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KSR, ITS B27-VitA, N2, Heparin B27, N2, Heparin
Dynamic culture on shaker
| A | 1 1 | 1 | >
Day: 0 1 4 7 10 25 60
-t t—p
RI LDN AB3
e —p b o) —>
SB, IWR CHIR cAMP, AA
Heparin
™ Dorsomorphin = FGF-2, EGF o BONF, GDNF =

a. IWR-1 (WNT inhibitor), A83-01 (TGFRB activator), BDNF (neural maturation)
b. SB-431542 (TGFB inhibitor), bFGF (neural proliferation), Dorsomorphin (BMP inhibitor)

c¢. LDN-193189 (BMP activator), EGF (growth factor), cAMP (inhibiting phosphodiesterase
activity)

d. A83-01 (TGFB activator), heparin (WNT amplifier), GDNF (neural maturation)

e. Y27632 (ROCK inhibitor), CHIR99021 (WNT activator), Ascorbic acid (neural maturation)

40. Which of the following mechanisms does not play a significant role in the progression
of tumor metastasis?

a. Activation of stemness pathways in non-CSCs induced by senescent tumor cells, promoting
cancer stemness and subsequent metastasis.

b. Induction of senescence in tumor cells post-therapy, resulting in tumor shrinkage and
modulation of the tumor microenvironment to an anti-tumorigenic state.

¢. Autophagy promoting metastasis by enhancing tumor cell fitness in response to environmental
stresses, such as anoikis during metastatic progression

d. Alterations in the functional appearance of CSCs due to chemo- and radiotherapeutics, leading
to increased plasticity and metastatic potential.

e. Epithelial-to-mesenchymal transition (EMT) facilitating tumor cell detachment from epithelial
tissue and subsequent dissemination and metastasis
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2. Qihang Hu et al., in the paper entitled “The Research Progress on Intestinal Stem Cells and Its
Relationship with Intestinal Microbiota” show that intestinal stem cells are periodically activated
to produce progenitor cells, which are differentiated into either absorptive or secretory cells of
small intestine. The Paneth cells which are located in the neighboring of stem cells, secrete Wnt3
to help maintaining the pool of stem cells. While Wnt signaling promotes stem cells differentiation.
Imagine that we want to generate and culture progenitor cells that could be further differentiated
into Goblet cells. Considering the figure, what combination of growth factors or molecules shall
we use to achieve this goal and why?
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Stem cells = o

Notch, TGF-a and EGF, because we initially want to keep our stem cell pools and also ()

differentiate them.
Wnt, Wnt3 inhibitor and TGF-a inhibitor, because we want to inhibit pluripotency and (Y

promote differentiation into Goblet cells
Wnt, Wnt3 inhibitor, because we want to maintain self-renewal of stem cells and promote (Y

differentiation into Goblet cells
Wnt, because we want to promote differentiation into Goblet cells (f

Notch, Wnt and Wnt3 inhibitor, because we want to promote differentiation into Goblet cells (&

3. A research group led by Angel Raya tries to understand the extracellular matrix (ECM)
remodeling during zebra fish heart regeneration. The experimental design is as follow:

Control Regeneration
7dpa 14dpa 30dpa

Amputation @ @ @

Decellularization to enrich for ECM components

rr ;,'r.lg\ ¢ .rr

LC/MS-based quantitative proteomics

Dynamic changes in ECM protein
composition during regeneration
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Their findings indicated that there are dynamic changes in the heart ECM composition during
regeneration. For instance, fibronectin and periostin b were upregulated in the first few days of
regeneration. While collagen was increased later. Given the lessons we get from this study, what
would you do if you want to induce regeneration in a human heart few days after stroke? And why?

All three extracellular matrix proteins i.e. fibronectin, periostin b and collagen should be ()

upregulated, because all are required for regeneration.
Only fibronectin and periostin b should be upregulated, because they start regeneration. (Y

Only collagen should be upregulated, because we are a few days after stroke and ECM (¥

remodeling.
The heart regeneration should be induced by more extracellular matrix proteins (¥

The extracellular matrix of the heart is extensively damaged after stroke and cannot be (&

regenerated.
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The emergence of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and
the associated coronavirus disease 2019 (COVID-19) pandemic continue to pose an
imminent threat to humanity. These infectious diseases highlight the importance of
developing innovative strategies to study disease pathogenesis and protect human
health. Although conventional in vitro cell culture and animal models are useful in
facilitating the development of effective therapeutics for infectious diseases, models
that can accurately reflect human physiology and human-relevant responses to
are devices lined with living cells, ---------------------- pathogens are still lacking.

which can resemble organ-level physiology with high fidelity by rebuilding tissue-

tissue interfaces, mechanical cues, and the biochemical cellular microenvironment.

1. PCR equipments

2. Next-Generation Sequencing instruments
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3. Microfluidics chips
4. Organoids
5. Dynamic scaffolds
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32) A Biotech Company has revealed a new product based on mesenchymal stem cells. Their
sales person is advertising this product in the practices and hospitals. In Noor Hospital, a
group of clinicians and specialists from different disciplines of medicine has gathered and
listened to his speech. The sales person showed figure 1 and told the audience that this magic
cell that we produced has the capacity to be used for many autoimmune diseases due to vast
immunomodulatory effect. One of the clinicians asked: “based on what you show in the figure
1, these cells can be readily differentiated into the bone and cartilage. How can we as
clinicians take this risk and use these cells for patients? And if we want to take the advantage
of these cells without fear to face these challenges, what you as a Biotech Company
representative will offer?
Based on figure 1 and their conversation, what type of product can present
immunomodulatory effects of mesenchymal stem cells without differentiation or other cell-
based related effects?
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Figure 1. The characteristics of mesenchymal stem cells (from Ferreira et al, Front. Immunol.
2019)

1. Engineered mesenchymal stem cells without major histocompatibility complex
(MHC)

Mesenchymal stem cells-derived soluble factors

Semi-differentiated mesenchymal stem cells

Engineered non-differentiating mesenchymal stem cells

Engineered non-differentiating mesenchymal stem cells-derived soluble factors

i

et yze (s S o0 SaS jllie 4 it slaplbye o oS wites glag T baslias pllie oS Sl (VY

VPV Camse 50 0lsS b SG e Sl Fge slinlie A Sy 59, 2 W5 Crl bsean 0 5

dygo b o BTS Qi aiS oo SLml ETS (pnis; ,9256 (6l Jlail ooz S MMP-1 (5 5555909 5

b ol el 58 slubie S, 1G 2l o Lhass oo ilsil [, MMP-1 ol 2G susilS s oSG

3,8l lgi g0 AR 0uls 0ol LleMbsl 4y az g5 b el 0ad ool ioled by & jgo 4 g Sy B> b ped jg0
00,5 @lobis 1) slwlio 4y asttne (b s a3 Mis

Alul restriction site: AG*CT

cgctagctageccatgatttgtagcagceattaccggttGetccgtagtatagecacggatatcac

2,5 oolaiwl dxiue

‘SJLMJLH..: ‘_g‘).’ Alul owojm w—’f‘i )‘ M)}o ‘_sJ.v Al Cawo u.ul; B LQJN‘)J ‘5.‘>‘J.'a L u‘y = Y
2,5 oolaiwl dxe ol 8

Sz bl b oS (S pundige L asl (59,0 5 05silS e Ve Plao Jsb 4 sl lg e WY
D505 gty ) )‘)Lﬂ 1Y U569, 1, Jypame 9 390 ool |, Alul oS>

18116 axio



@sampaadia amoozz.ir O axlpo Loy o003 olSijgel Colung 41 Egite b 0,90 4y caw yiwd (5lp
Ll (S 9 50k gk (55901 (1> Slagal! (yeii 90 al> 0 (1903

oz obml g 08 (2hb pandiee (b 4l 65y 29 wStlS S Y Blas Job 4 greln Gl F
g5 oy 2 TN U5 69, 1) Jgame 9 0903 slml |, Alul oSl
A5l 0 8 o lee sled LD

(NK) b 0225 o sl Jsbo 5 ol wsal clagls o 55 51 sl oo sl s, 5 52 (°F
e Lo 35 45 52325 NK o 5 ileys sl 95 Lot 512 S5k (51 9055 maiin 5 o
el plaS” Joho 3255 (o)
ST EUBI Sy
oyey JF 4 gy Y
Sse8 JZ1S &) g Cawd s loj e Bo)F LY
SO N9 BF 9 1 s gl a ol pe &5 Y
=8 g S mlo 4 g H9e95 4 Oloj 2 B)F WO

ol el slashe 355 4 e Sapal bl ol e oSl sloolSlag] (S ol (VD
595 i 403l S s g (w15 e | s (slapagt s atL il e oS Nigso
S 4ok o) Gales] e & ol e one 35 (sl (5T it ol o5 S o ol (ol 05
o Selo VE 898 0 30,5 (09 Sy9 Gosb jlead (Se) ()55 slasha cosne Gl (SBge oo
Sy o ale az b Jlan e (0 g 0ad okt (olu)l g Jleel 9z (odle 4 M Lo 9o 85
el 00 o g oyl
5 oiS S2)l coge g oolidl a0 Ao (0 5 el 0ogs 0l laws 00l (5 sl Jeb Slass L)

Lol 00y jla S po Culgd 9 (oB)ls5

el 0353 039, 5 4y JLL ol sl she (ais 4 0B end 85 Sl Slashe gl 005 LY

ol ails b ige 6l 55l S ye g oo Sl oads Gy sl ghe Sld i LY

b hge 4 cwliol ol g 13 ols g o hge 00isS 4855 Jouo 280 o ¥
Yolaus .0

(a0 Lo ;0) 00 G550 (i (oS Cuond &y Cuny 590 (i (e dxmbio jlodds 03 Wigey sloJskes (V7

