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ABSTRACT

Introduction: Gliomas are the most common primary brain tumors, with glioblasto—g

ma (GBM) representing the most aggressive subtype, characterized by a median surviv- i

al of 12—15 months and a high recurrence rate. Extensive genetic heterogeneity, invasive |

growth, and the presence of glioma stem cells (GSCs) are major contributors to therapeu-

tic resistance. The Notch signaling pathway, a key regulator of cell differentiation, prolif-

eration, and stemness, is dysregulated in glioma and exhibits context-dependent functions.

Through crosstalk with the PI3K/AKT, Wnt, and HIF-1o signaling networks, as well as i

modulation by non-coding RNAs, Notch contributes to tumor progression and treatment :

resistance. Conclusion: Although preclinical studies indicate that inhibition of Notch sig-

naling can reduce GSC proliferation, current clinical evidence remains largely at the i

proof-of-concept stage and is limited by toxicity, tumor heterogeneity, and blood-brain

barrier constraints. A deeper understanding of Notch-centered molecular interactions and

the development of combination and personalized therapeutic strategies may provide new i

opportunities to enhance treatment efficacy and improve patient prognosis in glioma. !
: Keywords:
i 1. Brain Neoplasms
i2. Signal Transduction

i 3. Tumor Microenvironment
i 4. Drug Resistance

*Corresponding Author: Ali Gorji

Email: gorjial@uni-muenster.de

|


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html

1F0 el dpgs ojlocs qedlo= 093

[ Downloaded from shefayekhatam.ir on 2026-10-13 ]

[ DOI: 10.66224/shefa.14.3.67 ]

Tz S e sl oLl Gl 91

Ol 0l Il s i liasl psle Ui 35
ul.o.” g ¢ ymd g0 oKl ‘uLa.cl 9 )_-.a k$>l)'> 55; E o ul.o...a:z.a )5}.4\‘

o wleMb|

VE-F oo ¥ ia Dol VP o Ve sl o

=50 Jslse o St 5 (GSCs) LogelS g0l o Jolos jo—ia> g (cozlps 0 00 S (S0 S Kenls
=l gloanld o o IS slou S edas a5 Notch Sl ol jno 0y, oo jlo—d ay Slsjo Cnglan ;o
60 Sas goad camdas Pl Lo Laosds o ccul by Jolw g0l slo Shg o> o ,uS5 o Jolw
PIBK/AKT Sl yply sloas s Ly isSeny §o,b 5l e ol e co Hlois 995 5l aioe) 4 aiulg
O leyd A Snglie g j50gi S8, ey )0 0aiS0S pé GLARNA L gi ool izven 5 HIF-la 5 Wnt
PSS oty e Noteh Sl ey jne jlge a5 aslosls plas b i Slalllas 4z 5116 pmaSazzast Lol
Sl 13 pegie Olsl ads e o Ldes lired 05290 Sl dleds o palS 1) LosdS g0y sla Jolow
Al oo 0ddi gl satd g S 5 Sl o lps el degs g Notch 0 e JoSg0 Mol 3l 5 Guns

5als glaesly

Sihe slopmdsni =)
oo ply Jlal Y
o909 ey, -V

29,0 Cawglae -F

=S Sle it g o gik

gorjial@uni-muenster.de :Sus g S| Cows

I


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html

[ Downloaded from shefayekhatam.ir on 2026-10-13 ]

[ DOI: 10.66224/shefa.14.3.67 ]

g QL......'L PG o)La..'."a ‘[VLN&)LQ)? 0y9°

e 4S5 2 lo0ls HLaS Y+ V0 Jlw I TCGA Smgsy lslllas .(VY)
Slame,o Yo 5l s g ol i ® jeng (SSenl sl ,o Notch
(VA s JESwoY u—" &5‘}—?‘ » Wu_lyu Ll o= GU.) LaGBM

3t e Noteh e (iign pkaS o opdle
MT(LencRNA) sosSaS e gL oRNA 4 a_oly ol odas

SNV ¥ W VR PR U L K CESp A T S W S K U B

o Noteh ;v Sy j8 =g JoB slacd, o ¥-V0 JLw 5l
e a5 wlools ylias sdb i Sladllas .ol sl Jol> Leog S
sla bl g o e o jials oo Ve—0+ 1, GSCs iS5 Notch
(y-secretase;GSI) " 515 S LalS slmooisS lgo Ly 11T 5L8 o Jb
L1, (PFS)” (o) lo iy (yg0s 5Ly Js-bo (RO4929097 o sils
el Jlanl s 5l gloauS Wl salgi Lol ailesls zl58l ols #
asibe ol il Jlo ol Ly (T 18) 0o, S5 adlyl ollans
(BBB)" (s5em b dms | chpnd 3585 5 Gl ez Ceaglite cepas
L3 5INotch jLgo a> ST ca e 0 (Y)) 0)ld 0525 JLren
Sgms & ol G50 amaz 5 Lol sy ooy I8 ay idate (IS Licas
SO P U PUN NP W IV
gl o Jol (Suslins gloe (o Gly—ear |, Notch e
o) S Ees S A S A a0 o i 5 0 S o @ ogi TME

Sl a1y LegdS o g Sloys Blaal as g ales co s

ool A Ay i S Notch S UK o
3315 i (3l Sgton i g 55 5 S el sk
wlély slass, Notch4 L Notchl slsoss,S .(A)
ol ot LSas ol i 90 5l Ll sl g axt s
Q) ACD)Y" Jsb s J3ls asals 5 (ECD)™ Jsb oz 1> aals

EGF- ,I,S5 Y7 L YA Joli Notch glooss 1.8 Jolowz > i
S S sl 00,5 (gogFang> oilw b jla S e Wl "(NRR)
LNR & jglzme 50 55 (HD) (y5—smlis posdgyip dials .05 o

