| #7OYFYFO—5 Lo (5539 ke dumrg W |

el S Ol oST oLy s T
\.-Al a \&-&/-A/+A
SR PigeT 9 Glesd codlug Wsl59
ESTRIRCAL T
(aads 9 Cdlug ( Kby b pole (30T Sligd L1y
o3 igel om0

(Ph.D) (oauaski (g 559 (53939 39037 ¥ g
1FeF—1Fed e Jlu

89, S obw pole i

\We o 1OV g olowy

A3 1O dgizwb OL"}
\A Ol Sluwy

:y.l.bg‘é Olasino

.............................  Solgils pb

89,0 Jolw pole

@
bl o om0 ol il 31 00t 14 \AAAA

\u( www.sanapezeshki.com (O < medicai_Sana \ﬂ(




D 770YFYFO-—5 G (5039 916 dunas g0 WG

Vof Jlw SO Jokw poke s, (Ph.D) paass g 5

\2a0a 3050 3 o 5395
Sz (MESCS) Sl Sbgy sobey W Jaokw a3 Cuns (IPSCs) LW g5y golas s Jgbw (guulS’ o 3o
s O )" by, co,ps b ad e uﬁ)b-‘ L_gl.as@‘)f.i ()l
Ngd pleie iz 7B g i sla ek glgil ples 4wty o (o
gl oo Bideo b i lacdl b ke ol (7
1o (om0 )l8 S3leil (Khp j0 g sitee Sl n Sby, ol sl eke 4 cas (o

Wl 1y Gude od p g i Wil S 7y bl le a4 pled oLl ... obew sl Jolw
Totipotent (o Unipotent (z Multipotent (o Pluripotent (!

Caunl ()l o 9 oo 57 ¢39 955 (ST 8 0 (JUKoaw (5 s (o bL yf ooyl i3 (gloey 35 51 Sy plas
DNA (emdlits muailSo b 02555 53 3 slagy o3l i Ghgels (]
e B 5o sl b 55 suilaeaST o ytul 4 ssimsguly slagy ol Gl (@
oS! gla sl B3> sl syunl b b e lags @3l ld (@
o 5 oty (> 50 JEBgS 4 pgasge olon) dae ol (0
Olidxy )0 Ollgas G9—fi> < le, o [Replacement, Reduction, and Refinement (3R) M1 Lol
il 0ol (198 313 9)lg0 I SG IS & g b (Sl jrcns
b iol58l eolatwl 850 Sllgus slass (]l
D9 03y )50 5ol by g, «Dllg Sl eslatul gl 4 (o
b sgue Slls Gl il (2
b dgege Sy (095 SLB Lals (o

a— Stem cell niche JSid )0 b o ol 005105 Jokoxo 8lgo g JUS i (512 yno 00008 Sy Jgloxo Slgo

320 ool guzio (Protocells) ol 55T sl ol oS5 9350 30 55 iy 35 plo
o L b oy abol! (Ll
595 3l oS s 9 2SS s (@
rloed Slge 5l Lale @udlysin 00 1l (2
Sslie slajls @ 2555l 5 &2l 2l O

3% ol gazmo (Jokw avwd LS Lo 8590 50 9 )l don
Sy 1y DNA Jlade o yiin S99, g Joko ,o 4l (@)

L9l o 003 ol Jl )3 ok i ;5 05800 slapgigeg ST (0
Lol 0als ablal gl aed slig 5l glaY lawg as (2

-y

ahAA

W www.sanapezeshki.com (© < medical_sana \m(




D 770YFYFO-—5 G (5039 916 dunas g0 WG

VFeF Jlw SO Jokw poke s, (Ph.D) paass 5,35

& Tr&wytosis 9 Clathrin-dependent endocytosis glaa—sTy$ yo s somiigy 3l Suplas  —A

2,00 (ot g
Rab5 (o Arfl (z Ran (& Dynamin (!

flml Gy (Sl 0 (Jgsgmw spgi9n ) 9590 50 2 While 5l Syplas -4
2w 50S 530S slaasly e slyls (Al
e JbyasS g slepgien, b SLSS jlsle sl (o
S B0S 5 40S slaoxls s sl (2

13 bl o0 oo (Jolw Jo 1o s SB ) 0 Sos (pgas )0y Ol)le and e
S oo ol Y g 0 Eodlad gl ) Y (gowwl ae lapg g5 (!
it T olge ygamlonnST gl slonsT o351 slyls lapgy ST (o
S o i |y (5 lanie n 35 Slag e (2
S o it |y Joho 09,0 Glo 58503 S o o 5T SaS L lapgioail (o

FaS o0 Wl g o 1 Pigm yo 1y (Shol G ) G mdigp 31 Soplas )
TOM20 (s Drpl (¢ PEX11 (v LC3 ()l

Tablyoo (Jokw 45 12 S 5 4 0959 (ol I 20 (pdig y IS ol slibinny s Jglw o 1Y
D s o Y ol (7 V ol (< B ol (I

figl oo oo o 42 (g (SloS pluaS SS' L (58155 duilog S 90 (Jolw i (b VY
Kinetochore (s Cohesin (z Clathrin (< Condensin (.l

2l s Jelw udgi 0uisS yuouai Spindle—kinetochore JLail glgil 1 SO plas « Jokw ponds ol jo -V
Q..\.wb‘so 2n
Amphitelic (s Monotelic (z Syntelic (o Merotelic (!

394 00 Slou (mas (§0Lsy (b Sl (), litol rawdli 4zl )8 ) s 35 5l Syplas 10

2l e Sy b LSS 15 Jolo g adgs ()

2l oo Fadlpled (05 (6,500 9 o3l Jskw (o &S 30 Jobo g0 oy (o

W00 (Folite (sled yae 93 50 a5 plp 20 Jobo g0 g (z

il G (oo g (sloJUSms 5 laSTolusl o)) liel @95 b 230 Joho g0 0y (o
$ogub o0 JET 33 Jolge 31 Sy plaS bwgs Primary necrosis wisl,s  -1¢

ATP depletion (!