Y VRN— 0l 033 Wgm o Jolw a5 woo oo ylid ases (pl el A8l 16T e 8L @
Totipotent .\
Pluripotent .Y
Differentiated .Y
Determined .f

Mesenchymal .0
097 Wl (00 0979 4 (o058 Sy slagligs sl > (VY
IS S 0 i Sla el b e ) sla sl )
225 e #,( Conversion Extension) SaiS 5 ol SKen .Y
glate (Cytoplasmic determinant ) oo sicw sbodsS s (gol> adsl sl pogiad . F

il pled e oaias JSCad sla Jobo 4y atilys oo Sedligdy 5 sla ol .0

185117 amiv



@sampaadia amoozz.ir O axlpo Loy o003 olSijgel Colung 41 Egite b 0,90 4y caw yiwd (5lp
Ll (S 9 50k gk (55901 (1> Slagal! (yeii 90 al> 0 (1903

Gdmgdd ooy iluise ) (G5 sladshe US a5 513 0925 (sanshid 5 samslie (Jobo 503, BleFeial sre o (YA
WelS o s s e ol 31 a5l i 40 Lo Jskoo ol 9l aad el By T, NK e b los Jgms
b Jsbo olasi 5 YUl lougidd (ul olasd Wil b g 5l Logadd Jlars 58 )51 Jle (lgie 4 ol wglive
Sl gie clo (6 lons dniems 3,8 0,15 VU B omsgaid 0,5 aSiyl 0925 b |z sl Gyl Jloo NK 5 T
g sos @load 0y B slacawgad )
S SaS b aasly o o oS Jdo 4Nk o T cwgad .

g (yre ol s & 355 o0d 019,Se slap)s ST
S L5 D lacawsad 4 5 (BT oS wl)l sl Jole
¢ NK cell T cell $caul gy 05 oolisl laJsbo az 31 olars ol oloys Jsbo o Lot ki 4y (¥
e Gl sl ()5 (ST L ojyle Jgts 152 T cell
S Beeell gla Teell oo lawlg !yl NK LY
55 03l B sle Johoo aule s i o Jlab sl T 5 NK. ool 5l mazr .Y
2235 GVHD 5 wigs solatul o541 aisles o HLA cpiils pae Jdo 41,5 NK .f
25235 GVHD 5 wigs solaiwl (5401 0lgs oo HLA (yiisls sae Jds ayly; T eell .0
Sl ) (saghy s plais ar lad g Conl (g3l (S5 00> 50 ik osul alilue SG sls Loty Sbewl (¥
08 o Lo 4y joj ol dim Sl S oo SIS 095 sliul 4 (g5lus s g plonl ol L ceslio slaon]
€315 (6 5locs )5 bl g el B 4y 15 0l 51 S S o (golits (sla Jslus 51 eslitnl cions] o
S0l Oloyd 6l ol slashe l eslinul (O
195 oBws slacs Lo 3l sl o3k sla b 5l oolital (¥
ol ey (BLatal (6ol s sl okt slo Sy 3 oolic (¥
Pl estae uisS 0 ;0 sl (sla b 5l eolizul (F

v
Sl 0929 )5 s"f\ PYC AN R PRI Gl WP VI §
f
I

Yoo
YooY
P LY
FoY
FO0

18118 amiv



@sampaadia

-

amoozz.ir

A5 e Lo 03 oldjgel Colung 4 g5iie slo 0,90 (g yiwd sl

7

gt (§ 30 3015 ol 30 Ula) )

- -
B P L WL e 1
\_ﬁj}‘b’f{»y’gﬁ \Q’_ L') e

)

e o )
r' ) ’ P
9 JuaS5 a8 Clongdg? llnn P e
O @ agumisus
e g J
P "y
OXNO®O vt @ oo S g 05 (oSt ohte by kb g a5 g0 4y 1 i35 il
- J
(a Y { ' y s, N
1HHOOOO® AN OGO RIOOOOG FIIOO0OOOC®
FIONOY Nolo) nHrooeomo FFiOO®OOO A ONGRGEGEO)
MO0 Ul JOGIGEO)] FOOO®O® OO OO®
FIOO®O®® IF@OO0OO® FFI OO0 FFIOOOO®
B O@OO® RO ®® FOlOOO®O® OO OO®
'fCD(DCDCD. HAIONOIGY XO) FBRIOOOO® HIOOOO®
viOOeo e KO@O®O® OODOD®O®® VOO OO®
AAODO®®® FPAIO@O 0O FAIODOOO® A OOOEO®
11O E® RIONOGIGY - YO FA| OO ®® @®|. FIIOOOO®
e OO0 @ FPe |l OO @O ® 1 ODOOO® Yo lOO®O®®
J s J - J J
(Woeooe) (Meocoone) (doocood viloo®® o)
IrOCOOe® FPIO@®OO® S OOOOEO VEOOO®OO®
ool Yolo) ool Yolo) HFOOOO® woooeooO®
IFOOO® PEIOOOO@ SFlOOGE® VFEIOOOO®
1w OeO®® relO@®®E BOOOO® VWOOOO®
1P ®@OOEO® HMIOOO@é® | ODOOHO® VOO ®®®
vfOO@® e woOoee® N ODOOO® WoOoeooe®
MWOoOOoe oo PAl@ OO AIODOOO® VAIODOD OO ®
NSOO®E MOO®O G N OOOO® LHONORGIGNO)
P ODO@O® FolOO®®D® Fl OO OOG Al ODOOOG®
s J . J N W, e /
......................... who oS L &5, il

P




@sampaadia amoozz.ir 3 axxlpo Loy o0 olSi jgel Colung 40 Egite (b 0,90 4 caw yiwd (5lp

s ( = ) )

e w

- - N T
o .n IV RN VIR UT
Olas s slastanal fyy s Jo Dbl
e . 5 . . JJ"’J:’J;AJ"/J'Q‘;L’
«(m‘,{f’fu» Cowld Cuedly Bl 5 95 g Coma gy 3355 0353 3blea gl cade B5,be ¥ )
o
i N
slaal p3gei Cadliys (3l Oluixl b 45 0 1Y) JolS ©ogee 4 1) 43,585 Gl (02585 S8 pid) conrerinmensnsnssnassnns wailoeis|

Y4
AN

bl (S o 9 (6ol sadolw slaedl 595 (uedinds DVlgas 4,38
LR IR IRV STV 'R | LRV WA S i 1Y

(Au85) yg0)] oo | gy sl Y Iguw Slu
12 Ao - ’- o

AN

: ;.ﬂ,ﬂé ‘oU 9 f.»l.'v
359 2 0 louds

i sho 35

)N ‘ob

4w )dw 'oU

> )9>

J
z [Wuwyl\

[ Cansl £ 900 Dluns cyilo 1 030l J

Ughao 39 £ pal 3 42 5383 45 paill 695 j 3929 S ugee 43 219d Gohe SVl 42,05 LS 1 den 3929 il 9 dwled w0 |y 4z 35 JB1 SYlge )lmo’ajT)&leﬁdwléng—‘
23S gl ) Al

oS alban 1) Ak Jyfms G5 £ gl 13 10T 0392 o130 30 13 sl 335 2235 0T (594 Lo Sliainn 5 453, 18 Lot Szl 55 oligenly 4y Sy -V

28 )% algs $ai (slo po b LOT 4 5 2285 s SYlges 42383 43 7330 Sslge ol g2 32358 3)lg Wbizwly 43 2L O]y LS -1

e g5t 4oliranly 9 DWlgus dz p30> Dlonio 4l (59, 1) 295 & leils ebo pli ¥

3o ol WalS 1 390 015 Tkl 5 3y ool Byt o Jomo 13 s Sctio 3130 U 1) s g 23 nls 390 9 3015 455 and 3 30355 5 1) T o 335 g0 gratmas 218203 | Lot il 45 0 -0
35 50 i 5 35 Bl b 35555 930zl G 1 51 2> g b (21 2515 ol s ol yimn 8 ol 3 8l pad (A5 i Sig 250 i) 3 ol il (52813 o s =5

9% J1970 Aoz el gtome 41 Aligawly olpod 2al DWlgow 4 585 -V

1> e B ped S Do 3L Fawly 9 Cudio 8 p0d 1 Jlgew 2B 4 Caw > by —A

29d go DSl 02350 5 a3 a4l OligeT s a3l Ol 2,93 4> OB SS &5 08 -9

o) ®



@sampaadia amoozz.ir AS axxlpo Loy o0 olSi jgel Colung 4 Egite (ld 0,90 A o yiwd (5lp

Vo> Lol (S35 5 ol sle Jsbo sisel (RIS Slopall reais

05 o s5seg5 4l )0 dSNP) (gudgtlS'si 5 pois S5 sl 30 Gl pun jlislie ail ) j0 MMP-3 (5 -

2 1y SNP ) 36 (glasdllas ;o Gize S5 005 o0 (hlem 5o jlislie Jogud 5 55530 05 lo Giali8l o

cel g 0,08 41,8 ECORI 551 Slulis ol 50 SNP ol 3ae ol a8l 3udo .ol ooimiws jliwlio yf5e
w3 00,5 oo jlilie 4 slaxiwl ulidl g MMP-3 o 51 lo iali¥l con i cpl g 00 S o T 4 A o

AGTTGGTGAGCTTTTCCGGTGCTCTGCACAGATGCTGGGGCGCTGAGCgaattcCCCTCAG
TTTCTGGAGCTGTTCCGAGGGGCTGCCTTGCACCTCCATGACATTGGCATCGTGACTAT
GGACTGGCTGGTGAGGAATG