QS oo ol ddgl 5 5l e 1) 00 8 (g lanl g ol I3

tle—wl ool Sl (g0 —Sdoe &b (s ui 3] ICD
=SB a4 Jl_asl gl,— (RBPJ Association Module RAM) -\
(&) lki—ny ;5 RBPJ) CSL (suysis,

s J—lss ,o a5 (Ankyrin Repeats Domain ANK) -Y
ke o &QOMJL&M
Bas sleys glwJld gl Transactivation Domain TAD -Y

31 e 4 SINICD JLiisl a5 (Nuclear Export Signal NES) -
Cn_gl.e‘) ©9 u)_.su;o J‘:‘Q—"“‘A |) O)ﬂn& ﬁl.?u‘

W SaliglS (o dg 3l o gla—>U PEST domain -0

o)l s MAML

3 Ogedly9iand Gyl Sl e n )l 45 (g g e
YY) sl paad oSy

! Glioblastoma

2 World Health Organization

3 Glioma stem cells

4 Temozolomide

5 Delta-like ligand

¢ Notch Intracellular Domain

" Dysregulation

8 Epithelial-mesenchymal transition
? Stemness

10 T-cell Acute Lymphoblastic Leukemia
1 Tsocitrate Dehydrogenase -mutant

oAl a8 siis JLligly, g sLsygest 5l oy, S LaleglS
Slas o A dga > g oad Cgsme jie dJol SLn 9095 g5
() oo S5 1) 655 0 (o pin e Lo gy
LogiadbgadS ooz 0,50 WY/ oo 5l s aiVlw « Sl Ll Lol
bl ;0 IV a2 )5 GBM a5 wg i oo o0ls Law a5 (GBM')
oAt | ey ol 1091Y sl o=Sile L GBM (Y-F) el ]
Ao Loee ol ol aS ol oo ,0 1 (YL 0ge 7,05 5 el o jon
S99 9 03 Sy (SoSeal 5 (cozled Lo Cale JJs
(F D) cl (GSCsT) LwslS sols sloJslw 5l i xaz 5
Coglin 0 ily (o0 o Sleaiz g gumassss sla S L LeGSCs
(V) diin jgegs 99 Lol Jele 5 oS ol (TMZ) seglg 05

PV a2 o b s gl a S Notch Sl e
Cly SIS e S w0 o Lwlils Drosophila melanogaster
ek 5 5 o i iS5 o b 45 el ol ol 4y
s g0l glaslos CBlgSS g ;iS5 eyl (ol jles
ol 005, 8 L Jolds s ol )il jo (M) o)ls (gudS
2wl JAG2 JAG1 DLL4 DLL3 DLLI%) 0S5 &= 9 (Notchl-4)
Gl iy dn yomie 0a S an 0SS Jlail Ly jne (g5l Jld
gdise Y3k ,Sw s ADAM (slae 5l bawgs Jlgo Sdsti
4 NICD () o)L oo oI5T 1, NICD” Notch Jol s J5-ls 4ol 4§
(RBPJ) CSL asile cosgis, sl ,siS1s Ly g ooy | itie & on
b Buoe slonyy Lo a oo o JoSid uSloS MAMLI-3 4
s 33 grds <3l 8 (V) 0 JLsd |, Cyclin D g MycHes/Hey
L jbwgion Lado 10500, 5 oo | JLS 5 (959 5=les Notch
Noteh ye ¥ olojpdass dagll o 1o Lal oo jls idi oas Jolas
S5s8aT ,L8 )15 5l ()l 50 1S o Lisl (sl ilSg0 2 i
Sl g "EMT) cociilye an JLL o 05 cogis asle) ol
i T-ALLY 50 055 (500 (S p0 aS Jl> o o Sl
OY) anlioe Uiyl gyl 3mles (oLl oy )b 5l oaiiS' Sy

Notchl o>l o Lo Lo Notch , e (g3lw Jled Log 5 o
ol 9 &l a5, GSCs ,o DLLI/DLL4 L awilKJ 4 Notch3
Iy dubws @Bl an O ymlge g TMZ a Cnglin (gomiosiogs
oo, VeV sga> ,o Notchl sl gz (V) 0uS oo Cmy o
o #5 Gt L g g e oaalie IDHY (g (515 (sLaleslS
5 SIS GBM 5 a5 Jl> ;0 o ol o (5 SYsb L2
L Joolss g 55590 5T egoln el Laa> s Noteh s o comnitil o
5 l5 e gl p—dais (gl PIBK/AKT/MTOR ,— e L Notch
5 «(\#) EMT Ll |, Wnt/B-catenin e L «(V0) o,ls Jolss
A5 o0 5,802 GSCs sl gl)m (S g L), o HIF-la Lo

12 Tumor Microenvironment

13 Amplification

14 Non-coding RNA

15 Gamma-secretase inhibitors
16 Progression-free survival

17 Blood-Brain Barrier

18 Extracellular Domain

19 Intracellular Domain

20 Lin12/Notch Repeats

I Negative Regulatory Region
22 Heterodimerization


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html

[ Downloaded from shefayekhatam.ir on 2026-10-13 ]

[ DOI: 10.66224/shefa.14.3.67 ]

1F0 el dpgs ojlocs qedlo= 093

oo
&4
Gl Jled >0 (Notch sl wowi,.5 ¢ Jagged L, Delta-like
ADAM (sLajliss p lass Sosis p Jls—o Loy 5 00y
(Notch NICD)  Jolw J&ls ol cdmeis 10 095 o0 36 Sy 9
5= asy JLasl L NICD 05,5 o Jbiie diad ds g 00 ol5]
eShaS MAML oo S Jladas 5 (CSL RBPIK)  cvysis,
o by Sas sloaps gl g ool JSi3 1) (g, JLsb
DS oo e 1) Seusl s paled G iSE ol c g (e
sl Sy bio 4y aly oo SdlS Ll (ol o Pl
9= yomie LagelS )3 (Sloeyd Coglie 5 508 S8 tn g3l
J—oe CSL ;5251 31 Jaowws j9doay a5 Notch olasl,é s
655 b L) WG am aily jogail G b 5l ol oo S o0
DSL a_als 086 glayusigy Lawgs Ly (Epsin g Deltex gla iy
NICD «jns (il 3 (YY) 59-5 JLsd MAGP1/2 4 DNER NB3 asile
AKT/MTOR NF-kB aloz 5| SoIlKws sl ps 51 glacgazoe L
A il iiS e (Hippo y—us) YAP/TAZ o (Wit o) B-catenin
ATY) &S oo pelass | TL-6 § VEGF (Cyelin D1 ocils Loy ol 5