Bax translocation (o

Caspase-8 cleavage (z

LC3 lipida ‘o

A A Y \
Es89 4y coday 3l SHplus (oS Hleo |y LjLawls TNF (oS giten b Job SOy o500 )0 450500 )? Q‘W

Senescence (s Autophagy (z Necroptosis (w Apoptosis (!

\'m( www.sanapezeshki.com (© < medical_sana \m



D 770YFYFO-—5 G (5039 916 dunas g0 WG

VEeF Jle S35 Jokw pole ws, (Ph.D) oamasss (555
: .‘ eaA Sl oo Cellular senescence \SGLLS oy 50 39,5 3 5 6 5k 51 SGplas 1A
SA-g-galactosidase (s y-H2AX (¢ p21°™t p16™K* ()
Cogien >lrb 13 0f oIS anke 5 SIRNA (Slb yuo slo Johuw 35 j3iT W ok & 14
BAD ( CASP3 (¢ P53 (& BCL2 (.l

ﬁ ‘..\S)Lb U"'“" T 6"“&..‘91“’ ‘S)L.»JL’& )Le‘.n 39 ) le.ho..\.i).sf a0 Yo
IL2-R (o PD-1 (¢ LAG-3 (o KIRs (!

(oS o0 Jos GEF G plgie 4 bgryo (JUScow oo 50 5153590 (g p 0 a5 51 Syplas 0 -1

RTK e o RES 259, (2
GPCR e ;0 GAP (rs59p (o

Tl oo Zxo MiCroRNA o,b,0 pj sbday ¥ 51 SGplas VY
ol glasy 30 RNA & g0 4 puodb i 50 1 LG p,8 (!
258 oo 3yt SlS LMRNA aea b (o
Lol 46l JLSLe 08w o (2
ol 5 (AL (cmigis) Jgaze (o

?..\.25‘50
TFHH TFIE (¢ TFIB (& TFID (&

§0gu o0 Ay yhud ( JUSpms mno Cmnd (sl 50 205 S 0 5l SplaS (o o5 & TGF-P Jlast JLuy -TF
ERK (s SMAD2/3 (¢ AKT (o STATL (!

1370 ool oy (Jolw a¥go Ll sla Shrg 9 Ll 990 0 pj Wl don Y
e 8585 Slos b sl 550 g laigr 4 o ¥gs slzé (il
)l 518 Lad Ogdyyaum 4Y Ges ;0 (u)Sg,0ud Jawl sloo iy (0
D)l (So S L odsS hasilens uspH o (2
Wghor BT grb dpdsand Sl o ,w 4 b e (0

g o0 0030 Jg puutdS ¥ (39357 35 (6 il gy 9 ) (3255 50 (5551 Wigmy W ywnndS gid plas” o -YF
ol sl yoslind (!
odsS basls (¢
o Jaslend (z
Oiellendl (o

?..\39..5@ Jaa.».n ,oLu JL&.M LS‘)'.’ Hedgehog u.».i.tg)a LB ) @Lw.c 6LQM ) u.fu,o‘..\f -Yv
|

@ 220
u.’)ji._n.wt (o
Slad ¥ Joujsnlsand (2

e bosland (o

W www.sanapezeshki.com (© < medical_sana \m(



T 770YFYFO—F b (S 39 P ol A g0 N

Vof Jlw SO Jokw poke s, (Ph.D) paass g 5

’é‘-’g-‘g!wﬁe.sf Sl A (pogd )0 |y S’ g2 cile Jals adnbg 5 slaggp I Seplas YA
- Caleinedrin (s Troponin (z Calmodulin (< Calsequestin (!

£ogi st 305 SBT3 3 SuplaS 45 JSiS d yxio Grae CFTR y0 JSis! sy Jlabin! ook sLik 5 —Y4
pelS 39,5 (0 ol z9,5 (2 Al (e o o (Al

fogd 50 jleo Ouabain bwgi pj ey 3l Splas Y.
H/K*-ATPase (.l
Ca**-ATPase (o
Na*/K*-ATPase (z
ABC transporter (s

Tl plaS’ o ¥ 1 ouisnsy JLail cpgjgoms pgjgomwd (oon WYLl 5l plus 12 50 (Jolw g0 plodLE  -T)
s 1S epuST (l
Omod ST i ed (2
ST e med (2

ST o (eSS (0

fablbos 25 Slog 3l Seplas 4 dinly lagy yol5' 0 ,Soe Y'Y
RIS 2,8 (z 2o (o pemedS” (1
Job—w ;L8 i s ) S 6 jowo 1 SGplus Extracellular matrix stiffness jux &jyg0 0 -YY
fig oo Joe 3,19
Wnt/B-catenin (!
PIBK/Akt (o

YAP/TAZ mechanotransduction (z
JAK/STAT (s

(oo W g 3900 5l 23 slad gl 51 Syplas’ sLie yo Integrin-abBd ou5gpn -YF
OS5y «Zadlyg b (]
O sl an (o
oY JLliol (2
eSSy e slade> eoly (0

FusS o0 8 Hlio Jobw 7515 (g ylo jo Sl olloiwl ol l 5o ) b mibgp 5l Soplas -YO

=) slpay ¥ 5l S plos a4 Lamellipodia JLSCis ( cluo v o yilo 59 2 oo 5 o ol j0 -YF
W Ay
Intermediate filaments assemb | .ﬂ ARA
Actin polymerization (..
Microtubule depolymerization (-~
Collagen crosslinking (s