] s 43S a8 al FA aseilS e jo b 4l g asl ety VEe Jlg Job S
il e oisilS e VFe b ay axkad | arly hslie 5 dxies ©sSs 550 Sl ()
A3l s 93stlS5 FA 5 0) Jsb ay aelad ¥ il jliabio 4 daiee ol ©5Ss 3500 o3 (¥
il 99tlS 5 ¥ g ANV Fe Jobo a4y ankad ¥ urly S50 o 31 (¥
ailge 3355 ¥ 5 ) Jsb a ankad ¥zl slislie 4y axtes 0055 5500 031 (¥
el Cany 3 ¥ g Vo) sloan ;S (0

sheo Yoo o> 0 b VEGF (lade) Sgil Jgloo 510.02 pL el plosl 5l s g Joddljgiws 3o 5 =Y

(55855 o g Sl ot (0 ol JU) g (8l 0 o ol 510 00933 Jshoo 2utS Lnnome i
YA & 1, VEGF Sgiul Jolooo 5l yidg S Vg dbisly ol jo el a8 5SS gt (5l 323, b, 5
1A Jolows 51 il S Ve s o Sl oaali A Jolono Iy T sl 5 035331 conlin (530 51 i S
sl 00ali B Jgloea |, ol Logles 03503 ddlo] el 0351 5550 15l iy Sao Fo ol b 51 a5 pgo b 1
b alew Loyd o jo VEGF cbale b wlile eSS b & 1) B Jolowe 5l o> 4z b Kiagh ol
fadl Joalljginms

ouL (O

v.ouL (Y

vouL (Y

yuL (f

AouL (o

oortilie olits 6l Jshes oS5 lime 1 |y CulS Lagmms 4y loons oole Ky Ll 10l auad (o Simggy -V
508 el 51 e sl ol (g5 .ams cuiS 5000 cells/em2 axedls b 1, b Jokos il jskiie pas yles asilias
Y L ol sk Jsbore oyt ool aesal CetS Lams 5 oo ds b 1 o7 51 ) e oS5 oo )5

Y5 aman



@sampaadia amoozz.ir AS axxlpo Loy o0 olSi jgel Colung 4 Egite (ld 0,90 A o yiwd (5lp
¥ oal> e Lol (S 5 solts sla sk (55500 (s sloall i

Sas Yo g VY OAANY i b ar Lot oY gllad Jlozr )0 a5 Canl 03gai aseins (Saxe (55l 325 (59) [los
Bl A cok Salz 4l 05 Jshe Jslone | iy See wiz Iagam sl Simgyy cnl 0l j9a> Jsho
(3l 2 0.32 0m2 i, s A5 Saly o mhans Eilice) Syl ablol

FelgSee A ()

FelgSen VY (Y

FelgSen Yo (¥

g See 00 (¥

Felg S VW0 (O

5,5 0olitil _pgars SloiaS I olyi e casuinl CLE b Jsle <Xy ) paiigy o cllé 6 1Sl gl -F
B 45 03 e s 4 55y Jals ccaiian slme b S (gliml LS L 4 el )] oS ol IS ol
3 Jstena SBlE |y gl 55 Jolor oS5, 00 domlin b i3 () 1 o] 55,0 Sl L cmnlizie ] 55,
Jr5=S Ghale,y alebe S adsi 6l 6 S iag5 D9d o0 et ey Clale cpgles clale Lo jlabiul sl
loaily b glailolus 5 03,5 ooliiasl iloles 0sijlus ool p)S (oo To g o) ,52STs o ,Ss,Sen O 3l ey ;53516 ou
o Ve eles sk 4o wilolis 51 oty sz inle) anlllae (gl s ol 00 5] Camsd &5 15+ 45356 6135 L
Ligoo,S g5 1) ale, damme 5o, ¥ s Vo) slagyley jo g ol osls )18 580 nd (Lo ¥V po ) ailelss 5168
iy i oS Sy 3] Giala, Lgona 5 5556 CBlE (5 lall (sl 5 ol 035 (23 o3 b
oo olaclale b o Juilin] gladises 5 s 3 slp oS 5l Jols Jslne (i) St (1 e 08,5 ool
Ag Ve Y plpcesiase, T ol o) Gladiaed Glp g VAV F Y plpcsyi @ 2 oo npSobAe
f sl ol ol31 il 5l oy ,euSB 5l as,o w59, ¥ udS 51 s il
Ve ()
\Wwo(y
vy (v
Ys (¥
Yo (0

o slulax SO 07 00 Lewdly 57 ) i sl oS LFF 50 3 sl JoudS el ool JSiS s 5o a1 e -0
3)ly ol sl 5l dtwgey Sjpods (7 455 5ba 905 (oo osliinl lie SO alie (conilSe 5l 55 15!
Shbelas Bk sl 5 B Jee (ul 9 99,5 o0 @) Yl sl 5l 95 32 (S lareds Lwsdly 5 o
S3lshaz Lawdly 5l oz az al> 50 S5 j0 Bl 200 € € jlulazr 81 oo asmilir il oo aold) 508 55

AWV PP

Y 5Y axaw



@sampaadia amoozz.ir OS dxlpo Loy 583 ol g0l Coling 4s gaiie 6ld 0,90 4 (s yiwd (5l

YV oal> Sl (S5 5 solt b Jske 5590l (2l sl et

i) BB

J s

295

110cc (M
160 cc (Y
200 cc (¥
210 cc (¥
250 cc (o

55T J5 5553950 LT lsil 51 (6 a8 walsse 5,599 2501 5 wolStalosl )5 onlinl 3550 5l (slonsleass 51 (2 -7

U515 L5 500 0ol iS5 ol o 058 oo Lol (glosgd Salz 3l a5 sl a5l Ly ey BT

9955 (oo oy shhe 9 Cude ahid 90 4 olSilws Caows 93 5 Ay Canl 0dd Sl 5 090 & pleSaly

Ceomo 43 095 0505l g 51 ool o Jasam oole 3 08,5 o 41,8 5 WL o 4 33T Comn 31 U5 U3l (S0 S Ly

o sl (gLt a JLasl Bu L aS Cens] Llaiges (6381 51 Lol 55, 5 S co S > cillive , b e

ST b 1y e Jlail 5 anls Jsho glid 4 (5t alod Wl o 090 IS Led Hla5 4 ailonds (>hb ool
oS )l 30

Y ()
v o(Y
\
o (f
A (0

YV 5IY axao



@sampaadia amoozz.ir AS axxlpo Loy o0 olSi jgel Colung 4 Egite (ld 0,90 A o yiwd (5lp
¥ oal> e Lol (S 5 solts sla sk (55500 (s sloall i

C 5 AB jlogin Gk 51 G s DeECF db Jslo Joz plos anylp (b 5o X ol 4 aolesy Jobo S5 51 -V

ke pled F sl 4 - V0 0.5 Glollezat b iy 4 plaS,0 C 3 B slashe poilo o s oo 958
LE 5 G slodsho poiloge ogday sl +F 1l X ool Jsbo 51D Johos 0y Jlazo! oils oo jshateon
sl a3l 3l F sl 4 X Jskos S5 maily ,51 oty 00l b i oo adgs X sk 51 ol Jlazs!
fasb oo F au B Jsloo 5l o)l Jsl jai>

(O

Y (Y

Y (Y

JE (¥

6 (0

Sl oo 7yl 4 S50 (65l Jae 9,50 50 a5 plas” -A

cilie gl 50 5 00l Axugi 00,8 ALS 1) (5 095 Wl werm Sgw Arwgi g Gaod 5l pdlen 4l gl (O
oS ool

-6y g drwg slaanl Bl 1,50 4 Glate aire GloiuSIle g las,5ls g o] lojlu a5 coul Sley (¥
Sled 0)lg 095 (g5l

BI85 85 5 S Jtn 5l 5 558 5 n b B 5 58 S JUIS o8 2l Jlo o slocs 3 (¥
A caslie Hlws 75 @

iy e b 43S e Sy 1y 555 5,58 b (sgine CaSlle sl ol (F

WS S slaaSes 4 lejly s Wlgn b ojls 5L pols mlie 4 )5 55915 5l o9 s (0

D) (29,0 43T Wz S o 29l 053 S Ui S Jlar sl walsB oo 3155 358 S S -

S s5909xSS sl ooliiwl L1y gl oy wlgi aSCul (sl Lol Slpidey ol 390 Jlos 0l (sl oS Wil oo s

NIGIESPREL S KRRV

) 9,15 Cnifge 5 00,8 Lalesl )l (59, 2 1) Loy ls 5055 0 08 cnl (50 (5 ko Joo (2tulesl (250 ()
RELR KW

Mg ol golty Jsho aiS (53,000 25k W Bl (g0l Jobho 4 028 Cedlog pd Jshoo (5 5le 51 (Y
WS g ) i se 5 00,8 S ol 59y 2 ]y gyl g ool lad g8 Jobo a1 0ad

WS o 1)y i Bge 5008 Gloiel S8l cnl (595 52 1y Laglo 50,50 GauS L diged 0, 51 (Y

S 52975 o8 83 (nl 4 oo s ailie oS IS b ohle st 55, 2 &S 1y 29 (F

Vo) aus (o

YY1 F aan



@sampaadia amoozz.ir AS axxlpo Loy o0 olSi jgel Colung 4 Egite (ld 0,90 A o yiwd (5lp

Vo> Lol (S35 5 ol sle Jsbo sisel (RIS Slopall reais

L1 csbom Jelge ol bog)ln 25,0 o oS 3500 &S alyd 4 g Conl oy slaslas 5l (So oledl-) -