, JAG1/2 ¢ DLL4 DLL3 DLLI Jol% JDSL solgsls slanilsd
ECD 5w an Jlail by s wisd oo sl jsloee sl Jolw o
furin-like convertases L 3] lawgi (S1 cleavage) aJol 5,
e 05 a b IS A 005 T o (0 g 0 S e Jep—d
(Y9) 05 so Jmad 2wl ICD g ECD (sla sy Joli a S NTM™

g 82 o, Lo Notech SodS g colais! s (g3l Jlad
oz as e 45 095 o 5LET ADAMI7 Ly ADAMIO sLags 53
Sl oy (YY) 05,5 0 S2 (gaslad o Jg5 g ECD i o
oSLsS g ADAM sl 531 lawgs Notch oo 5 Scdgiig
00,5 2 NICD (g5Luwolsl an ,oie Cslys )0 45 098 o plosil GSI
olylsbioas ,0) CSL 951 L g ooy Jiiie aiwd 4y NICDL(YA)

JSis 1y wSlaS MAMLI-3 slsoasS Jledpe g (RBPJ
(V) ojlw oo Jsd ) Noteh e Baca slayy sl 45 aes oo

D9 (89 (sl Oy A 4 S Ao 5l ey Sl

Jlsd Soe g Dud g a bl o LI RNA 51 41 5w 51 ey
0- Og—dljoSels Jold oS oo JS 1) JoSe 99—
J—= 45 ¢l Lunatic fringe § POFUT1/2 slae ! lawg
0953 (V7)) ams oo i 1) 00ipeS 9 0 e (55
Sl ols p—das Ly 35 LancRNA § LamiRNA «, !
(VP ol i & e oyl o Sl ]S 0 Notch o
Sl sk 52la e Ly NOIG s o555 o (oot i 52

slwoaisS o) Hes1/5/7 Jolis Notch e Jool Bun Loy
DTX1/2 (HERP oolyg s> gl_acl) Heyl/2/L «(bHLH oolsil>
Lobe g Jolw 5ol lge czgo 45 ai_w Myc 5 Deltex
G—yb 3 e i el (YA YY) Wi B o (gomazTiog>
O o9 gSog 9 CDK8/9 Liwgi NICD  yguewdh 9i b
e Smlys jo 4 S 0g b o plssl FBXW7/SELIO o g
oalgsl slawilld) jloxe o Jolow oy 000, S—0K] S er

/ _ g'&l-“’ &L"JFL.-D

D4 D1
Jagged2 . Jaggedl

Notch o5 yu5

7

Sosdgiig u»“uel

ADAM

y-Secretase

= -
gl P L

Hes, Hey, Myc, P21
— -

-

NOteh SedlS S JliSns s Sl slos =) pguas

2 Delta-Serrate-LAG
2 Notch Transmembrane


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html

[ Downloaded from shefayekhatam.ir on 2026-10-13 ]

[ DOI: 10.66224/shefa.14.3.67 ]

g QL......'L PG o)La..'."a ‘[VLN&)LQ)? 0y9°

é;s_)_c .4._-“_3.o

Side e sl Jld sl IS e b ay Ll oo ls Notch2
A(FY) S (592 Noteh loacnsyy Sjgdsiisl Lo

FF) S o 1) 5 oo LS 0 se J—Bilie diw a9 00 o5

5 ok L oy 2loe iS5 28 5 b I Noteh s
Syl LeagadS 555650 40 (6520 a5 (GSCs (goly o> Lo
se—l38l =30 GBM 5 Notchl/Notch3 o>l i (g3low Jlsd
9> Coglia g ;255 g ooi HEY  HES Myc slaryj oyl
PI3K/ (sloays2xe Ly Noteh sl o 05531 -(VF) 0 oo oo |
5 oot ol e Sen Lul, o 3 HIF-la § NF-kB AKT
A(F0) 0SS o ol Ly 5 01iS ) (o2l slim olin s
03,5 Lo 1, LaGSC solsty s Shas lamsly (53l Jleb o
(F9) 09-i o0 gmmine TMZ 5 o, 5500]) 4y Cnglin  Jool Joole g

Notch ;s i & a5 0 a3 0 LS 05 >50 aals 5 5 azxo o
95 0975 1y S C g ol Paie; 4 s LagelS o
Sz )l 8 e esi bomain; 5 sl (simled Lty
DS o mlem e Gl sl p5esd A8 5l Sl L
ol Gl glodises 5 i lejl sloajse (o Seal
oSy Oyg oy 0)ls o 4w o Notch (g5l Jled 4 S 3 a0 o
rHetaitl sloow;p pr g5—b0 ol S S355SIl
DSoe iz | LagdlS (JoSge slmog 55 ull

slags olm gl Ly Notch s sjloJled
sl ol iS5 G585 90 P21/Wafl s Myce Cyclin D1/D3
Iy NF-kB cJlxd 0 lgs oo Notchl . GBM ;o .(V4) 39— co Log S
Ay e Sy g a3l T sl g Fasile g L
;9 Noteh (YY) oS o g |y jo—0gT g ools i olibl 1) 5 oo

HES- (Notch  —oxen (FA) o)l i Lajlg,Sle ;0 TL-10 pulass
(F) S e S s | eSS A S S o w1, e-MYC g |