W www.sanapezeshki.com (© < medical_sana \m(



T 770YFYFO—F b (S 39 P ol A g0 N

Vof Jlw SO Jokw poke s, (Ph.D) paass g 5

A K’Lj“ oo (Tunnelling nanotube) ouiiy Jigi salglailio)bys pj s be jl Soplas YV
Al o HoF] e YLl les (!
i (5351 slaciaadls olls il 4ea (o
33,105 1 T 5 ssee el gl (2
)l A b sk (Sdglie Gud cud w1 0

€091 (o0 3979 41 (w939, HLET 3o 1y SIS (o il b3 05190 5 Syplas £989 —Y'A
P 9kl Sd> (L
TATADOX o Xl iz (o
3’-UTR a>b o obsS (2
Downstream CpGs gdlie (o

fogu Primary RNA transcript ,o Exon skipping & yxwo &ilgd o0 p ) gbdvads 35 51 SGplas’ -YQ
Branch-point interference (.
CpG promoter ;ysedie (o
Enhancer deletion (z
ANtisense o.s52ls 4551 L 57-splicing Je Soby (o

S casilon dozr i €950 31 Wilgi o0 5 0,50 3l Syplas MRNA anzr i wislyd by ¥
5°-UTR s Stem-loop  L.as (<l
3-UTR o olisS (o
Silencer Jl=s! (7
Exon skipping (s

Solil o0 o DNA (59, » Topoisomerase I oo 351 5 yShos 9590 30 53 sbdais 35 51 Syplas —F)
&S e oS 0 Replication us1,8 o Double-strand breaks sl b (!

43S s 5L 1, Supercoil L. Single-strand nick slx! b (o
a3 o ialidl ) Supercoil sle sl slaws  (z
g o0 BCPG (orudlite 4 y2mie (o

oyl 3 (6 ol 4 9 a1 DNA (o0 i (sLbpamnsilSo a1 (6505 (oawyid o B33 3,090 51 Syplas —FY
faibl oo 7 ol g5k
Nuclear DNA (.l
Telomeric DNA (o
Mitochondrial DNA  (z
Satellite DNA (o

Fog o0 adlol Wil Jusliid 4 i o j Jwlge 31 SSplus’ «Conventional PCR ;o -fY

el jo 4l jlisle o Q.PJI
ool =yl LS @ Y N

il 37 Gl 0 G 5 C slajly (B olaws 0925 (2
sl 57 6Ll ;0 G g C lasl UL slaws 0525 (o

W www.sanapezeshki.com (© < medical_sana \m(



T 770YFYFO—F L (5 39 P ole g0 Wt

Vof Jlw SO Jokw poke s, (Ph.D) paass g 5

3 : ﬁ “e.\am J5 3y9=29 sl 40 G»obm‘ £ &b ws LConventional PCR ,ol:u| peY ;| -f¥

b ‘_,’J..; 09,5 0,836 61.9& (uL”
oigs” L= Extension oL (o

ol (L3 el (Annealing) Jlasl sbes (7
oL (Cycles) slaas > slaws (o

Aol (Jgmid BB jul diroj i o b combin SouT gl oolo 31 ool 3929 b I YT Wiyl ,8 40 auiyg0 o -FO
fabl cde oy 7 Josizxo wilgh oo J13 95190 31 SIS (il
a5l Gl (sgdands (Al
conlial KiSsl 3L (o
O3l oS il (2
olisS (ygumlisSSl oy (o

Al n B8 3 lgn 31 oS (0gid o4y 5 S slocKaly 15 558 JUismw ¥l WiaT B 50 oSy 53 —FF
e (4092 oo9J—| (u).”
obsS (kS oelisSl ey (&
eob sl ool cdale (7

pon Cowyol oo il (0

S 95 SLa (g Lol wigh owsd Sy slaiign PVDF gl 4 il 55 (g «M (g wg 50 51 -FY
flaml Jowbo JSciw cnl Jo @l 525 95190 51 Saplas cigld Jiiso
Snils A 5 Jgile Gal5él (il
Sl 3 4 SDS (938l 5 Jgilie (25 (o
S 35 25 (g
J5 el ST ooy Gralidl - o

3l 31 Sy plaS s (30,5 S 029 i aly yhd (sUo i, simbsipmgisa] sl 5 5o iyl sl ~FA
foblb oo gyl o3
ol )F il a0 Ve saie slos o Jsilie (I
saallep b Sl S (o
Ul sles o ol (2
&bl sleo o vaalle,d (o

Qw|f.>l.o.».c| J;lsw)l ‘5‘51.»: W.S).b Lo.m}l.q&»l.o @Lwl.a.w LS‘)’)’) le.e‘.wg) ,oL\S —f’i

PS5 el (!” g A‘
PCR ‘ oslaul l.a L;L&AJLMM (u

pH e e (2
RI%A SF W PEIPRU S E SO

W www.sanapezeshki.com (© < medical_sana \m(



T 770YFYFO—F L (5 39 P ole g0 Wt

VFeF Jlw SO Jokw poke s, (Ph.D) paass 5,35

Ladal mdcol 51 wilgi oo hd 9)lge 51 SaplaS’ oo (Y gb (55l (sl g 3355 oo (b 0 -0
A TS cilno yige & U9k JaSods i1 50
Cryoprotectant sole & jglxe ;o Les atwal zals (Ll

Ele G395 JBu 50 IS (@
le..; INAY .L:...?m LSL" aQ PBS )| oslaul (C

Cryoprotectant sole 59381 51 L8 Lo &y ialS (o

39 bl i wilouds St it (39 4b 31 45 6oL T gl 31 o plas ouud Wase 03U Sl3g5 Gy —B)
oS oo Wl 1y Jlasl gacigic plyp

19G ¢ IgE = IgM (o IgA (I
Tl plas 559097 B ekw mbaw jo PD-1 5, colais|onipns -4Y
TLR-4 (> CTLA-4 (¢ PD-L1 (o LAF1 (!