Al 3,5 e s sl b (5355 (6o sl 2 8,5 tag) ias ey 4> S slom] 1 3 ol il Sy
Sy g9 Sobs bl oo il b e 90 4 Coled 50 g 00 S ()l e bl (ST slml 4 i g 00,5
S lemr ol Gloys sl oS a3 ls wad laks 05 (oo Sbml (pdgudl 4y (s gole e STy 9 DLl ST o
Fasly o e 43S AR L (15 4y el o dlgiigy ol gtz i solictul (solity (sl ks

S g5 b 4 Mo 353 93 4 il 3,3 9 Olyiuliie jl Bt (cantilye goley sla sk 5l eslial ()

558 4 ol gy Loles 5 ol,Sk Lo sla sk @ Ll ules 50,8 095 ol golity (slaJskos 5l onlizasl (Y

oS Lo sk 4 sazme led o 9 W Gl 0 Johoo @0 sl 2les g (ool e g0l sloghes 3l oalizual (Y

5% 4 ol wig ol
584 olei ol ladsbe 5,5 (F
Moo 3,8 095 & ol lod 99,8 955 sortilie @bty sladshes 39551 51 eslial (8

5S ad S e gras Slas e Slp conlbin ok 2 (S (Sleys Sla by, (8L (59, (LS 09,5 90m) )
3,59, S ans |y 095 Slalllae iz glsil 61y 5k 590 sl Jobo B )l L5 (Slinions 09,5 95 cnl el o
sladsbes Ao glsil ar Gl n ool sla sk nled sl ane bt GladSSsn (8L Jsl (Sliizs 095
peions (5 32Le3 53 pgo (Slindod 09,5 3,S0g, S ol 3 1) Slalllas sl 5Li 3590 sla Jobo B Cansl (e 00,
S5 b J sladsho (s nled S0 by )0 ol (onae Az laos; lashe 4 Cadlg b sla sl
Ol¥n Jsbe S0 & o Sl @ 5l g g oo oo 503 plesgd I (ol 0 peditns b 4 conlie
slatuze I L dasgo o (oole anlan Sy pgo (Slidon 09)F iy (Jlo S Do jelaie 4 isd
S slacaie 5l 5 oS 5l Sy plasT oS Como (0B Sl 09,5 0S5, 4 Cad (g pled 50 0 S0,
fog0 dlez o0l
dglio ) igd o hrod (e Slrod; Sl she &) pekins D50 & Cudlig b gla sl a5 (2l ) (I
mas Jb ool 4 i Cald o Slee 5 2L, 5 5lles ol sla b 5l 4l poles sla ol b
bly winles
Sloy sdSign Wy @ ras loos, ool @ e nd nle 5o el slahy, 8L (o
3,5 dalys SeS el j9,m8 slacdly (in situ regeneration) e ;o g3kl
ssbie a1y Solgsl sla Jsho (13 o0 0l n g3l slodsbes 5l nlad ooy S5 «(gnled 50 0,505, ) (2
5,5 adg il il Slalllas
St Ol o3l ladshe 5l nled 0,505, S 4 ST S0 3,50, 035k 5 0gsl e 0 i bl (o

9 AQ‘P
Bax> Legil 3 ol ez w0l oolatwl cmace slos,lon sloyo Jokw 1o slei 5o 5l Jol> sl ok 51 5T (o

Y 510 axan



@sampaadia amoozz.ir AS axxlpo Loy o0 olSi jgel Colung 4 Egite (ld 0,90 A o yiwd (5lp

Vo> Lol (S35 5 ol sle Jsbo sisel (RIS Slopall reais

ool ()
ool (Y
o ew ol (Y
ooz oo (F
oo (0

Sl sl ol 5ol (sla b 31 sl U | s ang, olislefl 3 s i )5 Ui 5 S, 1Y
S5y 3o |y oo i SzsS 009, eipgl S ay (i (99 o plail al oSt 09 I A Sledlbl asy
Caad 4y o A5 S, Yo 33103, sy DNA g RNA o cyt5g s ol los Llood 5l 5 atiils p oinir cilies
Sla s s 5 (sn oo alar 033, ke sla Jpbo el 525 i el ol J5 g 4 45 los ]
Slr W sl sSse 5wz, ciS )b S o ) ol ol sladshe Ll igd oo o g 035, g0l
S5 Gielesl jbass auid JSCis o0g, <l Jg los,S adlol cuiS lass 4y 1) 00g, calizee lo Jolo JSCis
Dz 50 oo bl ax Wl S Jo (sl Lo s 3390 Jg wio S
] s 43 2R Slge 5 ST Als o sk b 09 il EeiS L 45y ()
S (oo LSl laze ) les 0aliS @y lsie 4]y (155 slagge e (Y
Jobeo 552 0035 5wl aZsls 3925 9, iz )0 Wb sz mojles JalS 035 G e 508 olStolejl jo Lo (¥
oS W s
L2 55 4 cpa | 0, Sl i sl 55 i (Jabor )5 el sl sy 0,5 4L ele (¥
s i Ll a5 5 8 U ol (S5 bl oz S
2L b oo (285 po ) 5 oaims LS5 (sla Jshe 5 005 (g0l Jshe J2o 005 Sle iy sk g5 iz (8
il il oo (Jo> Bg,e Wl

(hPSCs) Ll ylss p ol slosbos 5l elss wiz laiss slo iy slosbo 1,85 L g ael IS 0 )5l cowasm VY
P @l 5 e ot ansS el ulul cnl o)l el bame ) 5 celie 2l (b 4 s
B Jsr o Gk oW USSen IS sles o Wloan, Gl Y Sl 5 ol

Day 0 Day 2 Day 4 Day 6 Day 19
HPSC Hematopoletic Progenitor cells
cytokine A B C
Ste| D E F
P G

YY1 # axan



A8 dazl e Lo 03 olSijgel Colung 4 5ite sl 0,98 a4y (puo s sl

Sl (S5 5 solt b Jske 5590l (2l sl et

@sampaadia amoozzir
Y al> e
. Specific Essential growth
Pa+ F+
cytokine cytokinias BMPA+VEGF+5CF P
Step Maturation Maintenance Herr:l?gerl.lc Hernah:.rpmetuc
specification commitment
Essential
cytokine growth BMPA+VEGF+SCF Specific cytokines
factors
i i
step Maintenance He".“;.me':"c Hemat?pﬂlet 3 Maturation
specification commitment
oki Specific BMPA+VEGF+5CF Essential growth
Crode cytokines factors
Step Paintenance Hernatclhpnietlc HEI‘I?I:.);&J:IJ': Maturation
commitment specification
Essential
cytokine growth BMPA+VEGF+5CF Specific cytokinas
factors
Step il Hema'r.c.-puietuc Henju.:ger.uc Maturation
commitment specification
Specific Essential growth
cytokine cytokines BMPA+VEGF+5CF R
Step Hemat:?pule'dr. Herr_mgerjn: Maintenance Maturation
commitment specification

YY 5V axan

(

4

(¥

(f

™



@sampaadia amoozz.ir AS axxlpo Loy o0 olSi jgel Colung 4 Egite (ld 0,90 A o yiwd (5lp
¥ oal> e Lol (S 5 solts sla sk (55500 (s sloall i

el oSl Iy Gl 2Bl 08355 Sl sbe (2o, 5 Nsm LS (o p Sl asllle Sl Boam) ¥
WNgd oo Frie Oy n o3l sladshe nles 5l a5 Gludl (B jlo i sladshe B el )15 jslaie cnl sl
hocier sladske Sl g g B all p3¥ ST.0ied 855 Ghge <l 4 (cortlie g0l sla ok ol o 4
aalg awlio 33 )0 00l 53 6o ,Sg, 5l G plaS leslaiul gl obo;y digm 51 s olo 90 0ol gy )35 I8

€

(GFP) S sy igld (a9 Gl ysbate a4 adsl ol (g0l slo sk (S35 (559500 ()

(GFP) 5o s j5isld (090 (e slaie & g 51 e jlogsin ladshe (S5 jpgmms (Y

Bgey 51 S8 Slogiay ladshe 0,5 Jloplis 5 g5l S (Y

Wgey 5| g olo 90 o <l glaty po Ll sloJshes s polaisl ol (ST (el S, (¥

¥

Bgey 5l oy olo 99 (g0l o p 50 (Sh9e (ol (s G Sle et el S, (O
FLY YO ()
DL O (Y
OLEX Y (Y
DLY Y (¥
BLF X (B

03,10 60,28 390 plaS (sl (6 fagialivgld SuS5-10

o o B iy sVl Sl L o (NPC) srme Sl iy ol s9530] e sy ()

53 31 g @l g0l sla b o (sl aa 51 (g n S (lsin) OCt-4 25595 ol 10l (e (Y
P9rat

b b Ay S VL Cale b jlas 5l ey (eonilie (sl slo sk (Jolos JSew 50 s aalllae (Y
FGF-2) Y

Wl ol Bayb 5l s ey mr & plgEeinl e 5l Bt partilie (g0l gl Jshos (St wiyl )b addllae (¥
ok

4 o ablawsidlS o SSEA-4 5 SSEA-3 b sboetsn ol oloyee Gl uyn (0
londs o oWl goly sla sl

