/50 Chitosan/ECM (3
1% (w/v) ECM (4
10% (w/v) ECM (5
Oloy gy 5l ool jo 00,5 oo b aliae 5l gzsi BB (5 R e (8 oS il 2
faily ¥ g0 Silgs go 00l )55 (glaceu o 51 S plas | oolitnl 2ol cwiige » (e
Sg s Yolol el 5l ealanal (1
& 89l Sl 5l ool (2

14 511 axan



Lias s o5 Lol (Kb g goliy sl (55901 (1o Sluod! (rokins = Jgl al> yo (yg03]

HFSB aign Giale, Sl b g centilie 3l sl obe ol s 3l eolial (3
Vascular endothelial growth factor (VEGF) w.,
ol Joro 3 53l sladshe )5 (4
44155 (5
I, pladl plaS wael candy BLII Jhd e 2olS (6l camls b g (oma 9,5 Sl g, 50 3
faglo oo Fisdlaie
& roeks Jslme PH _zals” (1
S ek Jolme clale lidl (2
& rosh Jolows PH 21381 (3
& rosks Joloes (slos 2133l (4
SIS L S s akols i3l (5

09 oo ooliiul cowlio FOUGhNESS L i 5 slacans s cl sl 1) sloig, 5l Selas™ 4

Nanostructured hydrogels
Pyrolisis
Electrospinning
Soft lithography
Milling
3-2-1 (1

g wN PR

L5 45X (g 22D M 5y iz 5l sl oo bty sl b utS pslaie 405
Pl (liee 52 5 sros] Gliee oo oz @ Sl 5l e 4 )5S g0 plaS (6Tl

€5 eon ol

Contact angle — Zone of inhibition (1
Released ions — Contact angle (2
Zone on inhibition — Released ion (3
Zone of inhibition — Contact angle (4

Contact angle — Released ion (5

NN S

Slasgols a5 cudd cnl b il el ools &, Slayg s a3 g ke lacd i 1,51 6
S ol glem auS 6,8 0l alils s col ple 9, 1y 2)l5e (p eS g 00g diedun

14 512 axin



Lias s o5 Lol (Kb g goliy sl (55901 (1o Sluod! (rokins = Jgl al> yo (yg03]

5 Foke Jyame b (Jsho ate Hha3 5l Loy Jla sl oads 093 sl (LSl Bkl o o3
ol Jowwbu g5 sl 43S ploS o) iz Oz o2

Sk lomsilir Loy 355 gy S| e pyo! sla sl (1

59532 Slewdlym los 055 o)z <Ll Flide caniilie ol sloJolus (2

3998 Glewsl Lo 355 Cewgy Cedlig b sla ok

(

(

w

s loasl =K 08 el g3l slaJsb 5l Giiw slapss;ST (4
S35 il oy ol il 3o pasiilio ol slo sk (5

faily g0 ko Dlalllas 1o Syugldy Koo (655ld (555,54 SoCelild 5l 0 )50 plas 7
Jskes 5 0)ls S (s U8 ol (1

Jsbes 2S5l 5 ISl (2

o Joboo 2iSem oISl (3

ol o 2 Lo o (55l il (4

5

S sbis e )5 (S L S o (o) Ly s S5 (sblye 51050 plaS” 8
b ey 4 i call (1

CoiS Lo slo 5551 cale ot olog) ISl (2

el sodudy bl lacplie o sdie olye Jw 3

Sl (
(
b Jsbe ool oy 25 Jlos! Sl (4
CiS lae glwd aieni 4 3Ll pac (5
ey it Jalse ulale lgie 4 bapgieiST 5l aiies o Jsbo ) asd e plaa Lapgss3sT 9
6L®Q3 Sldlas 0 Oed (oo oolazw! 6)LA,,.3 ‘EJ‘)...: 49 QS;LA).; Swolin Lglj.g u.i...lfy Aol g
"o et Wl 5l lapgieist a5 plashe ;o g 0, slo,gS dagyS gl 0aiiShe, (21
Cawl (8o (hoal sla gl S 25 550 Lapgjei8T (Glayd g (b 00l gl (oo Lo g
IVEL S KW ) S yob 43S Olruog pl b o .0gh dgue
Dy g0 oolatul Hloys gly seniilie ol ook 3l 3iie slapg,si5T 5l cdel ()
sl s 50 HLA laJsSse Jom bopgiesST bawgs ool gruly o5 ol s (2
Jom Ol5 oo |y boSsn 5 SeilSs slaasal dasSsen, Jolt o)l Jolse (3
2355 0939551 )5 ok 5l lapg 38T (o3lulax