Eol )0 6T am g 0Bl BT () I (AP 4z 50 Vgero (pelSgigml (o SHlogw (guwligo,mls -OY
g5, gob T
D9 ol BT ciadl 2ol38l Cge Wilg3 e 5 8l o 3lasl LCDR 4 V-region a>G ;o (Ll
Dgb oo (63l BT il iul8l g Bilgs e g w8l o 31 FC axb o (o
3,005 gl Bl sl o 6,50 el g udl o 3lsl WCDR 4 V-region =L 0 (z
3,005 ol bl il o 6,80 el g wtdl o 3l FC asb o (o

p‘..\_f e ) A ,J_..eg.u”ﬂ ‘SLQJQL.» 9 (NK cells) ‘rx.u.b oS ‘SBJ}LA d.h.wb.g ADCC odudy 4o -0Ff
?..\.Z.J.S‘sn cdbo ) ‘sl.b%‘g}.ﬂ

IgE 519G (o 19G 5 IgM (¢ 19G 5 1A (& IgM 419G (!
3,15 3929 HLA glgil 5 Soplas ;s b )0 (rdg29l59,500 90 Ly -00

HLA-I (!

HLA-Il (o

HLA-IIl (¢

HLA-II  HLA-l (o

03,10 IZE 4 (60l T (WS sk )0 (655 g0 Gl 0§ SIS ginaw 3 Syplas’ 08

INFy 5 IL-4 (s IL-13 5 IL-4 (» IL-10 4 IL-3 (o IL-2 4 IL-1 (&l
g o0 uaso (50U 0T 31 Conmnd plas a9 C1q =32 «ylodunS jLinT ol Jled by 0 OV

CH2 (s VL VH (o CH3 (uJ

a9 o0 dlw! (omas sl glw 51 s plas’ ade (G0l S5Tg51 59 Sl i 9o ¢y 902l gilis slows 5o —OA
0180 ulirw slocytyn 4de (,ﬁli ARA
s Sladshe (5 Sopatign e 0
e S sl caias il elee (nigpn ade (2
e JU laintigy ade (o

\'m( www.sanapezeshki.com (© < medical_sana \m



T 770YFYFO—F L (5 39 P ole g0 Wt

VFof Jlw SOl Jokw pole as, (Ph.D) pawass g8
T Jab )o I)AC&stlmulatory)fﬁ,m SoS jumno 1) Jolge 31 SGplaS Wigm oy oy jleo L bLI,I ;o -04
A (s (o0 sleo

CTLA-4 (o Azathioprine (z Cyclosporine (o Anti-CD3 (Wl

$8gud 0 sl Sole 4 b (Mast cells) b Juw oo oy gumw 931,550 (55T STy o —F+
REX PPN P
S50l o glacessS (o
Anti-IL-5 (¢
(Cromolyin) - Jses,S (o

S5 g5’ o0 158 ooliiw] 5590 JUglS gige s gob T 3l Suplus B-cell lymphoma yloys ,o  —F)
Anti-EGFR (!
Anti-CD33 (o
Anti-CD20 (¢
Anti-PD1 (s

antigenic (Ll )l O (L2 w909 liowg (Immune evasion) —osl psowaw 31 518 b akly jo  —FY
FaiS 0 oolaiw! (counilSo ooz 5l el 1) oo wg g 3l STplas .ol oo Variation
Cytomegalovirus (.l
Epstein Barr virus (<
Influenza (¢
Vaccinia (s

Sl oo guzmo (gamlgil Sl lowr pgas 0 5 05lg0 5l Syplas 7Y
035585 TSH (50,90 L j0 ag,s oot ,o TSH receptor ade sob slgs| Graves :ygels! s o ;o (Al

D9 50 ity Syl e 9 S 2 ) solais]

o> 5l i 6,55 g0 Acetylcholine receptor alde ol slgsl Myasthenia gravis oysels! ¢ e ;0 (o
5o Silew 9y wge g 00 oS ol gt

ade 5ol Ble5l o g oz S3S ges 5,55L o)l o5 2l Acute rheumatic fever swlsil o)l ;0 (2
D9 ge A8 0 S 50 glagyj ]

g oo 5L Blgil 590 camge S slid slacysg, Hemolytic anemia ;gwlss! s low 10 (o

o o0 Juato plodeos 5132l 5l Syplas’ 4 H jgis B plodios’ jlen ooy yo —7F
C3a Cha (¢ C3b (& C4b (.l

(g oo wganre YU bl b 005 puF Fey gbrows poF 5l Syplas -5
FeyRIN (s FcyRI-AIC (¢ FeyRII-B (o FeyRI (i

B ewily cuS jgi maSly ogas jo -FF
IgG b IgA s‘obu Lgblaw‘ A_Jj.t sl d.la_wb; djddwl;‘fo V99 wy ;ny a9y ‘t-\.‘ay).o 059 ‘ (;ﬁ”

2B wals> wang Sl (S cge
g0 Sadmws [GM 0o Ll ala lgy a8 0il o g9 Gidign 4 bgpe oSS98 (paig g cabogy o (yigigenl

-

vYYVYe
Al alg g g (g5l

D9 o w9 pg J5SS wage oing S nl g 0l G,k 3l g ead Jehe el Ful Wl comge b e igigel (2

2yl oz )| lgege sl gl Wl 4 Coni B cusbe oS g STy 0i nS biee 5o ok (el Gl W (o

WK www.sanapezeshki.com © < medical_sana W




T 770YFYFO—F L (5 39 P ole g0 Wt

1Fef Jlo SOl Jokw pole s, (Ph.D) saass g5
: .. aaa fogu o0 uulgb CD4 T lymphocyte slaes, ) 5l Soplas’ uwgd (IL-5) & (uS'gd ol -5V
DT Th2 (= Thi7 (o Th (!
(590 ol Lid o 0 B gacamwsisd plod jl al> o plas 1,0 IgG g IgD olié gy gob 5T —-FA
Mature B cell (s large Pre-B cell (¢ Immature B cell (& Pre-B cell (!