355 oo 3l o2l 5 Silmgingd (o S5 5 300
Akt-mTOR gL e o lgs o Notch (gL Jld (FO O-)
Iy LosdS sloJol s 0S5 g oS podatd S e job a s )
oials 1) Akt o Jld o les o Noteh [l go (D)) a0 i 58l
AOY) 09— je—gl Giolidl g, 3G i alS Ay, e g aao
Notch-AKT 5 e (g3l Jled 3,k 5l 557 o ool o edle

3 Context-dependent
2 Leptin

5 @hoss— olee S 55l LAl 5 Gse Sl
asbe Siedeily Ll s 0 (VY) oS o b 1) e 5558

ogdS ol olojgesi 0. (V) oo o8 )i ()5S 5o
L(OY) cwl a5 0 GSCs Laia> L, Notch3 4 Notchl Lo iol3dl

L2 s L Noteh s 45 alosls Lid (V- V) 5 olsllas
GLUTI g LDHA Lo iolidlales sleojls Joles 3 S dslio
St 3] i oIS S5l 5SS gl (o
Gl o L i S 3 yb 5l TGF-B gl jo (YO) MYC
&ye—o0ds g RAS o Wit Notch a4 lo> 5l oI5 LS
Sl EMT o] 8 o0 oS ZEBT [ las oLo,eSay g
sla,s5t g5l wJld Ly |, EMT o518 Noteh <y izxen (YF)
Slonalii o daglS 3 (FV) oS o Ll SNAIL 5 SLUG
Notch2 5 2S5 a4 Loz 5l ailoas (5155 (goa e S35
PR RN L g Y- JOV Ry - S S ) PR WP S WA B R G

LOF) ik e 0o Yo dga > o IDH-mutant glyls )L on

3= Notch sl 2ca5,.5 ECD :ECD ;5 EGF-like gl—»,,s&
Loyl ool Jlas! jo godS s a5 aui s EGF-like sls )| ,SS
&= O F-)) L) EGF-like 11-13 sla )| S5 ¢ ols j5bb 4y 0 S o
a2 o slis oldllas & L(VA) siis (59,0 SIS Jlasl
(Y1) ol Delta-like-1 o S JL_asl —ol J—> EGF12 a5

Noteh o lizee slawlld wuilld Jeail colais!
o> EGF-like sl sauls a, Jagged 4 Delta-like ol
sloals 4y Jaggedl Jlow le—ecd We b o J—ais
A(F4) 055 o0 J—aio Delta-like 4 4 co s gl ate Notchl

O3l jo5lS Dy todly S 0 (gDl j55 S
3 (0 53— 559l 5 O (9Dl 395 9 9ile) ous S—J O-
I, a8 Noteh &Melss ¢ Jobws L5 aisls EGF-like sl ,l,S5
AN el 555 18 il 04531 L Fringe (glaps 351 . aisS oo pudas
Uiml38l 1) Delta slaaillJ a Notch Jasl algs oo O- 55548 4y

L(FV) oS Lo |, Serrate/Tagged sl o) 4 JL_ail 4 ools

sle IS5 Jols NRR 4> :(NRR) (Ao 00—aS pulisd 4l
cloe o LS pB g5 (53l Jlsd 5| HD 4 Lin12/Notch
og—boa NRR ;o Sg sl )eaiS Ol osi 4y, oo T-ALL L
A(FY) S oo pal B 1) Lol pellio o wgs (o, Sl 4 S

a4 &y Noteh (g5l Jlad 15 g—tmgoil g (S—ilSo (59—
O 093 55— Joles 3 )b 5l 5 009 bie Jolw wlod
Job o eas o e Sl slag,s g col 1558 a1 5-wiIKJ
L(FY) el gl J po sls o8 a S a3k (g5 ,—5 Notch
aley 98 slwjliiy,y awgy Notch gl poni,S @ S1 o0


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html

1F0 el dpgs ojlocs qedlo= 093

[ Downloaded from shefayekhatam.ir on 2026-10-13 ]

[ DOI: 10.66224/shefa.14.3.67 ]

&%
P LI PRI S aslgi oo RO4929097 o 5le GSIs 3l ool
TMZ § oly—a0l, Ly S5 ;0 1, GBM ) an Ly g ools
W oo shals |y i3S zen Noteh jlge ool oas i3l
1) S=595lS Sl 5 9S00 | Somaw WS yhwl 0
sl s oS5 4 s o i alS LaselS S5l slses,
5l ow— = Nestin 3 SOX2 (D133 o ilbo LogdS (g0l
L(FY) ool oo yialS Notch sloosS lhe 5 oS 5 slooylo,o

GSI/Notch e SLaS 55l Jls3 Ly EFEMPI a—ods 5 b 4,
A5 oo 79,5 1, GSCs 2S5 5 ools Lul38l 1) TMZ ay e wglin
Gl Jld 4 ;e PLK2 ol cws 3l (Jslie jo (QY)
S0 GBM (sla ol (o2l )3, (ilil g Noteh ;e
A(0F) 0S5 o S5 GSCs ;25 9 TMZ ay & wglao ay a S

USP11 ©gS ,w g Hesl/Heyl , s L)l Ls Notehl (g5l Jlad
sialyb ol 45 055 oo LaglS sla sl &les iyl 33l g
5 MMP-2) jLs.5 3l oo e sloaes 5T 53 Jlsb 5,
S5 IS el 5 5 Il S sle s 55 (MMP-9
e mizmen (VFFY) 0iS (oo Jupnii 1) (B et slo )izl
Iy Logiow )5 Yol wsila slo Jolow & p>lgs 0slss o Notchl/Hesl
LLs )Ll opl L ) a8 68 s |, LMMP (s g acas ioals
& (3-8 pnilSe g USP11 wgS s Ly Notehl (g 5la Jlad pudinne
sl 00 At e pog dny (Jolg )l S Sl w55 50
AKT/ js CXCL12/CXCR4 52s Ly Notch Joalad oyl o 49331
00iS oS i emasig, LAl 5o,k Il EMT g 00,5 JLsd |, mTOR
Sl Jlad Ll zolidl o 36 g (BMT g alawly S) Snail
YV #F) aiS o J—ese Epsin3 5 )b 5| B-catenin 4 SLUG (slo, 551