Y 5IA aas



@sampaadia amoozz.ir AS dxlye Loy oo olSijge] Culung 4 Egiie slo 0,90 4 o s (Sl
¥ oal> e Lol (S 5 solts sla sk (55500 (s sloall i

sKeals Jyis b oal wtiies plbe Shinkie 5 s ol e 31 olbe ol (slasbamVP
plS Lol Hlasay S oz (555055 0055 51Ty Lo sk (l aS™ o ls wal fizes aiiin j5a55 Sl (s i)
S wold (ke 5 Al Gl g3l Jobe of sl (S slows 4 Wil oo S
wo golaisl ol (Il 5l ealial b 1) o ol oliy sla sk 5 00,STax Jlawy 511, (559095 035 ()
o> Jokw golaiz] oS oz 4 jpome (6 0gimmald olKiws 5l oolainl b g by g0l slo Jolo
0550l Cnaz 511 olb s 53kt Jshoo (ool e jsls (35, (0l 45 Sl sitins ol 03 (o0 Sa2S 5 03,5
IS (0 (950 H9eg
Ly gk ¢ oy (g CoiS Jamme SO 50 9 00,5 lo sou il et 5l ooliiwl b1y (6,095 0055 slo Jolw (Y
00,5 Lo ) o i olga by Ll il o ol s (50Lts (gl Jolos 45 el dina 51 S oo S
Ales 00d) g
L s 35 (00 (32,35 st st pskr (o] s 936 Glaige 4y 59,5 4S5 oSS 1) o (59055 0058 (T
sy5055 31 1y ol pes g0ty glasho ¢ gl ol sl sbo polaisl slasoly (T I oolizl
ok 1) oy o5l csol pices a8 (g0 (0 45 Sl ditine ol S o laz by g0 )0 audly dswsgs
adee Gl g3l
REXWPE K G4 UWPHL g PRI SR e as"'i}ﬂ wan ool b1y (6 9085 0045 slo Joluw (f
25 6 9n55 0395 5| by 63lts slo Jober 1 G o Loy uiS Laamo )0 395 I 41 |y 5955 0395 (0
a2 LSis culS e jo 1y (6,550 oy g ol

ok o STl g 0l Segll Y1 B 35005 (glojlusl 4 wias Sk 7)1 Sla s 5l (2955 pgseS Y
S35 Olge 9 (g n e Sol> g Wgdi oo md S ek gil5 LA b g Soiele b Slule (9)0 4 o sla
aS Cowl 000 5 astin g Sl oad plol Dl3gl pl gleye SlP gg, p (goaxie Oladsd o) el Laiiun
- Jskes ccslanllian jo aamo oo 59y 095 311y Jsheo ol aliie gla Shng cJsho £33 o 5l o Bt glp ;o35
clale s d> e 0 0l lelas T Glapg;esST g eods eols ctS(UBT Jokw 08 PogiadbgulS by slo
(Human Umbilical Vein Endothelial Cells)HUVECS sla Jolo 4 ciS Lae ol o 45 53955 aigo

Sl 68> los () SIS e s (i s a8LS] Trans-Well oYL Sal> 65; JUEvER S )l)_e
.i‘ (:. ‘#&:- ;_.‘.? w} \\“
R TN 28 Al

N - e T

// el ‘@s o e 8
! ".,-.- \" B n'..-%' ‘,.' Ay }

SRR RRARS » ---‘--u “4 “‘“'t‘c‘v‘{ .: .\':"' ? . ;..\"';'

::‘.\: - ':s,' \N"."‘ '-’.p.“.."{ ’..

t. ,g}:.‘. . \:';-: ¢ ?‘r' N J..f ‘_ -."-"-' } . w

37°C S%CO}

"\

YY1 aman



@sampaadia amoozz.ir AS axxlpo Loy o0 olSi jgel Colung 4 Egite (ld 0,90 A o yiwd (5lp

Vo> Lol (S35 5 ol sle Jsbo sisel (RIS Slopall reais

Shoele iz CbdS Sl ey g 00l So3slsd a0 Sl i o b Jsbe (ol HUVECS (laJsbo jlas 5l mg ()
o el LT 550 0T gmslesS

obe sz ol Jis 4 5 HUVECs lajslo (j5,0 4 UBT (slaJsbu 5| 52t (slapgiast o555 L (Y
@Yk Ol 4 b oke (ol )5 (oras o3l sla oo nled 959,50 & by slagyj a5 sls alss plis lagy
Higd (o0 Ol

Ol 5 9d sl 235 e p @ Lo sl onl ol Jleel s HUVECS (sldslo 4 apgse58T 25,5 b (Y
g1 wals Vi plojen 53 j5usl slas

5 gt glopgjeiST a5 ab walss (asiie (Joho Syo b badye glagntin g 5 Lo oo 5IUT el 51 Gy (¥
i olbin (Gl 43S b Jsle )]

2 5 oo Syl g 0ol IS5 Sty 4 ool ST Jloel s HUVECS (sl Jshos 43 lapg3935T 09,5 b (0

23l el I3l ol e

Objme €L L a3 59,5 10 ol 5l alols 00,918 b ok B ¢ Slayd Joko 10 09390 slacgsgame 5 So-VA
i oS ade S ol g it gla gy Gk 5l wls e it el lre 03 Slesl oSoiws lawgs
fall aiws ol U g (255 Uog) Slg so b a5 plaS Lo

= B sl el Lase b ol Joko 5l oolannl -l
o3 ool 42l 0 5 W Jsho 50,55~
S ewditee Lawgs 0939351 (10,5 diedin -
(ool i 0ALS Caral (595l 3l eolainl -~
ol 03,513 L Jsbo (sl (J5,9008 JgueS 5l oolitul &
oS (e b oaSTaal 51 Jobo 5l ool -z
G dw bl o Jolo ciS 7
S 5l G oley 50 9,8 el sl ok b Joko (S oo -2
2ol sl5e )
&g 0ylee Y
P 5ol ¥
Tyl f
S gl o)lee O



@sampaadia amoozz.ir AS axxlpo Loy o0 olSi jgel Colung 4 Egite (ld 0,90 A o yiwd (5lp

Vo> Lol (S35 5 ol sle Jsbo sisel (RIS Slopall reais

St glisSil yo bl (oo 093 sl (L e3ey plawl Sl o SSlul b oltalosT o Game lgie 4 [)Lem) A

S ook Gl obe 59, p aslllas 9 Guiod b 5o 5lsle 18 55 hgzmiils ple cotS Sla s« Joho

Sa gl o o3k sladsbe (53, p Dliniod aie ) 5l slajg, (55l M 5 (S je el Bl e e

al>yo sl ) sl ©8,5 moaai do Jsho g5lolaz 5 (a3 w3l b Gldl iz ool ladsbes sl |

Oley Olod )0 5 Lis ol ay (6,500 Bhome 15 agd | Jobo gy B oo 18 550 7l oliws J51s (0

st o ST 51 ey e )8 Sauty il olws (9,0 1) seniiilio (g0l slo Jobo (gol> alg) U Cilils oual

Okl 5o S oolitul jordy il olfiws I Glojes daJohusliy Lai> 5 (o) )3 (97480 ln w8 S oo

CutS S o 0290 slaJshes (g3lulaz 5l g Ll 9 o a5 0l Jaseiis iyl 0 (0 5l g il

walys ol Fie 93 (nl Lot Hlai 4 ailos 57 oslitul pb (g 9 S5, 02 9 2> o2 (ila Ayl 5 VO sl
faias 3,8 ;008 5l 1) 053 (Jske sloos, couilys

555 5ol oo £33 byt 2 e 1 K3l 3 sl Sy (i 3 esliil b sl e ne 50 ol ()
IRCEX RIS

FelSen Ve dgam )02t oo Sl (cralin n 50 (b gy 385 Sl 5l Gy el (o0 e 90 (Y
aled et 3o joka |y ol g dashe (635158550 5l 5 00,5 ()2 (6598 9%y e 2 50 |y )T 5]

S e |y Jobe 895 o sl ()95 03 Gline oy g MTT s jlosliinl L a5 285 oo Lo (¥

Ll 5 313 S o S5 G 5 e sk 4 ol (on | sk 55 30 csla e o sleig b (F
55 i ) oyl 855 oy

(e 99 50 Cosl S 5 0,05 957 s Jshe €95 55 Cnl Gl sl BB g talae oy e T vy o0 Sl 4 (0
led ST 095 )5 Ioazme S50 Jbg o (50,5 52,80 L

1osS SLl ] oo 4 9) Sl 8955 (g n ol sladshe ;0 35515 e galin Coonl-Y -
5,5 ol sla sk b b ol jle 5 g Ll 5l Sloiz Slis s sloske ()
b ga ooliil SIS 51 (65l adsi (1 Sy dpl 45 2 5l Boee (g glaJsls jo (Y
25 g0 ool NADH oJg (sl Baes 5udoSlS s 51 elgi 0 sbaJobo ,o (¥
S 50 8 ooliil 3590 iy (Dlind 5y yes o dPS la sl oy (b yo (F
s s o sbe (al (G555 Sy et 53 Ol sladshe 50 SIS pandgplie (O



@sampaadia amoozz.ir AS axxlpo Loy o0 olSi jgel Colung 4 Egite (ld 0,90 A o yiwd (5lp
¥ oal> e Lol (S 5 solts sla sk (55500 (s sloall i

(PS (slo Jobo & pgasge) Wl Glg3y (3bts slo sl a1 (omae (g3l slashs 45 0y lo wad wiS (2,81

i |y APS) Gl sy ol ladsbe wlsi oajl s (&5 laceS 5 5l Sy pha Yzl oS hos
ARt

c-Myc Klf4 Sox2 Octd ()

c-Myc KlIf4 [Lin28 Oct4 (Y

c-Myc Klf4 Sox2 Lin28 (¥

p53 ke g c-Myc Klif4 Lin28 Octd (¥t

p53 ke 9 c-Myc Klif4 Sox2 Oct4 (o

el 2 Ol ool sl dsbo 5o oS led Gl 6l 5 boo Sug, 51 4 plas-TY
oS B ol g0l glaJobe S lasma Sl Jlgh 003 )lagS 556 ()
e e (teizaid plal LS5 0,505, b g (sman (s 41 Ol g0k sla sl (Y
oS Oleaoier Ol ol sl dsb 5o 1) (saelS g0 05 o (Y
w5 e w2 | Glgin e 05 S5 S Olerote Ol ok sladsbe o 1 S S o5 e (¥
oS oolitusl g solty (sla Jsho ol S (sl S sla S5k S L 51 (O