99,10 pls a6 ,55b b j0 JoSg0 oyl WIT 05510 cogeo s F13 Swul yo (Pentraxing) b owsS|pcy  -£4
TS o0 &5 2l oy plas’ 4o
5L oyl Jles —ssile (Al
(Opsonization) gl ssgun! - dsS Jo,aud (o
(Opsonization) gl jsgms! - S soin (7
658k els e -LPS (o

) 999 =Swid Loy gm0 o 355y <399 523 4 00931 (o Jghu 10 1 3T oIS (40,5 Jlad b bagyg 8 il -V
fusaS o Jla
2-5-0ligo-A synthetase (.l
Mx GTPase (o
ds RNA-activated protein kinase (z
Topoisomerase (s

Cigle (gt g0 (B giw 4> aawlg gCD4 T cell )l 00 plus’ Leishmania major cégac ;0 -V)
fuigad o0
IL-13 4 IL-10 sla plSgw 9 Th2 (I
TNF 5 INFy sleplSgiw 3 ThL (o
IL-4 5 IL-2 slopSgw s Th2 (2
IL-4 5 IL-2 slopSgiww g ThL (o

CdoluS Wil o0 sl 9 ol Jlad 45 (0 y5 gl (55T b 2595 5 Abawlyy T (glo Jolow (o Jlad oyl 2y VY
IL2 receptor 4 IL2 (!
TNF 4 INFYy (&
CD40 ligand 4IL2 (z
CD40 ligand 4 INFy (s

facwlus’ (Regulatory T cells) ooudiss T gy Jolw (selected marker) ol gbd 5, -VY
CD56, CD16, CD25 (.l
CD3, CD8, CD27 (&
CD3, CD4, CD25, Foxp3 (¢
CD3, CD8, CD25, Foxp3 (s

32 S o0 b (Constitutive) pglow @ ygo & [y MCHIT gl JoSho « 5 Slwil (s Jolw a0 -VF
: Jubes! slo Skt (@)l
B cowsad (2
o Jubisail gl sl (o

\'m( www.sanapezeshki.com (© < medical_sana \m




T 770YFYFO—F L (5 39 P ole g0 Wt

Vof Jlw SO Jokw poke s, (Ph.D) paass g 5

aRA 132 wiiwd T gl b Oloogas 952 2 0,190 a0d -V
AT B it oy ololis 4,06 L Tgla Jolo ST (Ll
s Jglne sloyj ol ololis 4,08 TelaJsho (o
QS olelis 1y gon (Linear) s slagys ool asls oo s Tl sk (2
Wls 1y Job )1 Lica b slagys ol slolids coms | T CD8+ sla s (o

S SiPled

Sl oo o Hassall glaSowws Lol o Shoe -VF
Ngds o TTEQ slo Jol g5l o ge (Al
Ngd oo B sl sl nled S cge (@
WS oo 7S syl (&
WSS 0w ,55 |, o Thymocyte sla Jsle (o

S g9 o (goldy b Jabu (S 5l padinns jab 4 5 3,l90 1 S pluS (ylgsuiwl jho glog yiwl jo VY
Elastin (s Collagen type Il (z Fibronectin (o Laminin (I

faids o0 51,5 J 505 890 1) 25 35190 3 Suplas uas fgdinl 1o 50 Leudlgiml -VA
Granulocyte chemotaxis (!
Erythrocyte lifespan (<
NK cell activation (z
Hematopoietic stem cell quiescence (s

E989 4 Wwilgd o0 ylgmiw! 330 0 IFN-gamma ¢ TNF-alpha ojlal 51 gics (gol381 5150 w3 0ylg0 3l Soplas -VA
§005 guns
Megakaryocyte hyperplasia (!
B-lymphopoiesis suppression (w
Hematopoietic stem cell apoptosis and cytopenia (z
Erythroid proliferation (s

fog S goR @9’,@5 (o) "‘"9"@ (N]r @9_“; Jole p‘..\f W
Sogn SLySle (Al
o el Mg b (2
omebiioga skl (z
oSy wekewligisY (o

Fogu a3 gl StudMg youw (9505 j9 59 o Kilgi o0 1§ Jolge “45 -M
Lgs Jete LIS sl (z Ak (o S S oM AA

10,10 & ylo jlw gy oylgdiml 320 S0 00 plaS b jo 8 sy Jod5  —AY
Sawgidd 03, (o sgige 03y (T Sdgil S 03, (@ S S e 03, (Al

W www.sanapezeshki.com (© < medical_sana \m(



T 770YFYFO—F L (5 39 P ole g0 Wt

Vof Jlw SO Jokw poke s, (Ph.D) paass g 5

\%2an 1320 10 GRS 5 S JgSho 4nd (ouSgrd 4 Frusly el oo 3 —AY
MR- —— Von Hippel-Lindau protein (!
Prolyl hydroxylase domain containing enzymes (o
Hypoxia inducible factorl alpha (z
LIM-only protein 2 (s

13 Mg o0 Dgmime (Juwglgil S 03 (S lh 9 5 sla Tl aes -AF
CD11 ¢ CD61 (¢ CD33 (o CD14 (&l

falily o0 ol> (gudgheo (comgd (pasiid Cu (LD (o cmbo p) b S5l 5l Suplas’ A
CD79a (s CD5 (¢ CD10 (~ Myeloperoxidase (!