14 513 axio



Lias s o5 Lol (Kb g goliy sl (55901 (1o Sluod! (rokins = Jgl al> yo (yg03]

Slgige (Jobo J510 o ploy (slo e So 2w L lopgseist o ()5 slag ol (4
i dgnge |) LpgeiST o Slee 5 LS
055 g3tz Lowdly b s Jo o Slale 51l god 1y o357 (5

o azlg0 Cadlyg b i § IS5 (Se0 sloshes 5l (emez b Jshos cetS olStlojl 50 110
b o] (oo 6la,Sile (o p 0 ol Ll Cogo ot lp o Cans et Ll Coale a5
B9 25 T 4 (6 eglusld mls 085 (6 eghlugld
CD44+, CD90+, and CD166+
CD14-, CD19-, CD34-, CD45-
Oct-3+, Nanog+, and Sox-2+
IGF;R+, Nestin +
plas ol Jloiml ay com 550 (Jobos Coma Lol Jla5 4y w00l ,55 (5 agialsld glaools 4y azgi s

o5 walys any 3§

Cadlog et (1

@7 ) e oonitilie ol Jsk (2
ol G 5l B cartilie o8l Jobo (3
s ok Joko (4

Segglen soby Jsbo (5

- oo oolaiwl " Jolw 5Ll slaws™ 5N VItro lase 1o o Jeke 2855 e 8,90 5 (6l Voo 11
Sbds slaxs b g population doubling ;1 a5 coul g da g5, oglis @ az g b Lol o4
25 S o0 09 eolaiwl (Cawl oo 1SS L o) sl ool plpgo Sl Coxax aS
ools CuiS (mhaw ples )0 p515) CBliilS &j50 4y (coriilie (ol slaohw s o sHlw
O 3L o Jlasinl BB e yio sile o 0 Jsbe e 0s cusglils cll> s ol oa
iz Il sl Comaz pgo Slaly Ll o igdioe oolo Sluly 4 4 1 cors 4y basls ]
(population doubling) ceul sais plpgs Joko cumex Jb aix ke @ Suiloas 35

pd=2 (1
Pd=4 (2
Pd=16 (3
Pd=¢.-++.o - (4
Pd=\.eeveer (6

14 514 axon



Lias s o5 Lol (Kb g goliy sl (55901 (1o Sluod! (rokins = Jgl al> yo (yg03]

4 5 sl 055 slaglen layd 5o ladshe ol 005 (solis sl sl ple cdyin L 12
@) Ll & (oontlie ol la sk la Ty 5 (ol (B8 b 53 G958l 595 55k
dgleg; Sl g Guis Sl Jodle aiiben «pal 055 slas lon leyd 50 (550 Jelse
o 5l shaie (IS jeb a4 el badshe cal (el (SusST iass Cpols el 005 o
gk )8, (SoiS it Sy ablioe Jolsi a4 s, B ol Gl b rals s, S
T ol 1y o)lse sl an S S periilie ol la sk biwg il gl g5 sl
AT

sledsbe w55, » S e S5 slasSIse s MHC T gl JgUse ol s2al331 (1

Comgis

Cwgige sl o IL-10 Lol Sl ws (lapuSsnle Shals

odd Jud slafdg g bawg (39008 9nSTy w38l

Ll (58] g Guals 5 (oro (slooains) NK gl sl ;355 o

5 Ll 05l wiile oledl G slognlgnle odsi 5 T slacsad iS5 (2138l

TNF-a

2

w

N N N /S
N

ol

fowl plaS Caw yob 4038 conitilio goban o Jobo lawg gl bows [Sgjle 4 azg b 13

2oy o]l Esh e 2l PGE2 w5 5k 5l (caniiilie solits sla sl (1
g go Sy sl ol 50 05 (]