Gyb 5l e ey 2155, aly o CXCLI2/ICXCRY ) e
Gy 3l eSS S, GSCs o PIBK/AKT e (g3l Jlsd
==l g 39— TNC™ (5 y9—wlguiST il 5 Lo Notch2 o, S0
CEOEF) A o a1y ke dud o 00le 4 LogulS sl Jol o

oolax_wl Ly Notch , w40 corthotopic xenograft sl o Joo ;o
Gd—o, P L ¥ ialS 250 DAPT iy GSI ouiiS ) lo
Lo dS proneural 09,5 15 0 (Jlo ol b (FY) 0 Jolw palys
bpouisS o 4 Ely aslgi oo Noteh ;e YL (55l Jlud
g on 09,5 25 (mal po Noteh Jlge S (pin )5BS -y
LAY oS Ll 5ol g eols il |, GICs (g5lwgiogs g ,iSS

Co 95 g0 Fbxw7/Notch ;55w 5 )b 1G9 oo 53T eyl s 4953
LG9 04— o0 TME )0 (gmosl 98 s (i385 Jolow & lyo

27 Knockdown

2 EGF-containing fibulin extracellular matrix protein 1
¥ Polo-like kinase 2

3% Tenascin-C

03555l wilg oo i LOY) 0 S o S o |, GSCs w s
ol 1y T ol sleoai J38 51 5w Jlaé 5 Notchl
lpoaisS lhe o wgi GBM sl ol o o] &l Sl a0
u_a)b S eammolis 4 S WU oS> (Notch GSI)
A(0F) el GBM ;s Notch oo JLoKw g (i (5 (60 Sloe

xenograft slaJow ;o 45 alesls ol gy ol alas
oo, Yo L3 0 ialS eel Notchl o5 ™l ogals
Styge 9 o J ol Ly (F0) 35 5ico Jol 35 &,
ey ials Ly Noteh jo S5y &l o5 IDH g sl)ls
oo slii godge il (V) Cul ol wn jeeg 0
ol Log S 2 Lize sLog,S 5,0 Notch i &5 Soory
oL (55l Jled Lo EFEMPI™ o555 ol s (y95—2
s oo aldl ) TMZ ol s cwglas  «GSI/Notch
Gl 4 ;e PLK2™ b ws 5l S Il o
(00 BF) 25,5 o GSCs oS5 o—b ,lp g0 5 Notch
A Caglin o golaie sls i PLK2 o EFEMPI o555,
S oo LI Noteh ;s Ly Joles 35,b 51 GSCs 255 5 TMZ
5o aS el Jobwz )b SO 5l g, S EFEMPI
GSI/Notch e g3lowJd Ly 5 o0—d Lo s GBM
l, Jobw ozl 5 S5 TMZ 4y Caglio NF-kB 5 Akt
alg3 e RO4929097 Ly GSI Jlges (OVe OA) om0 Lildl
DS il s L5 ) TMZ ey sl cl

oalS ol a4y pslas GBM ;0 a5 PLK2 Jolas o
WS o J—oe Notch , uwe o0 iS)loe lo—eas b oo
o389 Notch (g5lwJed g0 PLK2 23, cwo

Slpdisges o o b aya S cl LS sauSaS 5 S PLK2
Sg—bor 295 s oleyd 4y poliis GBM ;5 055 4 (GBM
Coglie 5 b s g STt saimoslas PLK2 Lo i alS
iS5 PLK2 s 2sl53l ool GBM Lo ;0 TMZ a4
nlS 1, GBM slo Syl (25 o555 ozl oy rlie s ol
I, TMZ 4y LS| e aglia PLK2 0> 5l (i o)l v oo
o PLK2 y0ls Cwo 5l o a0 o i alS GBM gla Jol o jo
Notchl oy ;55 s HEST cusgis) soto polas 3,b 5l 1, Notch
ool s 3l e wgi Noteh e (g5l Jled ol oS o JLsd
(OF) ads oo i3l |, GBM o >les Su3glen ,Lus, PLK2

ol o Jow 5 (5730 (sl 5085 0 Notch S UK s
s Ras 3l ool JLS sl Job—w J oo 4 Notch (g5l Jled
L 055 4 Noteh ,lge (F2) 0uS oo SaS LogedS sl g 0

|


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html

[ Downloaded from shefayekhatam.ir on 2026-10-13 ]

[ DOI: 10.66224/shefa.14.3.67 ]

g QL......'L PG o)La..'."a ‘[VLN&)LQ)? 0y9°

é;s_)_c .4._-“_3.o

(HIF-10) V= oS g2 00 Sl )5 =SB ()5S 16S) SS 5
Lid>ay ;e aS S o JLsd | Notch g os, S |l NICD L
SIS g Ll 5 0 MDB ol sla ol (558 5 LG
ol Lo HIF-To a5 o Slesls lis ol allas (As AY) 595 o
o 3 lasdS s GBM o Notch ;e sLa s (5 ,=STa>
(Notch1/DIl1/Hes1/Hes6/Heyl/Hey2 JoL&) Notch 5 >0 S g 0,00
A+ AY) 35 o JLsd (oS gt Coos USTMG (sl yiuslpgdS o
9 5905 el & e 9 90S oo Ssii | GSCs a3 GSIs Ly (yle o
lo,sSB gl Jials LGSCs jo SljT il (FA) 955 oo sy yius!]
LAY AD) ol ol )—o Hes5 g Hesl ails Notch e Cwd oyl