132 )10 bl 15 sl sl dod 59 LEBY (g9 -AF
oo SaSghe (gamg) (o 98 5555 55ise (2 oSz gp peiid (o CoS s peid (I

o= M (ig 3 GYL 3o 052 9 (ool 5l Silgtiins] Wilald (95 0S (9ulS ol piMe b (g)loy - AV
! plas G Glaadly (wluwl ) (5l LRuseid (1 ¥ gimo .ol 03903 a2 o
Sdxie poles (I
x> psls (2
Semolondy gl p52dd (2
il Coeal b JUslSgise SLLE (o

137 i e LS 8590 50y A ¥ 4 -AA
ALl e 505 8039,V LA jee S (I
sl andls jeas Jdb o e jlas,e Ve U cwl (Seo JBagidenl o (o
WIS Hgh> e 89,5 50 IS s 9 (2
Al s Soliwgen adsl asd LSCas o lbes (o

132 i Jodizme H55Lwl (95 39,5 3l (LU ol Sidgen (siaSTg 50w ) Pyl sadl aea -AQ
ks (0 smslSonle (@ SoyslSyen (o soglS gen (I
Cumy daxio polio (ylslow 53 Loy (g (b i1 (ol puailSe -4+
S35l slagsoly gl B (Ll

S S sl sl Bi> (o
CD4/CD8 slacamwsid Cons ;o s (7
Treg slacormsid colles il (o

3 ki (395 s Sl 1 551 53 Yige Jalse 1) soaiz S ae 1)
C = (.?Jl

SIRSCTTRRNCE
A sigsnmd O

W www.sanapezeshki.com (© < medical_sana \m(



T 770YFYFO—F L (5 39 P ole g0 Wt

Vof Jlw SO Jokw poke s, (Ph.D) paass g 5

G ﬂ;&gabl‘n Som e 095 5l sluigs Sl s gbw cubls p cuer by (ol -AY
LI - - Sl @55 31 39y Wz
ARG Y (& 59,0 (o 50 ¥ (&

135 0,10 3929 jetmgnog i 19y Jlodsl ) s g Lo ded jo -AY

Sl FgFeS 0 o2l i GseS (2 (o5 Sees (2 38l g (Al
Cal o1 oIS (58,19 (59,10 i1 gy 2 e (BB loj] o o ycslio —AF

Prothrombin time (I

Partial thromboplastin time (<

Thrombin time (¢

Bleeding time (o

€0,15 32,3 (grwlouil lead 01,5 gy 1) s low I Soplas o -0
Siiie By Jls slasl (!
25 ShelsSTsS (o
Sigeegy Seisloss s Shsnn (&
i i (O
132 60,18 plwil ouwlSO Wil 15 ooy lo dod (5l jlwygs ols s Jobw wigm  -47
Sl SemeS (Al
s> (Gdgad (comgl (o
Gl glabox 550055500 (2
Ghadghee pydiw (0

Oo= (339 P oS o (sl3l A Jokw olowd a4z ((ylgtuiwl 3o Wigm g CD34+ 5l by s Jolw j90 J8lus> QY
Al

o<V YIox\ T (z Yx)-° (o $x\ +

1350 At g jladiss ol sk (SRg 0590 50 A I aa A
55 0 ) 5 2o il laont; o gl Jsbo (G8055S )l s 1 B0 o lnJsbor () ()
,ls jgam lgtiuliaa o (dormant) igels > a b Jolo ol Jloy bulys o (o
Db e Byie GaSske by ok dlg Ceons 4 i sk (nl Rled e GRIFIL (2
D on o3laiwl ol das iS5l adsl goly e Jolo (60, Sles S5, 6l (0

ey S o (95 jlmiss S S sk 3l ool 15 JSio (3 yioga -43
adsl 6 lons 03¢ Loz (I
ogie sladshe slaxi gog (JBL (<

Ol ddde Wsey s)ler 90 Sl
Ssie Jolse Jizil JLlh @ O O A

2,10 g3lwgiogs Gl JI jluigs oloy ladghw 9 3 325 oy SLo)gSB L Lo gl 5l Suplas e

G-CSF (o IL-3 (z IL-1 (& FLT3-ligand (!

W www.sanapezeshki.com (© < medical_sana \m(



> $570YFYFO—5 G (5 39 P 98 A 30 W

Vo Jlo SO Jokw poke s, (Ph.D) paass g 5

RIS 9 (panaSd 5l

s b
B Part one: Reading comprehension

Read the following passages carefully and then answer the questions base on the information in the passage
only.

Passagel:
Immune Modulation through Mesenchymal Stem Cells

In cytokine-rich inflammatory conditions such as wounds, infections, or immune-mediated diseases,
mesenchymal stem cells (MSCs) possess the capacity to suppress immune responses. These
immunoregulatory properties include promoting the transition of macrophages from the proinflammatory M1
to the anti-inflammatory M2 phenotype, and inhibiting T cell activation and proliferation.

Following systemic administration, MSCs can migrate to sites of tissue injury and exert therapeutic
effects through multiple mechanisms, most notably angiogenesis and immunoregulation. Although the
precise mechanisms underlying MSC-mediated immunosuppression remain incompletely understood, both
direct cell—cell interactions and the secretion of soluble factors appear to play key roles.

Cell—cell contact facilitates the ability of cytokine-primed MSCs to stimulate regulatory T cells (Tregs).
Effective Treg induction is enhanced through the overexpression of inducible co-stimulator ligands (ICOSL)
on MSCs. MSCs can also promote Treg generation indirectly. In vitro studies have shown that MSCs secrete
extracellular vesicles that activate macrophages and drive their polarization toward the M2 phenotype.
Subsequently, M2 macrophages stimulated by MSCs express C—C motif chemokine ligand 18 (CCL18),
further supporting Treg differentiation.

Moreover, MSCs upregulate the production of cyclooxygenase-2 (COX2) and indoleamine 2,3-
dioxygenase (IDO), leading to the enhanced expression of CD206 and CD163 on M2 cells and increased
secretion of interleukin (IL)-6 and IL-10 in the microenvironment. When co-cultured, MSCs further augment
IL-10 expression by dendritic cells (DCs) and M2 macrophages, thereby amplifying immunomodulation
through inhibition of effector T cells. Additionally, MSC-derived IDO suppresses B cell activation,
proliferation, and 1gG production, which in turn contributes to the inhibition of effector T cell responses.