» ool T adg g S5 als el IDO ma s b ertilye ok slasle (2
Lgd o B slacawgad

a8 g0 4o ciloads oolo! ooalog> Jles 4 Wigw (glp a5 M‘}a ol o Joluw (3
ol haws Sl aigd G LB g 2l wile planlaule b @) 5l i
5l (6 iy

5 Wl el Treg (sladslo b Jskom Jsho JUsil 2, 5 oanilie solts sloJokoo (4
g so ] eelats

o5 5L isid et sl ol POE2 gt b Jl (sorilie 5ol slo sl (B
g o M1 & M2

3905 ASed JloailaS; pseli gl sladsbe 4 plgin ol Gladshe gun 4w plai (b s 14
0355 00 Ol B8 (pwde (S o0
o a3l eala 355 a5 L (1
o a3l (K8, 09,0 Il p 4S5 5 5k 5l eslanwl b (2

14 515 axio



Lias s o5 Lol (Kb g goliy sl (55901 (1o Sluod! (rokins = Jgl al> yo (yg03]

SAG, WR1-€, CHIR ls JsSge S5 5 Jicsile 5 oolial L (3

SAG, WRL€, lasSse Srs5 5 s o Jible oarkis 053 &5 L (4
CHIR

ey Plisad ;4S5 5 SAG, WRI-e, CHIR lo JoSIge S5 5 oslinal L (5

G dw sl Gi._e)

foul ootz Sl Slodsho 2yt sl S5 Lo oS (ladl it (295 (o 0 15
s"‘w Jsi’)'s (1

(2

5 (3

5 (4

(

Sl laaslass, HJJG,I&LQJQ@ dw 5

az Cov g Ghse (i Cued plaS 50 (PGC)Joyses n sbl; slasbe JSis adyl Jo 16
0,5 o0 Dygo (JUSi
BMP4 - s ol o) (1
BMP8 - lad cendl o) (2
Lefty - als codl o (3
Lefty - oolas cedb ! (4
Wnt - s e o (5

hae Joboo oo a1y Jshos o lgs o o 51 b 50 Ly oF plas” 0,8 Jud - 17

fano pled sdsSul
Myosin Il (1

MyoD (2
Alfa actin (3

Nestin (4
Vimentin (5

9SS 0 g 0gd o lo adS g Wl b S glacdl o XY 5 4 cewl sad sols ylas 18
5 5o pasine Hloy o 50" 05 onl ole e 50 25 e T e oS e Wl s Ll
JETRGA R PNC PR

Enhancer (1
5’UTR and 3’UTR of Gene (2

14 516 axav



Lias s o5 Lol (Kb g goliy sl (55901 (1o Sluod! (rokins = Jgl al> yo (yg03]

Transcription factors (3
Interaction between enhancer and transcription factors (4
Interaction between enhancer and promoter (5

b1 Ll sl oo o8 08 oo I iz ol slashes 3l slos; b olKtalejl yo aS (58 19

30z slanS 5l Slas aes ples sepogail o Jole 4 b JoSdge S>o8 5l colaul
5 IV s s 4 J5STse ol 05 oga

Iy so09l 1 pled g 095 of oo ACLIVIN J3SU g0 S48 L wilgs oo PIVK 0uiss Lo (1

MR T

el 5l i ool 0 PIVK feis asslen Wt e e 156 (2

53 ool sloJsbos & 32Le5 o e le5 4 WIE e (3

S oo 6 S ol oy0905l Lo I WNE s U5, CDKE/6 e (4

Gl e oa 090l ples ST (gla J5SUge Sz sS cn ppee JUS e ACHVIN (5

Dy oo pled 7y

a Sl QW gy ool sladshe o sl e Do) s osSas, 3l e el 20
farius lag lo 225 5 (5,5 JLy¢ <o

033k (5 W) Laugng 4 Comd 505 Sllad (93 = pi )0 oisd )0 e ,siSy (1
2)ls (Jou5 S 5 Jlas

5500 55 JWET 0 (YL jleas 033 9z = laeg g (2

335 Mol 1 535 50 @0 oSl (97 = S g slais (3

033 g 35,1 35 15 @00 lp o5 Sl gz T pss 0 edisdi )0 (sle Sy (4
sl (Jod BB o5 Jla!