QRT- L 05 ol 501 5 gl s 5o 53 (ESCS) statr (sl slo s a5 | allas o5, oYY

7
c
56 I
a Nanog
]
55
% Sox17
<
5 3 |
£ 1
£2
;ﬁ 1 . _L : =

Lo
0 | |
Day 1 Day 5

Sl G”ME Gy plaS (mll 4 axgi b aiiis 0090l 9 Slg sy oo 5 4 S0x17 g Nanog

Wb oo Sialiel (Kb pled g oo arwls Kool ol 5l cadeil s (69, ESCs cuas | (\

DS o e 1) ooyl 35 sk 5l (gt slaws weesS ol 59, 50 (Y

elais] o093 a1y Jobo Cumez 3l (i do s 4l les slaJobo (ol 55, 4 Cond SeiS oy 55, 50 (F
loals

D9 oo (03098 led Sguaps 4 oo S B b L anslae jo BLIIGL s 59, olei g0l o Jol S (0

YY 5IVY axao



@sampaadia amoozz.ir AS axxlpo Loy o0 olSi jgel Colung 4 Egite (ld 0,90 A o yiwd (5lp

Vo> Lol (S35 5 ol sle Jsbo sisel (RIS Slopall reais

G5y ol 02 08 esliiul gladys o gy slasbe iS5l Gl se 00508 sla SSge 0T F

OF 31 g 58 (o0 Mg (g 489 S 5 03,5 0B 00 (53, Y Wiz Ojgo @ IS e 5 o0k sla sk
b oo (B9, opl shie SIS 51 15 8)lge 5l ST AT 098 e 00 Wigm Hlews 4 g 0iS cau Bl B9,

Yo iS5 ey ()

220 e 5o pled (¥

Jd sl o ssails (7

Wgey 3l om ST Gtal8l (¥

Vo) sans (0

5 youis (6 pourly 00le U1y caaSla e Bl ViV x) sl 4 gam dw (LBl d e oKiolel o s =T
59551 Do @le 51 aiged iz sl yo gl ols 18 d (oo Yo e 4 ST US|, T 505 (6,56
@l Wged 4 axgi b4y ;S plaS 285 ol 1) (59 9315 L s ol 5 (50l OSS am 9 285 S o
Sl ooro odel Caway
oslo g 0,5 1) ,lsbe 4 JelS 3585 olild T sla J5SUga colo S5 5 i 9 00le Gaile (b 4 4z b ()
ol R 5 50
Ol s sk Lawgi T (53ljl e a8 (Bl (6l Jshos g0 Syl lsie 4 Wl oo )L 0550 00l (¥
gy 5 sl azin Y-
Wl oo 8 ety (nl el O sladsSge b sl (2aSTs s e 6l V0 55, 50 esle S5, i (Y
il s 55 Fee sl olsie 4 eole ol Rl (gl cilio Lne
CuiS 3 65l D jga ol 5l Olg (oo 09b (6T I casS Byl sl 5o A 550 pery 54T G yge yo (F
0,5 oslial ((glazin ) sl Eooke olisS
Sty Jol> Glgieds il oo i3l el (6 yonly (6o 22 58 (39 (BB p3lSe 4l (58 L (O

Aol alle 0,5 Gl s leyo jo g4l sl

Gay) Oles

YY 5IVY axao



@sampaadia amoozz.ir AS axxlpo Loy o0 olSi jgel Colung 4 Egite (ld 0,90 A o yiwd (5lp
¥ oal> e Lol (S 5 solts sla sk (55500 (s sloall i

9 Ol RKiRgs azxgi 9,50l p3l GlaJlo jo a5 conl 3ige Sloyo slagis, 5l (o ol sloshe Kign-YF

o Gl ol 50 Ll 1 cdiblona sla g 51 (S0 o gl (00,5 g ) (sl mgamme Cunsl 428518 (IS0

O S Sl (S wgis wlablone 9,5 (nl sl Joho ST el (ppos Sl Wigy 00 ndy 35290 G (e

a5 (5 paey 5 (J5a,0m Jlle o (09,3 Yaomo Wadshe 95 ol 53 39y (o 51 g omed ol s 5l oy b

a5 Cel B 0l (sl s yarly Sl i ran 5l (So Sl wisd se (g cienl iie (S S L sl

29l o Johw canscdadlre Jig 000 sl lsle 4 Wil oo (S8 baiz b go (318 sloyslS jeam )0

ol S5 (55 5l 4 5 ,K0aSs 4 ST (gle iy (b baiz b g0 (6318 ()5S SO jgl 0 ol 4o

s o)Ll a5 (60 )5 4 az g b digd go oo (Jigy0ee slaylisle 4" ad ST ST el 4 sul b 50
Cogu @bl oolaiwl 5 90 (6 youdy oS 5 ) Sl S (gl Wilgh co ) Slas] 51 SO plaS Sos

Y. wf‘oxb(]))alsbbg;&a} -\

Cadybb Y 5o g SINYL (0) pate 3,5 S =Y

Seod b b ¥ 50 oS P L () pais sST S -

VPSRRI ST NIV PYRRIICL | RSSO T APUSEH NP I S
OF ol oae b () yae Glawd S -0

Fovs) (O
OsY Y (Y
Fa) (Y
FoY (F
bsY (O

Jole gy Sl 2257 L (s yorly SLIISL (051 s 4y (6l sl Ga] 38 (o520 Sty 2SUI-YY
5 el o 51 syl by Jpol (sl ((smn3,250) Sty 250 - 5o 250 e S 31, 51 6ol
SUL b ol alie s gl sy b aSie ady L oSe iz
o oolainl b cwaige jo ol Glaal gl SISl 5l Jols Dl o e pais 4 Wlg
Slwe 156 Co wonds )5 calyT A Ko SOl el 0,5 (5,510,5 amin SO Gy Glg oo |y o b 05l
Gl 4z i b ogd (oo (659) @ez 3,18 18 S0 o slaloli L a8 SIS G Lawgs 9 995 0 00t (S S
A Fewly Jlgw 4y Sleds|
259 w5 S ooliil 0o a9 1Sl (gazmio S TG oo Lo swg (el slp (ogmiils
slewl a4y 1) zmlis (g9 .cowl ool plodil 1) s diz 095 sliwl b &jgiie gy (59 00l (o9 xSl (gamin )
Tails co (5 900 | riand plas aloul ol slewl Lol Hlas 4y .l 00 S &l )|

YY 5IVF axao



@sampaadia amoozz.ir AS axxlpo Loy o0 olSi jgel Colung 4 Egite (ld 0,90 A o yiwd (5lp
¥ oal> e Lol (S 5 solts sla sk (55500 (s sloall i

LiiS s (a
69 w95y ,Sen b 5 0 neas (b
oo (S s (€

ke S s (d
e JH (e
Srdy w55 (f

fqa (O

fode (¥

fab (¥

e (f

dsba (0

oolo 5 HlwginS oole 90 S 5l Lhe ) Zdgae Gl ol g S8l ey Cas g ol 38l jelaie 4-YA
Cnd Cyatd i el 00l a5l St lops ) sl So5 ailine jlons o (ECM) Jsbos 7,5 Slais;
99 (ol 5l @lacans @il o3 cunlie py65 75 5 g eog H 5l Cusy Wilgin a5 oS S g0 (ol Sl mlie
Wz b oS 590 (pl Caens SIS gl 5l liedsl g el S cudlg pd sla Jolo L g 2l oSS
23 Gy ) SVl iz g o il Glaloged 4 az g Lol 8155 05 slaloged 0 mll s (o) 2 Y,
(ol slepg S

100% Chitosan -\

80/20 Chitosan/ECM -Y

50/50 Chitosan/ECM  -¥

1% (w/v) ECM -¥

10% (w/v) ECM -0



@sampaadia amoozz.ir AS dxlye Loy oo olSijge] Culung 4 Egiie slo 0,90 4 o s (Sl

Y a> e el (S g ol b Job (g3g0) (iils sloedl e
80 * 1.2
E
dkk 1.0
g~ S *%
) - <t~
e 60 E’@g 0.8 T
c 2 ° £ fe====-- === =-=-- No scaffold control
S 8 40- o F 067 1
m -
3 5304 M
=9 o~ = =
o ¥ 20- 2 oo 1 .
o < Cytotoxic control
o 0.0 I 1 1 I I
- T T T « « N N
x x ) ©) ) O Q,O
s\f’ Qo\Q’ Qc,\"" <,/c?“ Qg}“ & N
N Q\'1« 0\6 '\o\o Qg\e _p@ O\b
¥ 9 N Q
O P
o v\°6

" 0% ECM

1000 4

g 800 7 1% ECM
% L ¥ 50/50
[, Chitesan/ECM
o

E

s |\ 80/20

% 400 Chitosan/ECM

100% Chitosan
200 1

T T T 1

1] 20 40 G0 B0 100 120 140
Time (min.)
(z)

w3 oud Jol> gl (] ceslio )95 & 55 9 (Sas o 055 sl conlie) oo o35 £95 >k 4 429 L

100% Chitosan ()
80/20 Chitosan/ECM (¥
50/50 Chitosan/ECM (Y

1% (w/v) ECM (¥

10% (w/v) ECM (&

VY 5IE amio



@sampaadia amoozzir OS dxlpo Loy 583 ol g0l Coling 4s gaiie 6ld 0,90 4 (s yiwd (5l