Ailgs g0 GSI L le o S aslosls lis olsdlas ( pls ol 4
Ll atslocmsg il 5 ailopygygi loslos 4y 1, GSCs s
GSCs 53—k &el Notch/GSI soisS loe S (Jlio olg—icds oS
I, Hesl g Notchl ;oo losied 9 oo Lacyg,e g ooy iwl as
ol izmen (AD) 93 o ialS MRNA 5 (g s 50
LAY il ol s MAP2 g5 ,Slis isl38l Lo Hesl Lo

56 GSCs 3 (NSCs) (oae ol sla sl 5l - GSIs
Gk 5l e Gl g S e sl 1) Sy rmled (355
e 4 S s o plois sl (AY) 0,5 oo & y5—o Hes5 ¢ Hesl
Oim 33 GST L oa s JLas NSCs a5 o200 ylid asalllas S
AV a1y 2 b ae sl Jslw glesla s 5 o les

§ iS5 ilS 4, oxie GSI Lawgi Notch ;e Lgo <GSCs o
DS oo L) (g sl 5 (593 5maled 5 055 o0 S5lmgiog>
g Hes-3 Hes-1 ;Lo iols cel GSI Ly GSCs yls,d ¢ ypizmon
GSI a S 0 S o 0l 3 550 Olallas (AA) 59— oo Hes-5
g ey il e |y Lagl 5oles g 03,5 JLge |, GSCs 255
.(AD) cewl ol o Hesl g Notchl ials U aS oS o Lall Lo yg )68

olid g 00,5 anlio ) NSCs § GSCs puiins jo-b ay asfllae S
Elolay 5les i l581 GST Ly o )Las GSCs a5 ol osls
Lo NSCs asliie a5 was o Lis ) &b oae slo Jol
ol yo L5 cal b onnaslis a 53l ol oWl GST L, ea
CAV) el ol Jslw g5 93 ol (e Noteh Jlge 4y (5 Les
Notch o e Jlsed 10,5 dg0ue Ly RO4929097 oile GSIs
GSCs 5 Jobw 5ales Ll oLty sl Sy GdlS e
I, GSCs , iS5 5 (gamaowing> LooasS o ool (A) g oo
BN aS o Ll ) gl g Sgy5 bl g eals i alS

ol Jolw slo ,Slis ials 4y ;2 GSI L e yo o(piomon

31 Perivascular Niche
32 Self-Renewal

33 Neurospheres

3 Quiescence

33 Medulloblastoma

Iy Fbxw7 (35 (swmsig, «Notch 0uiS oS, S&) Fbxw7 asy Jlail
‘_;l_‘béfs ..\_ll}:sn PR LY WS oo ,lge H3K9ME2 3 b
a2o sl GSCs jo Noteh s (g5 Jled 5= b 5l 1, gols
LOF) 08 S pal eaiS s W TME S sl ay g
O3l 4l o |y Noteh s aiv> y idi i in vivo Slsllas

PVN ;5 LogdS slo sl .(FR) aslos,S )5 5 " (PVN) s, <

el 5 9—0 o ;o Coglin s PVN o> (5l,— Notchl L
2l eslan sla Sy als o PVN o Notch (g5 Jed (Y+)
DLL4/Notch O LS (V)) s 158 LegllS (sl Sl
So=b g ud 39 ST A ;e 505 e ) (23S, 0l e
sols anlal ]y Sa s Gy ojlasl ables o 7 ] (g5l Jlad 5 (YY)
T2l i 59 ol (V1) iy 35t Lo 055 8 1y SB,ms 0,-Shos 5
2L Bl aily 5 Logy coanl oa el a8l
b sl (Sl (S (VF) s s o155, 5 Notech
o ot Yl joegi (235 ale ;350 Sl slagl il
5 2Ll et a5 Gy e S pall e s Ban a5 ol
(V0) el (oS g L alio 5 515 Jm925 (1 B9 0 ) Shee

5 Fob—w S—uolsy ba> o g IS & Notch , o
oiml38l Lo Notch  g3lwJld (F7) o)ls GSCs (guussogs>
OCT4 4 SOX2 e plais o Hes/Hey slo s Lo

5 Ng—d oo olew o>l ke Notch4 4 Notchl GSCs o
I, CD133 4 Nestin SOX2 asile Jol o S solsy sla,Siloss
YL ol g s STt Lo 4 S e e il
5 Notehl olopyin (Jloe gl wsils S Log S
LOFFO) S o L nude sloa jhge ;o 5098 JoS—25 GSCs

sla—ss RO4929097 L DAPT ol GSIs 4§ lel_> 5
ol 1, SOX2 4§ CD133 L g ool ials |, Tla,a wg,e
ogdle (YY) el gaazings i alS caumo )l is a S ‘a)j]sa

5 0uS oo e |, JLIS L cmae sl Jslow 4 GSCs 3ules Notch
(V) 5,ls oo 455 proliferative stem-like L ™ oyeS s el o1, Loy

5 CDI33+ glajl o jiw oS 4 ,—oxie Notchl (g3l Jled
&l GSIs 3l ooliiwl Ly Notch jLge 45" Jls> o w39 oo Nestin+

(A+) 35, 5 s MDB™ Legi_uduglsan sloJol—w ;o Jg,0— 3les
Uil 33l a5 e GSCs o Noteh S JUSs [Lae csliin jobo a4y

Ly, 50 (AV) 058 0 &b mae lo Jolw gle sl a5 Les


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html

1F0 el dpgs ojlocs qedlo= 093

[ Downloaded from shefayekhatam.ir on 2026-10-13 ]

[ DOI: 10.66224/shefa.14.3.67 ]