4 a5 (5

Sl (Sl Jles pedisw ol ool o sl 1,221

395 el g (53,5 Sy 9 08 Slp (e B I 5 Wl (VL 2SS e 92 ()
Sl g o1 55 Gpled Glacetisn goas ceb wlg oo mdlgim il S5 (92 (2

14 517 axio



Lias s o5 Lol (Kb g goliy sl (55901 (1o Sluod! (rokins = Jgl al> yo (yg03]

T Aad j0 a5 wied conbaid (ol solan o Joku JsSUge al8g cdes (e (4
.MQGA

plosl ol iy g 00l (nalidl 1) o JsSge 8,55 52 ety cpusdlygims (092 SzsS (352 (O
dSu oo Sy Lok nl jo 1) (JsSdge Dlolais

1058 oo §owo (IPSCS) oWl ol p ool slo ok 0590 0 43S olas 22

Alad )3 18 solaiwl 8,90 Sleyo goslaiwl Cpx oo Sdb Gl U2l 55T (1

isint] 53 5 o 3 ol 3,50 PSC alys g 45 Siilogms Joho e (2
Sylas g ]

S 0 518 eslitl 8)50 29,00 6 Tt 55 s)len slaae Glsie 4 (3

| ol 525 iyl o5 Phtols (gt 5 il L DNA lSaslogly (4
VTP S|

Octd/Sox2/KIfdlc-Myc  Jols Ssloge slaJokw 51TPSC olul o Lo oy (5
iws Octd/Sox2/Nanog/LIN28 L 4

e Jshes 18550 cCmpmoginsdly Al o Jobo plai ;5 457 Gage 055 Jobo 50 0ud Gl ,55518 23
S e Lais
DIF (1

Aol o Ll (EC Cells ) swix slogi IS slo Jshos 390 10 15 sy a5 51 S5 plos 24
Alosls cews 511y 095 wdbgdy i ples a5 cenl olaJolw o590 EC (sla Jglo Lics (1
lge 2Ll Cempmgidls slo Jsh Sl EC (sla Jboo Liio (2

Q)8 s 5 JolS iy 4y bles SLWIEC sl Jokw (3

Aiib e s 1) (i ad plasl @ o obles EC sla Jokuw (4

(5

O

0 s> Fokw loos; glgl LSis 4y Gyl 4 EC sla Jolo 5355

14 518 axiv



Lias s o5 Lol (Kb g goliy sl (55901 (1o Sluod! (rokins = Jgl al> yo (yg03]

(S o yoalS iz Sl (ol Gyl Sy & 2 3lge 5SS oS 3,5 25
S Ayl S el ol (1

235 Y 5l S el sen (2

=5 aY o el o

~ W

(

(

=5 A jlan cudbges (
245155 (5

a bl ple el wilg o gwim ol sla ohe ciaS e o S plas 0,5 a8l 26

£o90 smas slo ol Cuon
Activin (1
FGF oSl (2
wnt (3

BMP e85t (4

Beta-catenin (5

Wy oo 25 obe slagleys 5 Sy plaS (adie)) oSl silem Sl e 4 axg L 27
A3b e
gy 00 A5 sl g5l slasle (1
Oeelyge 0aS adg jlecion ool sl ok
Slbgls oasS adgs slaion ool sloJshe
LI ouisS ol jlacin g3l sloJobos
Ol 00wl sleion ool slo Jsle

B DN

(
(
(
(

ol

CO2 U5 (g4l ol 5 s6lw ax,0 37 ,55LsSSl yo |y oyl do Jho S 51 ey gole > 0 28

ar b asbe #9-10) pYL e COZ lade aiejls Lulpd can Lol oS o (5 IS
il byl yd ol Silo Gilgi oo 55 0 M50 5l olass

sl o5 b, Jlo s sl sk o515 S e 2

S50 POA B sy s Ll il o i Lamos 35250 St Sy olieo o5 oy b

Qb ok
sk lag 5 e Jsle 57 Sy .
il o8 90 POAZ 5 5 ol S e oS ey

14 519 axan



Lias s o5 Lol (Kb g goliy sl (55901 (1o Sluod! (rokins = Jgl al> yo (yg03]