Vo> sl (S5 5 okt sl sk 53900 (IS bl ety

ooy sl |y Gy S 50 sa ools )l (6, lasein L) lo L slaas] )T Lslo b el cwdige Cansylo-T

o)led (6510 S g (SariS s 4 glyseal cdl ()
(polarized) solad sl &g Jdo 4 oS céb (Y
o)l g,ls gz g (SawiS Judo 4 8 alae il (Y
(polarized)oadad Jslo Ggis Jdo 4 b alac cab (F
la )l ()18 Cz g (SoetS Lo s il (o

P abg o)l 0ezg Jate arens Sl aS ail oo (X Jate 4zl 0 S5 Slezinl anls gl ey SG-Y-
&,llinl gy g dlowg gp 018 sl oy (pwaie JS& &S anls (ol e Sl 090 e anle Gl

o Lo Sl pogatte G ls (>l dieils g 0,5 092y (Sl Sl L 5o

Sl Sl (pl csle Gl p Hhi 5 90 0olo g (B9, (n e

Szl Gloww — 5 5 B (O
Ml e -5 5 JB (Y
Sl ploagmgam 4w ol (¥
S5l Gy 5l (sam 4w Ol (¥
Jigsoep-cans b (oo IS5 (0

YY IV asio



@sampaadia amoozz.ir AS axxlpo Loy o0 olSi jgel Colung 4 Egite (ld 0,90 A o yiwd (5lp
¥ oal> e Lol (S 5 solts sla sk (55500 (s sloall i

LIS e 40 cud S 4 aS aied 55l Caw ek 90 o3l g (PLGA) ol SUIgSOMS-SasY L-Y)
aslolus g_i.: )‘ oolazul L’ p.&‘s.?u ;‘ ..\.:5..»‘50 LJ‘> A ).:..\.:L’C‘)...A‘ J)L‘> 9o as u] 9 (f’ °C &)‘“’3} 4.’4:.9.:)
Sl A oS S g 0, (slo 5518 o S g sl (il dasSe o S 4 Saensliy e

y]
CL—»

o9y «Dla3ll Jslmo iy 9256 Jola ()

Sl woloill g ad, ;556 Jolme (Y

5 2l Jslona PLGA 5 s, 55586 Jolono (¥
PLGA glna s, a5, 15556 Jslome (¥

T PLGA glone w5551 Jglma (8

S oo Ol ) RS pgal 5l (sl parde 5 slaan S 51 G plas-YY

IS o i alie ole 5 alie gole o iz (2555 Jsb 50 DNA (y5dlie (65501 ()

ol Sl 48L Lo slo sk 42 G Comgiadl S5 Loy Joxe 50 DNA (gndlio o (¥
o

s2ass 5 Slgiy sl DNA mhau jo Shl> Jsb )0 5 ) 50 iz <dlS 51 LS S5 ol 66801 (Y
N

s e (ol ples slml al s o Ll yls 156 o195 093 18 DNA odlie rals (F

el e oliulejl 50 b gk (5325400 13k 50 08 aliie @5l (slooaisS lge Sl eslizusl (8



@sampaadia amoozz.ir AS dxlye Loy oo olSijge] Culung 4 Egiie slo 0,90 4 o s (Sl

YV oal> Sl (S5 5 solt b Jske 5590l (2l sl et

Genome-Wide Demethylation De Novo Genome-Wide and
Tissue Specific Methylation

Fertilization —> Zygote
L

Embryo
e
o
g
= De Novo Methylation and
= Chromatin Remodelling
-
=
< \ !
=
o Dictates Placental
Structure and Function

Blastocyst

Trophoblast Layer

(Develops into Fetus) (Forms the Placenta)
TR ERATION IMPLANTATION
e Maternal
Paternal

DNA methylation and embryonic development.

«2esd CRISPR 5 TALEN ZNF (slags L6 51 ooliial wly 5 o35 inls slaiis, cnyiage yols Jlo om¥Y

55 CRISPR (5,55 w35 oo 55 ok (slo3lelS'ys RNA 3l o RNA JsSJgo aSiyl Lo 4 ()
]

s 5 LSl o 05 6 eShan sl |, (6 it sloany 3 alys e TALEN 4 ZFN (Y

Solwl CRISPR ailbeles 5l eoliiwl sl goolw pfign b awlie 0 RNA  Jlg _woige 9> (Y
D9 (50

ol Jewline (IN VIVO) (5 ;0 Slalas gl CRISPR w)ls (6,68 o) sl cols RNA 5> (F

35,10 CRISPR b avslie ;o pgi5 ialpg 0 yidas las TALEN 4 ZFN ¢lo aibole (0

g et s JodS w18l s 0gd e solatul (6lews Hleys (sl ol 3l sl sla Jske 1 ol Jwgises] jo-YF

CD56 15 o ol 3 NK (slo ko Jlie olsic & g (so (sl caome 555§ (s 5185 o ol

Wgdo Bd> WL Wl 1, CD3 Sl a5 Slo Jolo a3l )0 &gl oo gilulaz o )ls 3529 b o] o 4y aS
faisS oo Bdx 1) CD3 slo Jolo (yubizes gwlol ax o Lol Hlas o

YY 5V axas



@sampaadia amoozz.ir AS axxlpo Loy o0 olSi jgel Colung 4 Egite (ld 0,90 A o yiwd (5lp
¥ oal> e Lol (S 5 solts sla sk (55500 (s sloall i

YU 1, lsee asde Sigm 28Ty Jlazsl 5 aien T elaJsbo Yozl wiyls 1, 5,k onl a5 gladsbs ()
ATy

W oo 5950 NK gla sl b culdy jo cotS bazmo 10 5 0ijls (VL 0 ol sl cnl (Y

Bi NK gla Jsho 3,Skas 5l bkl slys b a5 05 s 355 CD3 5 CD56 S jiie 5 ko b lo Jsk (Y
o

Digd o Bi by, (nl b 308 sl slS 5 lagleg SLe sl (¥

9 RralsS (p i e bl oy p Sl slaole Bi> 0 1) el sl ol 5l (b5 sla oS5 59 S
Syl 1y Gloses Jobos (Fa228 3l ol sladshe (i sladsSis bl e 4l gl G2y 405

ol 1y o1 (s o5 js s 9 Splod oo JUd oBtalojl 5o g oz ol 08 51 1) ol slo Jskes (O
Al )8 S (o0 jless 659095 ladsh 5l (lasgermo b g 03,5 lax (pgj935T (s5lulaz CuS )amgsST 5]
WS o ey et slaalS leslatll L) Sasas

Oliee 3 32300 3l G305 Slodsb 69, 52 ) TS ol g 5 00,5 Jlad olStglojl o | (el sl Jsbos (Y
@ aS 0 olel algs oo SauiS Sl saslice Oygo 10 . aiS oo sy ob Glo i sleslall L, Joku S se
el 0395 I [5G 59 Judo

50955 Iz Guug3S1 oS sl ealiial L 1) LT slo J5Siss 5 00,5 I b poo 4 S 0,8 51 1y ol sl Jskos (¥
& on olatl (oS jlesliiul b1y S pe plie o (o0 51 Lo 5l 3l (59055 sloobe 59, 2

L olsaslon |y dsbo (215) wom oS (o0 Jlad oBitglojl )5 5 00,5l ol 08 S 1 (ol slo sl (¥
a1y ond ool gy Lo sSij 5 Soekeyilo 9y baemme S (ool |y T sla s 5 00,5 Sauis il
S Fogiamgld bawgi 1) Joho S o gulis 9 03,5 Jiie (5 9095 Jokw 03, 5l gliie Salr 95 50 Al¥lax ok
S (o0 oy 2 Wl pedaeg 5l esliinl L

oS oo Jbb oKislejl jo g 00,5 lax Sloyd (sowd 5l o o a0 Die 0,8 SO 51, el slo Jol (O
o bz 1 Ol ladsSese 5 00,5 St il | Ceand S 0l (o0 Ceand g0 5 o |y S5k 29y o
50 g Ao jolay |) Connd 90,2 il oo Je day alo o 4y (6,0 AigSod e |y 00 Cand waS
& Sogiumsld Lasgi 1) Jobo S ol g 05,5 Jitis jlos 5l 51ie (55055 slo sl 55l Sgliie Sl 50

DS (2 oy Rl pedieg Sl eslatul b g

YWY asio



@sampaadia amoozz.ir AS axxlpo Loy o0 olSi jgel Colung 4 Egite (ld 0,90 A o yiwd (5lp
¥ oal> e Lol (S 5 solts sla sk (55500 (s sloall i

3 Csere Geisis seax O] Jdo o il (oo (S5 il il (el g ler o ADA-SCID (5 le- Y

CanSs 5 Jeols o 930] cuS g8 pliay JgS0ge BA> 40 5lels (pigiol w3l ool (ADA) jlisls (g0l

S A e 1 398l S50 2 el o i) 51 45 | 05538T S350 5] (o 5ls 2 DNA

oSws £lis &8 W8l ciads o (SCID) wals oS5 sl (s a4 M 9,8 0l Joko sl (5 k>

Sl Slgi g0 &5 A polie 5 ) S (slacigis ay Mol dalas 5 035 Loz 8 g Lo g g o ik ply 5o (oo

ol ade (Sloys (55 so)ls (Phb ln sl e w18 Led SToadl o (S5 sl s b o
famslad oo Rl |, 4ty 35 oS S s |, (6 oy

50355 sk o535 35 s S L1y ol ADA (5 00,5 Iz | 08 jludss soliy sla sk (0
sl )8 5L 0,8 oy e

sazee 5 00,5 o Jshos p555 3l5 (wgpy b 1) pllo ADA (500 5 iz 1 jlo 08 glocessadd (Y
oS 5k od G

w55 50 B3 08 055 & ooy S 8S s ohes 4 |y olo ADA (5 (Y

S (0 By 08 09 4 ang #9198y olren 4] ol ADA 5 (F

S 0 3P 08 (9% 4 (wng Kbgel gis] 15155 ol e a | ol ADA (5 (8

eS i bawg b by I 5B 50 ailie pusas ol g1y Sloyd o 89, < Instiladrin® (gg,ls-YY

o an 38 plaS iy au ide aw opl Lol Jlas 4y sl ool LS Joko iSandsl 5 oaisS Cogis JoSUse