& T

o=l A5 S o cmg8i 1) Noxa g Puma oiile p53 Bua slay;
0 A i) ;3 S, e g4 i) S o La —Notch  Sl8gs ol

as el o Al atadin glagle,s (b o) ol e eal

ol oo Ba> L adl g el PTEN oS Laleg kS 50 059
4o Bel-2 oolgils gu S slacl olge 4y Bax g Bel-2 gla iy,
5ol sage o | Ssunlie s Sisnslas Gle il sy
obialeigag 55 PS3 il lacals 3k 5IpS3 s gl L
Ao ol oo ol oml jo PSSl dagdS 1o (Vo)) 05-d oo pplais
Ggoe Gl o ad3lae L Noteh g 058 1 oein polio sbd sl sli
S5l e ST 4l g Baia SO lsea |y 05 5 Sl Jily
e od S et S lgsedy DLL3l 51 ol folae o
sl sils S 5 0S8 oo J—es Notch S JLS 0
O+ Y) aoled oo camna | Jagged Ly DLLI oile Notch slawsilSJ

Gl el sl a ol Sel8 e 0w K)o, 45 DLL3
9 A g0 &S i oS S ,w sla uSleS jo el (SIS
4Bl i laleglS ) anleion e |y Sl o Sidgiiy
Oz Lal e L ‘_,’_Q_fiw L LalosdS 51 o955 45 IDH
s9b a9 s RNA sl 0 DLL3 Lo v ozl
o L as olos imlidl ol (V1) cul VL oy S8
S Gle—eas [, DLL3 aSby cewl la 5 o Notch e Jleé i als’
sasTd 3 DLL3 0iS o (e 058l Slays 5 cadeid , 5 )b
ROS™ aaos Ll L g 0,18 i jotal aleax 3l oo ito Jolow
Lly L s (5w Jled 5 3y STy O5—ST sLnaisS)
el S Jas o atings o wnilfe S leeay wilgy o ]
sl (6 sesi lamyi wl a s i wly 3 DLL3 i ul58la S
Sz wlei e T sl jeesi S8, iy Sl g 0 ed o0 s
PML" (55 L {ATO)™ o Slg 5 Syl by SLagls
il oco,0 #e L) 590e oyl g 00,5 ,Lge |, Notch ,us
Sl o g 5lanl g 00,5 Jalas NICD Ly PML () + 0) oo o0
Bel-2 Ly Ginls g Noteh (j0,5" Jladyeé 35k 511, 55T g 00,5
Sl yawg e 10 (Vo F) aiS oo Ll — olpadl (godS ,5S18-NF-kB
Wi L2GSC (glwarss glym umaw sl Jue 45 GBM
oS I o wes ez |y seiuml 5 00,5 oSyl 2S5 ATO
s 1 (GLIT 0—isle) Hedgehog g (HEST a—ils) Notch Goa sla s
VYY) o e e S LegdS 00,0 )5 6l s S ol eay
SN b oSy
yebay |, TMZ ay cowl > CSCs i > Ly Magnolia officinalis

=355 NF-kB g Stat3 ;g Ly Honokiol o2 oo (is|38l 295 LB

shonokiol a—sile

3 Juxtracrine

37 Phosphatase and Tensin Homolog
3% Reactive Oxygen Species

% Arsenic Trioxide

4 Promyelocytic Leukemia Protein
41 Side Population Cells

Notch ,Lge «in vitro Slalas ;o .(F)) 95-3 50 SOX2 5 CDI330ls
A(VF) ams oo 2alS | atensiislS g jhng)g 0, GSI g
Sl sl e ls—icay Hedgehog ¢ Wit Notch gl e
Sl Shy bbb 0 a5 We b o axlii GSCs o Sl
Sl (FV) als B S5 g suamost ol
St ((A0) o)l i & CSCs Juoss o Lo e o3l (b 8
SealS Ay e algs 0 Hedgehog g Notch slos pous oyl jon
SOX2 wsile sola Jsbw (slo L5 ioals 5 Sigisls bl
o—b ay Laasl o) (1)) 595 GBM (sla o g5 ,5 CDI133 4
Lty il 55l Jb Ly Joles o5 4t gn L tns
CAY) 0SS e | ol (Simg i 4 SOX2 g wlgs oo

slo sl i Noteh Sl g Ly LagelS sla Jol
) 009y (gl Lz g 038 ialS | 5 ngind (el
Jligail slaslms (ongi lazmonn; jo (AY) 0 S oo Lai>
l— (niche) & l> S Notch L asslld o, 5 vald Ly
AS oo Cmles Lol gasazbiogs 5l a s a S e sl GSCs
7 wled a a g SJlSis bwes GSCs o Noteh (5L Jlad
TME s G, bl JUbisal slosl 5 j9a cslo s o
elsl 51 5, ;0 (JAGT Jaggedl) oS8 (AF) 055 co Sslon
bgi 0085 20 Noteh (65l Jlad g 955 o0 (ot b
sl cmor ba> 5 )b 5l 5 egi 0y Lo—:-w JAG1
A(A0) o)l (i ol e 5 (Jhow Ly mag i il 50l

390> il g0 Notch ,Lgo sphere-forming assay olallas jo
=0 GSCs o Notch o [l 0 Lao,S o3lal jo oo s ¥-
S0 I aZTO 9 yhwg)gh ST )3 (42 Sl SialS
Ui Notch3 «GSCs Jloariilyo 05,5 5 ;0 a5 Jl> 0 50l .(V+)
4 Ceglin 45 GSCs o uslgs o Notch3 .(A9) S oo Ll (5,5 le
CAY) asl asly s s eo i 1) Sl ogi g (Sle o geuds

La> g Notch e Jled e (553 bl )l sg2>50 (sloosls (fooxe yo
Ol ) LeGSC o glays coeslio 5 2li5i055 wsolis sl Ths
sladoe (e waled (ol saee 2t (o (ol L ams o
5 03 yinS (omiwliel g il Jlg—> slacél Se; L in vitro
e Tl ol sasile 3L ssa e sl ol slaaigas
ol Gl dez 5 a8 il azr g 1l bl (i sl
el 0 lagy (Sladigad 1 (e 5 ,Soay] Slalllas atejli S50