S)50 Sy (1
5,02 (2
5,903 (3
s,04 (4

RECCIIN (S

0900 Jbw Oz (Shwgr paseis jshitedy Dgold a5l (Sijy Sl (S 0 29
009 Oomb 9 19 jee e 4 Ko (295 3y (09 YL &S lATa 0gd e osliul oyl
WL R Opget Dgelp Ko S (29 axlin el Sl jee e @ 5y gl
em/s gl 59,8 Jlw e g yiahas 015 o] culies o don 6 dg) ()5 jlab (pizmen
el S sl wiz Sloj oils cnl po Sil Sl oo S 50 Sl e ity 10

7 sl il BL Sy (9,0 Gligd G SeS 4 55 slizl el anld e 30

RCF =Y \MAX) "1 Nioy

Slolas B,k eled axsls cul ol o Ceyuw N g jlulas B,b gl 1oonlls (S8 ahal, o
Ll oY (g7 ) (patie mz silulaz jeliie 4 355 ply g0
sob ad)S Sl el gilular ey x‘x% ETSICEIEQ

o 43S Hlai o x‘x% silolaz gl g x‘x% g e (

Sgb aid )5 iy x‘x% Silolaz ploy g el (gl ce s (
dpbadS i plp2 ilelir gloys i Slho cepw (4

(

. Z .. 1 . .
39 aid)S iy plp2 ilelar gy plps (Sl ey

14 510 axiw



Lias s o5 Lol (Kb g goliy sl (55901 (1o Sluod! (rokins = Jgl al> yo (yg03]

il slo g5 &l 51 o ls auad g9 .l (solis sla Johw die) 4o oo o (gobe xSo 31
I, calizes %.wlwi €y a 00 yuoli duili> v s ©olbs sl oo pled o1,y oy
feuls sl adlhe lp ooy g9 Wiz wp 5 4 Lgai_ulwi b slais cole slp
3 plya sd Cbil puags 5 (Y (DS Selsiel g5 aw ST ke gl zolesal)
Gly-Lys- L Gly-Gly-Gly-Gly ssle gouwlginl 4 slaoiiy salysu g 4l 04 anlgs
Sg anlgs4 Ll b osles Lys-His
a® ()
b? (2
alb! (3
al/b! (4
bl/a! (5

»ld Wilg e 100 M clale L MW= 392,5 g/imol) 55kwliSs wwldlhas 3k, .32
0,5 cdale b gibuel 55 L Joboo o imgiy o 50 -aules @y 1) g0l sl Jobo Slgsein
solitl & yg0 48 el sde] sy (Ethanol absolute) sllas JSI o o 40,5 J> L amg/mL
«(Osteogenic medium) :lgseinl spled cuiS laoe ol Lo 100 ays gl Jslo ol )
Tog dlgz> (VIV) a0 aiz Lo,as Bbl 4 cod ¢ Jol> ciiS Lo
40,015 (1
0,005 (2
40,045 (3
40,037 (4
40,008 (5

S5 o 0,25 Jlizl 4 0,5 15 ols cuS b SO 50 g3kt Jobe S By 33

2093 G5 5 0,25 Jlazxl 4 5 o030 Sol5 00 Jlaiml 4y wams o (0055

S8 S e opl o allaz g Jie Ojg0 4 ) ol Joho an ST 08 salys Jol>

) Gl @ aS (ny SQop fogis LSS o0 0951 (SolS en a5 o)ls Jluim| jada eus
oS s
0,125 (1
0,422 (2
0,031 (3

e (4

14 5111 axaw



Lias s o5 Lol (Kb g goliy sl (55901 (1o Sluod! (rokins = Jgl al> yo (yg03]

0,015 (5

S Mol 013 i 10 5 B sasT S o il g wnld b s el 34

Qo5 paaily e o (9381 5l lacgeze pj e dagygnl Bd> 5l e RNA 0l,0)