I sl 5559530 05 -1 9,8 50 05 = 535 (9 5 s g psgid] ()
LS e 05 Lo TGF o5 -pg3ead (Y
I gl o555 05 =V 0 oS sl il 05 —omsns &0 (Y

LS e 0510 Sl ) 5 —edisd 2SS g g 5,5, (F

LS e 05 ~LlE (98,500 5 —oad Caned g g LSy (O

sladle (b ,o axtn 6925 5 Coodl b L po55 50 DNA labad o Shoe 55 sl aindon sla 2l VA
ol 5o sl 48,5 15 oolitl 090 pgis 0 Shee dalllas (gl 00 1S & jg0as CRISPR-CASY (K5 a5
Gl y90 i sl CasY LS sigail g Bas axb olulis sl SgRNA (single guide RNA) g oSS
tractRNA 5 crRNA aJgl Jlgs g0 pleol 5l 055 SgRNA Jlgv .09, 00 )15 4 oais sluliss a>b ;0 DNA
4 |, CRISPR-Cas9 yiuw ;ylg co CTRNA o> 1o suseilSes Ve g o cpols J1 3 L .cwl oo JSCas

YY IV axao



@sampaadia amoozz.ir AS dxlye Loy oo olSijge] Culung 4 Egiie slo 0,90 4 o s (Sl

YV oal> Sl (S5 5 solt b Jske 5590l (2l sl et

SERNA sllis 4l cawspml ;0 PAM JIg5 0929 Gas ool> o op Lo 05 colas oSl ]

Cas9 programmed by Cas9 programmed by
crRNA:tracrRNA duplex single guide RNA
Cas9
T PAM
et T ST i i
Dha A : el L ki i
\_T'f \ ( \:Tf \
5

51:“3' crRNA ’ .
3 & tracrRNA 3
/ Linker
= loop

) solaisl e sloololr o lr 4 b (b Il Cas9 gz s plslyd c8s Wl sadedlss Ve Jlgs (b ol
e Jags (50 0ol 9925 33 1358 s0 e S (S et e 93 Gosb Sl o3k o Job jo st g0 A3l 5
4 ‘) «55.]9.0.@ Lgl.&bj)l; lJ o‘fo..b wL.o 691” ;‘ ..\.ml)‘sn Uas L: o‘fo..b 6).A-0-!J B e Lf‘ 4.;...” .)9.».4(54 p...a).» NHE]J

Al dalg> o4ly Bas ol ;0 HDR (6 ass s oy oSl (oS 811 (glais g0 (o Joxo

Cas9 DsB
] e

—

NHEJ / SQRNA \ HOR
Genomic ' - - ———
5 - ..y DNAJ 5
gims =*5  Repair5’ . - 3’
template 3’ _\_[ -  —

i Premature l
stop
Indel mutation codon Precise gene editing

e

wo
N
'
L
a

loasy ;5 51 SeolaS 00,95 b0 ool ,0 oS g5 40,5 8,15 (sowl )1 i3l (sl oo @3] ledlbl 4y axg5 b
sl Wl o Gl 25
NHEJ (s poxs pous o6 g PAM (gl )ls ais, 4 SgRNA Jlasl SgRNA > o YL eds ()
HDR (5 jos5 yono S ,265 g PAM LeSe 4, & SGRNA - Jlasl SgRNA )b o YL cds (Y
HDR (¢ jrass yone 5,25 5 551 42 (55, 2 PAM olSl> i PAM (gl s 4, 45 sgRNA Jlasl (¥
NHEJ (6 yooss yos 5,55 5 55| 425 69, » PAM olSol> Gi> PAM JaSe 4, 4 SgRNA Ll (¥
HDR (6 joss oo 0,56 ¢ 65 il (59, 2 PAM olKl> 3> SgRNA 1L o YU cés (0

39- T cells genetically engineered to express chimeric antigen receptors (CARs) have proven
— and impressive — therapeutic activity in patients with certain subtypes of B cell leukaemia
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or lymphoma, with promising efficacy also demonstrated in patients with multiple myeloma.
Nevertheless, various barriers restrict the efficacy and/or prevent the widespread use of CAR
T cell therapies in these patients as well as in those with other cancers, particularly solid
tumours. Key challenges relating to CAR T cells include severe toxicities, restricted trafficking
to, infiltration into and activation within tumours, suboptimal persistence in vivo, antigen
escape and heterogeneity, and manufacturing issues. The evolution of CAR designs beyond
the conventional structures will be necessary to address these limitations and to expand the use
of CAR T cells to a wider range of malignancies. What is false?

1) adoptive transfer of autologous CD20-targeted CAR T cells became the first
therapeutic approach with a genetic engineering component to be approved by the FDA
for use in the US

2) Toxicities currently associated with CAR T cell therapy can be mitigated using
engineering strategies to make CAR T cells safer and that potentially broaden the range
of tumour-associated antigens that can be targeted by overcoming on-target, off-tumour
toxicities.

3) STrategies to address the manufacturing challenges can lead to an improved CAR T
cell product for all patients.

4) CAR T cell efficacy can be enhanced by using engineering strategies to address the
various challenges relating to the unique biology of diverse haematological and solid
malignancies.

5) Chimeric antigen receptor (CAR) T cells have induced remarkable responses in patients
with certain haematological malignancies, yet various barriers restrict the efficacy
and/or prevent the widespread use of this treatment.

40- A lab wants to do experiment on cells of bone and cartilage. Ahmad is one of the lab members
who is in charge of ordering cells. He looks into the website of a stem cell company and tries
to find the best cell source for their experiments. The company sells various types of
pluripotent, multipotent and unipotent stem cells. He is confused which one would work for
them and can be used to generate bone and cartilage cells. Which stem cells do you recommend
him to order and why?

1) Two unipotent stem cell lines for differentiating into bone and cartilage cells

2) One induced pluripotent stem cell line for differentiating into bone and cartilage cells
3) One multipotent stem cell line for differentiating into bone and cartilage cells
4) Two multipotent stem cell line for differentiating into bone and cartilage cells

5) Two embryonic stem cell line for differentiating into bone and cartilage cells
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39- Sara is a high school student and has been accepted for a two-week summer school in a stem cell
institute. She has started with lectures on stem cells and their characteristics followed by lab rotations.
Her first lab experience was stem cell culture. She has given a plate of cultured human embryonic stem
cells to take care for a few days. After one day, her tutor looked at her plate and told her that the plate
turned to a heterogeneous culture. And while some cells maintained their stemness, the others undergone
spontaneous differentiation. In your opinion, how her tutor could realize this heterogeneous culture of
cells by microscopic observation. Of course, she explained that to Sara.

1-  The spontaneously differentiated cells have thicker plasma membranes
2- The stem cells have larger nuclei and smaller volumes of cytoplasm but differentiated cells did

not
3- The differentiated cells have smaller volumes of cytoplasm and less organelles
4- A,B
5- A, B,C

S utno 4 plas 5 allas 00 S 4 4z b -f.
Cellular plasticity contributes to the regenerative capacity of plants, invertebrates, teleost fishes and
amphibians. Invertebrates, differentiated cells are known to revert into replicating progenitors, but
these cells do not persist as stable stem cells. Here we present evidence that differentiated airway
epithelial cells can revert into stable and functional stem cells in vivo. After the ablation of airway
stem cells, we observed a surprising increase in the proliferation of committed secretory cells.
Subsequent lineage tracing demonstrated that the luminal secretory cells had dedifferentiated into
basal stem cells. Dedifferentiated cells were morphologically indistinguishable from stem cells and
they functioned as well as their endogenous counterparts in repairing epithelial injury. Single
secretory cells clonally dedifferentiated into multipotent stem cells when they were cultured ex vivo
without basal stem cells. By contrast, direct contact with a single basal stem cell was sufficient to
prevent secretory cell dedifferentiation. In analogy to classical descriptions of amphibian nuclear
reprogramming, the propensity of committed cells to dedifferentiate is inversely correlated to their
state of maturity.
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Nowadays machine learning is one of the most important mega-trends in
science and technology. Machine learning is a field of computer science that gives
computer systems the ability to "learn" with data, without being explicitly
programmed. It’s generally used for two purposes: Prediction (make predictions
about the future based on data about the past) and Inference (discover patterns
in data).

Broadly, there are 3 types of Machine Learning Algorithms:

1. Supervised learning: In this algorithm, we train the machine by giving it
“labeled” (classified) data. After enough encounters, the computer can classify
new unlabeled data into previously defined classes.

2. Unsupervised learning: Using this algorithm, the computer is trained with
“unlabeled” data. It is supposed to find hidden structures and motifs in data and
organize them into new classes.

3. Reinforcement learning: Using this algorithm, the machine is trained to make
specific decisions. It works this way: the machine is exposed to an environment
where it trains itself continually using trial and error.

36. What kind of machine learning algorithm probably plays the most important
role in the following examples respectively?
e Radiography image analysis
e Personalized medicine, or more effective treatment based on individual
health data paired with predictive analytics
e Running directed evolution for designing a more effective Rubisco enzyme

1) Unsupervised — Unsupervised — Supervised
2) Supervised — Supervised — Reinforcement

3) Unsupervised — Supervised — Unsupervised
4) Supervised — Supervised — Supervised

5) Unsupervised — Reinforcement — Supervised
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