101- According to this passage, under what conditions do mesenchymal stem cells exert

immunosuppressive effects?
a) During normal tissue homeostasis
b) In cytokine-rich inflammatory environments
c) Innutrient-deprived tissues
d) During embryonic development

102- What is the correct sequential relationship between MSCs, macrophages, and Tregs?

a) M2 macrophages activate MSCs to produce Tregs

b) MSCs induce M1 macrophages to inhibit Tregs

c) MSCs polarize macrophages to M2, which promote Tregs
d) Tregs stimulate MSCs to produce extracellular vesicles

103- Which dual mechanism best explains MSC-mediated immunosuppression?

a) Genetic modification and apoptosis

b) Cell—cell interaction and soluble factor release
¢) Oxidative stress and necrosis

d) Phagocytosis and antigen presentation

104- What is the main outcome of increased IL-10 expression by DCs and M2 cells?

a) Enhanced angiogenesis
b) Activation of B cells
c) Increased antibody production
d) Suppression of effector T cells \
-

105- How do MSCs indirectly suppress B cell activity? A .

a) Via IDO-dependent inhibition of activation and proliferation
b) Through Treg-mediated cytokine depletion

c) By reducing COX2 expression

d) Through direct antigen presentation
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Passad@d:
Systemic Rejuvenation and the Hallmarks of Stem Cell Aging

Features of stem cell aging provide an interesting contrast to the aging of other cell types in the body,
particularly post-mitotic cells. Whereas most, if not all, of the drivers of tissue aging are likely to affect stem
cells as well, it may be that stem cells are uniquely resistant or uniquely sensitive to certain intrinsic and
extrinsic stresses. Interventions that aim to delay or even reverse the impact of aging on cells and tissues have
received considerable interest from both scientific and lay communities. It is therefore interesting to consider
how such interventions might target stem cells specifically. Within the framework of the hallmarks of stem
cell aging, the ability to rejuvenate aged stem cells may predict which interventions are likely to offer the
greatest benefits for organismal health.

Initial studies that modulated systemic factors to enhance aged stem cell function were performed using
heterochronic parabiosis and the transfusion of young plasma into aged mice. The initial heterochronic
parabiosis studies of stem cell rejuvenation demonstrated enhanced function of aged muscle stem cells
(MuSCs), improvements in survival, and alterations in cell fate. These studies also suggested a change in the
state of cellular quiescence, with an accelerated entry of quiescent MuSCs into the cell cycle. A subsequent
study of neural stem cells (NSCs) revealed increased neurogenesis after transferring young plasma into old
mice. This increase most likely indicates a reduced depth of quiescence, given the increased entry of NSCs
into the cell cycle. Single-cell RNA-seq studies have also confirmed the sensitivity of old NSCs to
heterochronic parabiosis. Over the years, many studies have revealed similar effects of young systemic
factors on other aged stem cell populations, typically showing enhanced proliferation or restored
differentiation potential as the main outcomes.

106- The passage’s suggestion that stem cells may be “uniquely resistant or uniquely sensitive”

implies that:
a) Stem cells experience identical stress responses as somatic cells
b) Aging stress acts exclusively through intrinsic cellular pathways
c) Stem cell aging involves context-dependent stress responsiveness
d) All aging phenotypes originate from loss of stemness

107- The “accelerated entry of quiescent MuSCs into the cell cycle” most likely reflects:

a) Pathological activation leading to depletion

b) A transient restoration of regenerative potential
c) Permanent erasure of quiescent identity

d) Selective apoptosis of inactive stem cells

108- In the context of stem cell aging, heterochronic parabiosis primarily demonstrates that:

a) Circulating systemic factors can modulate stem cell function
b) Quiescent stem cells are refractory to environmental cues

c) Aging is driven mainly by genetic mutations

d) Rejuvenation depends on cell-autonomous reprogramming

109- From the discussion of various stem cell populations, rejuvenation by young systemic factors

appears to:
a) Normalize differentiation potential across lineages
b) Induce dedifferentiation toward pluripotency
c) Suppress lineage-specific transcription programs
d) Inhibit proliferation to maintain quiescence

110- Based on this passage, modulation of systemic factors most strongly supports “{lc*g broader
concept of aging? \ W :
a) Aging is predominantly reversible through environmental cues
b) Aging arises solely from intracellular molecular damage
c) Systemic milieu critically regulates stem cell functional state
d) Cellular rejuvenation requires permanent genetic modification
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Read the following sentences carefully and choose one of the options (a, b, ¢, d) to complete the
sentences.

111- Local cell communication through .......... signaling coordinates immune and repair responses.

a) Autocrine
b) Paracrine
c) Endocrine
d) Synaptic

112- Cells release .......... to transfer proteins, lipids, and RNAs between distant or neighboring targets.

a) Lysosomes
b) Ribosomes
c) Extracellular vesicles (EVs)
d) Endosomes

113- Conversion of one differentiated cell lineage into another occurs through .......... rather than

dedifferentiation.
a) Differentiation
b) Deprogramming
c) Transformation
d) Transdifferentiation

114- Stem-cell-derived 3D models called .......... mimic organ architecture and function in vitro.
a) Spheroids
b) Organoids
c) Micropellets
d) Aggregates

115- Cells sense mechanical stress and translate it into biochemical signals via .......... pathways.

a) Mechanoactivation
b) Mechanoadaptation
c) Mechanotransduction
d) Mechanoinduction

-
\ ahAA
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W Part one: Reading comprehension
Read the following passages carefully and then answer the questions that follow. Base your answers on the
information in the passage only.

Passage 1.