4 l)s 655 nl 5 L RNA S, oilas 51 imsy 1l RNA LS 5 odd Late K0S,
32 (1

2

3

4

(
60 (
4 (
2(5

Sz 0dd aseine ,Silai b oS Jlgie oo o jLas |, CRISPR-Cas9 i o5 IS .39

\ INNNNNNNNNNNE
b :::c:< % | >OOOOO(
NNNNNNNNNN\JNNNNN NNN&&

S 50 6ol omal U g jlew ol Slolits Lg)S (s)lew qpw iy 4 425 L .36
58 03 Yon) (esny 05 (S plolits by p ololid g sloces 5, ool 510 6 len
zeoeo bl cpl o 5 glean Sl Salas il e oL (IgM 5 196G ) (s 5 (ool ]
e
Wlgioo @b (Bl aly y g ot b Lol 0 oo il Cotte () (5T Cad b St 0,8 ()

14 5112 axio



Lias s o5 Lol (Kb g goliy sl (55901 (1o Sluod! (rokins = Jgl al> yo (yg03]

N

e o i ) Jld oy pg jpa> haid o (T slae p Glaces

s oo s 1) (ad (Dol pae) L pws g (SOl 05 (5 sl 2 slocens

Bl ghie Wil ced F (B S ezt (ol BT L oAl o

Sty GlaSs gl 5 <88 58 (Dl Jolye shaml jo plgiee |y 05 5T 5 oolstl cos

w

—_~ o~~~
ol b~

sl

S35 4 a5 (NK Cells)  amds 00iisS sla Joho s 45 0 a>gie olKiulojl o i o 37

ol cde 4 awy Gl gl ales e (3ludled 5l o cele 4wl 00,5 Jlad oKiglesT 4o g lox

Al oo Gy o lesl 510,90 plaS ans o ploul 1) alizes Slislesl Joku S yo (YL olows
.8 sl Jo 1, i UKo Jtalol o] 4t 5

C-’L"S Cw! OQJS JL:_Q QT)Q ‘) LQJQL»: 45@5(59 ;.:L?Lu‘ LSM J}.A—AS 09; 0‘9'“"" 09; kS.’ (l
WS (oo oy JW8 9 JU8 e Jshwss |y Jobo S i

sanlic 53ldled 5l g Spo p 1y Loy SB35 o Jlasy 5o giladlad 5l oy 1y ool (2

Dgd oy Jokw S yo p cidS Lame JIB A0S o oge |y et lame (3

21y Jobe Syo cpyeS Lls wlgn B aas co yts ) ol Glog g oS Jlad eole cdale (4
S5l Gy o b o5

oo ookl S S e plem b 6,500 oaisS b 5l g amo oo i |y Jsho 0aisS Jlad oole (5
Ny

Ly iy 90 5 Wl oy 90 5l JSiie yal g i JsSge S (VLS )50 50 (uglSga (059, 38

a5 Cewl Lo glay ol a8l oo sl uelS Ly S5 adgs 0 oy ol gdgw odudy

olettler Cal Dgliste Ll )3 JLS)5 b Sy 5l lisee g8 50 GmglSsen JsSge L

s5b 4 W5l e g 009 0272 & )50 4 el By yxo HDF @y a8 W 51 i 0,90 50 sl gen

YU g5l o)lyg0 ,0 HBF mlaws ol 31 5 5 10 098 o soual HDA a5 0iS oo s 02P2 4 soes

1) ol anyF gt (ol bl o il s 3LisT HDA & HDF gesgms il 53 5 wila oo (L
les Sl

S s 5 ol it JSy50 0 HOF Gusle b ST s o5 gol3l ()

s Lo (g5 adss 50
s S35 Al ol bl s Jpomo pol o VLS5 50 HBF (yuile (3L oSl b (2

Syl g el el e s

14 5113 a=iv



Lias s o5 Lol (Kb g goliy sl (55901 (1o Sluod! (rokins = Jgl al> yo (yg03]

S8 Sl 55 abst )0 55 (o g 50 JeBo Jelse o lid 4 ol 8l cnl adlls (3
S e

o SbooglS=lu a4 M ol 3l o HBF xlaw il ceb a5 Slag)lo Joo punslSe (4
Col hloss DNA s alics gla gz Wl 33,k 5l wiss

S5y S lsis oBlesl 5 Laiem cal bl 5 i ol slasbe gl Al L (B
3,5 gl cnl as Jl>o uglS-Lo o5 sl jo oS e ShgoglS=Lu slp 1) Sleys

0oyl b5 053510 n et (5y5 05 N 0 5l ol (g 050l Ol pslite (il 39
plil jsbhiie ar auled (slS (655 5o 5 wiS o)y oltulesl o rmslin 152575 )0 1 0 walys o0 €
fowl 559,020 525 9)lge 31 SalaS Loy Hlad 4y 098 28,5 Jlas )0 ol o3 (Gla>e )57
29d 3w PCR L 5 Jols” askad (1
53 s 55 CDNA (2
05 0oLl DNA axkad 5 5355 o sl ol 00t e (slop 31 51 (3
bl ALy (598 j5igesy 45 25 ealitul (5,55 5| (4
5,8 bl 1958y (6l Sgm 5T g0 (B

Sl ST Ologzge 10 iy 5l can a5 wload axgie bl Cons ple laneisls 40
oleiSlo 59, 5l g ijle apbine GleiSlo (ol jloe e o otz (Joko g Lo S e 00l
QS e 5 1y oSS sy g S oy |y Slogzge (JLeld slacanns wilaiiles o piis  paod
odlo (Job S5 Dlogge 10 Wb Sigdga 03 ol pj 40 &5 laietign I SG plaS Lad S 4
ol Wlgs oo az o1 Jdo 5 a2l oaile (B (LaSh oy sk 5

305 1 055 515 41 T 5,5 4 aJoke e g Johor 5L 5o Sl 5,5 JUIS e55sy ()

595 Sui osle b s 3L a6l b Jsle dan 32" DNA (g3l asilen w3l (2
ad,ls

2 S5l 033 5 02 Brae & 5l sl Joko aen Gz ske i 457 sl il (3
a,ls 65580 Jul> slo JsSUge

S clblone | (Joho U310 Slhgime wb (92 Jobo o)l ouiilos (s (4

W s JSE Jsho & (977 sk ISl (slaggn (5

14 5114 axio



otkad g0 omals 595 Shastia b1y o8 gy 15 e SAeNbl Ciillas

[ rsaeryts 5308 315 o 3 i k
. e
bl eI LA d..l ey -’Jf‘ﬁ
-/ i <.
(7 L
I S S
V uS
\_ _J
4 I
D JoalT dzr p2bo il (allaa
@ O axppa
\ J . J
- ™
@XO®6T ws @ o~ S pgh (gt olia b i g oIS 5y )y a8 lied
L vy
) N N [ ™\
(l oo Jolo] Moo eE FIlOOOO0O® MO IGRGRO)]
JIOROR - JORO) Yoo ee OO O® AN IO OGN
OO O@® HARONGEGY: - N HOOOO® WO OOE
FOO@800e FOO0OOE rFOCOO® SFIOO®EO®
S5 OBOOG L OGN O] ROOO0OO® HOIGIGRONO)]
F OO0 ®E® B OOE® O HOOO0OE OO0 ®
VOO0 O® woeaeoe OOOOO VOO OE®
AlOOBPRO® AOOO@80® AOOCOO0O® FAlIOOOO®
LI JOROIGIGE - | nMeoceo® OO IGRGNO] MO0 OO0O®
| OOo@®E |m[ocoe®s) (+|0000® Lv-c)@@@@
\. W, v J i,
'Y N r ) )
noeecoo) (mleceee| (slooceee) (vooeee
rioOoeede mMOOOO@ OO0 Vi OO
*OOO0OO®@ (O - JGEONO) 2w OOO0OE WwoOooeE®
T OoOeod®e MFOOO B SFlOOE2O® VElOOOO®
W@ Al OO0 @@ WOOOEO® WwooOOe
s BOOO® mBOOO®G® SO0 VwWOOOO®
wwoeoeooe wioOeo®Ee v OO wiOOOO0®®
IWoaoeooe MAIOOO@Gd O Al OOOOE VAVOOOOE®
NoOCcCOodO MmMOoOBOEO®® MOOOO® "Moo ®
Pl O@OOE OO0 s | OOBEBO® AlOOOO®E
N w, N A \. J \ s
4 cL.&.nlJ.xo N
le ot b 23 il

J




	جلد اول - 13 دی ماه
	کلیداولیه مرحله اول المپیاد سلولهای بنیادی 1400-401