Artificial Intelligence (Al) is revolutionizing healthcare by enhancing diagnostic accuracy, personalizing
treatment plans, and streamlining administrative tasks. In diagnostics, Al algorithms analyze medical images
such as X-rays and MRIs with remarkable precision, often surpassing human radiologists in detecting
anomalies like tumors or fractures. For instance, machine learning models trained on vast datasets can
identify early signs of diseases such as cancer or Alzheimer's, enabling timely interventions that improve
patient outcomes. Moreover, Al-powered predictive analytics forecast disease outbreaks and patient
deteriorations, allowing healthcare providers to allocate resources more efficiently. In treatment
personalization, Al systems process genetic information and medical histories to recommend tailored
therapies, reducing the trial-and-error approach in prescribing medications. This not only minimizes adverse
effects but also optimizes recovery times. Administrative applications of Al include automating scheduling,
billing, and electronic health record management, which reduces paperwork and frees up medical staff to
focus on patient care. However, the integration of Al in healthcare raises ethical concerns, including data
privacy, algorithmic bias, and the potential displacement of jobs. Ensuring that Al systems are trained on
diverse datasets is crucial to avoid biases that could disproportionately affect minority groups. Additionally,
robust cyber-security measures are essential to protect sensitive patient information from breaches. Despite
these challenges, the benefits of Al in healthcare are substantial, promising a future where medical care is
more accessible, efficient, and effective. Governments and organizations are investing heavily in Al research
to harness its potential while addressing the associated risks. As Al continues to evolve, its role in healthcare
will likely expand, incorporating advanced technologies like natural language processing for better doctor-
patient communication and robotics for surgical precision. Ultimately, Al has the potential to democratize
healthcare, making high-quality medical services available to underserved populations around the world.

116- It is stated that artificial intelligence .................. in diagnostics.

a) outperforms human experts in finding masses and broken bones
b) helps reduce the workload of administrative staff

c) assists in tailoring treatment plans to individual patients

d) forecasts abnormal bone fractures and cancerous tumors

117- As regards the predictive models, AI can help practitioners .................. .

a) enhance patient deterioration and disease epidemics
b) train hospital databases and warn about diseases

c) take well-timed actions to treat patients

d) enable datasets to identify initial signs of diseases

118- In personalized treatment, artificial intelligence .................. .

a) helps doctors pile up patient records

b) minimizes the accuracy of hospital billing systems
c) reduces guesswork in ordering proper medication
d) prevents routine access to patient records

119- The ethical concern to avoid affecting minority groups requires .................. .

a) taking security measures to safeguard patient communication
b) using varied datasets to help prevent bias algorithms

c) protecting such groups against job displacement

d) undermining healthcare issues proportionately

120- AI helps the democratization of healthcare by .................. . \
a) improving doctor-patient communication through speech recognition tools ®
b) eliminating the need for government supervision on Al development

c) reducing the cost of robotic equipment used in potential surgeries
d) making advanced medical services more accessible to deprived communities
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sage 2:

Hedlth intguality refers to the systematic differences in health outcomes and access to healthcare services
among different population groups, often influenced by socioeconomic status, race, geography, and education.
In many countries, individuals from lower-income backgrounds experience higher rates of chronic diseases
such as diabetes, heart disease, and obesity due to limited access to nutritious food, safe environments for
physical activity, and preventive medical care. For example, urban-rural divides exacerbate these disparities,
with rural populations facing shortages of healthcare providers and longer travel times to facilities, leading to
delayed diagnoses and poorer prognoses. Racial and ethnic minorities frequently encounter barriers like
discrimination within healthcare systems, cultural insensitivity, and language obstacles, which contribute to
lower vaccination rates and higher maternal mortality. Education plays a pivotal role; those with higher
education levels are more likely to understand health information, adhere to treatment regimens, and seek
timely care, whereas less educated individuals may misunderstand symptoms or avoid seeking help due to
stigma. Economic factors compound these issues, as low-wage workers often lack health insurance or cannot
afford out-of-pocket expenses, resulting in untreated conditions that worsen over time. Governments and
organizations are attempting to address health inequality through policies like expanding public health
insurance, investing in community health centers, and promoting health education campaigns targeted at
vulnerable groups. However, challenges persist, including political resistance to funding increases and the slow
pace of systemic change. Technological advancements, such as telemedicine, offer promise in bridging
geographical gaps, but digital divides—where low-income or elderly populations lack internet access—can
inadvertently widen inequalities. Ultimately, reducing health inequality requires a multifaceted approach
involving policy reform, community engagement, and equitable resource distribution to ensure that all
individuals, regardless of background, can achieve optimal health outcomes and live longer, healthier lives.

121- This reading passage mainly discusses .................. .

a) the roles of technology in healthcare

b) impacts of urban living on healthcare

c) advantages of higher education levels in health
d) causes of and solutions to health disparities

122- Itis stated in the passage that health inequality is influenced by .................. .

a) disease stigma

b) socioeconomic condition

c) elderly access to telemedicine
d) political resistance

123- Governments reduce health inequality by .................. .

a) educating individuals with equitable resources
b) increasing out of pocket expenses

c) adhering to treatment regimens

d) expanding community health facilities

124- Which of the following is NOT mentioned as an obstacle to racial minorities?

a) Cultural insensitivity

b) Communication issues

c) Understanding health information
d) Inequality of health care services

125- Ttis inferred that technological advancements are hindered by .................. .
a) digital divides \ P
b) equitable resource A\ YY VY

C) internet access
d) policy reform
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126-

127-

128-

129-

130-

The medication

a)
b)
c)
d)

His appendix

a)
b)
c)
d)

Doctors often

a)
b)
c)
d)

Evidence-based research

generates
inhibits
scatters
radiates

ruptured
nurtured
alleviated
ameliorated

predispose
generalize
customize
expose

leading to emergency surgery.

treatment plans to each patient's unique health profile.

.................. modern medical practices which, in turn, strengthens

the efficacy of treatment plans.

a)
b)
c)
d)

Elderly patients are

depreciates
undermines
debilitates
underpins

attention.

a)
b)
c)
d)

content with
amazed with
adjacent to
prone to

.................. falls due to physical weakness, so they need extra care and
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