9 pS3 Lo Jelws 3, 5l je—nel —das o Notch , us
4o 9 Bax gl Lo p53 .AA) oyls i& PTEN™

75 PTEN oS o olas |y Jobw sl & 9 5, o Jolss Bel-2
o o il ) e el a4y cwl e PIBK/AKE Lo L
als slaie ol )51 oslgs co (Jelow a4 aiwy Noteh (gL Jlad
Bax zalS 9 Bel-2 Lo Giol58 «SeeaSn! el slo Jow jo 0l
sl po (i 10 (A1) 530 (F9y5-3 sl s zse
Puma ;L p53 cdled cygis 3o ,b 5l usiles oo Notch PTEN o8l
(Vo) oS Jlab |y ol ouSsie jeuml geols isl8l 1, Noxa 4
Ol 500, 5 Jae ;551528168 S lgiedas NICD g\l oyl yo

]


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html

[ Downloaded from shefayekhatam.ir on 2026-10-13 ]

[ DOI: 10.66224/shefa.14.3.67 ]

g QL......'L PG o)La..'."a ‘[VLN&)LQ)? 0y9°

é;s_)_c ;4,_—“—3—&

N-cadherin ¢ Vimentin 138l L a5 gloosay wods yoxin Lag kS
@298 cwglin g 5, dezlys 9 Sl ol ) —an Occludin i alS 4
o— sle S (Tenascin-C TNC) ojlow (V) 05 o ayaid |,
=k INoteh2 bavsgs deglS )0 potar L a3 e sl )5
35 TREMI (g5l Jlad Ly ¢ oS 5 (FY) 59— oo JLsb RBPJK
WIGSCs jo ) comiiilye —ad cl> oy5 055 Ly Lo o slajléy S
PR a1y ol slmpons Joles 5 05 o0
€amop3 ) 5l 568) ST il ol Ly oo 9, So o0
03w oo JLsd 1, Notch 3 VEGF o153l oo 5 00,5 JLsé |, HIF-1a
99 Loy LosdS jo Notch (o, Fdan Slo,s slasal,
g o 5l 6ol L (RO4929097 siile GSIs o s 55 po3
ol s b oldlas (VYY) oS o Ly |, NICD (GSI
L Sl pslS y3 ©dl 5585 092 5 img)o8 (55wl GSIs as oo
oS o Lall|) DNA alkylation 45 TMZ L 055 4 038 oo jlgeo
ool GSIs Ll cans g0 (ialS | ;o wg)e8 LS23 TMZ (PY)
59 550 sles Sus, GSIs 1 egdle om0 )|, 8 Bua 1) casbe L
i, S—ailld Joles jo , Falsloe Jwlse Joli Notch 5,5 un
sy Bae a5 s Ly NICD (sl s JLisl g
Ty oz 0aiiS jlge S FLI-06 (VYY) siiwa 5o 55 Notch
YY) a8 o 1) 550 0T (650 poieas,lS 45 5 03,5 3ga_ua |, Notch
PB3K/ (MAPK (gL Jld) Ras Lo Jslss ;| Notch o onl
(l—wgivg>) Wnt (59, ajs) mTOR (L) Akt
Oo—zed Notch 095 0 35 (G—=l)
OV S e plas 3 5e5l gl 1) VEGF 4 HIF-1
LogelS a5l (il « (BBTB) (5550 ,505i— J5> o s BBB
Slopgiond ol (S tornsn slo Jologil 0 i8S o dg0 e |,
DR 5 (Cul s i LeglS )3 aS) GRPT8 ous .S
d—l (2955 slospsisist (1V0) a—ms oo il ) LIS
HOTF) 9iiS o y5es BBB Sl e ST s Ly iy S50
5 EMT (GSCs ,Lgo L L5515 )5 Notch 5, S 3ua (fgomms ;o
Lol s v Lol a L GSIs o jls Slojs jlasle—iz o aglio
o=l EVNYE) 0 S o a e aslge ay Lo Jul>gil g LancRNA
e o ialS |y v aley s ases o Las |, TMZ o) )5 Las SGs,
e ol B (63,0 Olgea Noteh e (6T S0
Cnglie o dol 185 GSCs .ol 7y tas Log S jo csglin ,
Jr—=5 1) Lol goly o3> Notch g waS,ls TMZ g g5,y 4
LagalS” sledsls )5 (cometilin cmsigsd s (FY2 1)) 05 o
oel58 ) o= lgs ol ol ,—on ALDHI 4 CD44 1581 L a5
slaJas o Notch Lo .l T 005 lais Notch 5 0 a0
OTY) e o 38l 1) Ly g 00, 5 Lo |y EMT ((od5—s
NICD (535Lwol3T Loy GSI (sloaisS ) loe ¢ i Jb iy Sl alllae o
LposisS oo ol S 5 dig—2 o0 NOteh ;s jLto g
059y tawl ools m 1581, Lsys i S 3l LaegdS s TMZ Ly
Srg—aPdd Olg5 ahgy95 (2153lm 5l 5= gl L GSIs 4 sl
p—to L2, Ly Notch Jsle .(FY) oS oo cygids |, TMZ
Wnt mTOR PI3K/Akt Ras js ol slaie o sle , o

Hedgehog

alg e o] S Ban 4 S o e e sl ;5 Hedgehog s
ol ol a0l ceeglie Ly aLlie sl sz 69,0,

4 0dds Ratio

4 Recurrent GBM

4 Mesenchymal shift

4 Matrix metalloproteinase-9
4 Blood-Tumor Barrier

MGMT 4 ABC transporters YL ;Lo L ez 55 -SP cells”
L sl ol oo o tals |y Lol cu i gon, S oS ) -
$wly j9—0el L&l L Honokiol Lol «a s 5pslic TMZ a4y
Oilw oo we—Sxe |y Cwglie | Notch3 i alS’ g ROS a
ol sl Jol—w ,o I, Notch S JUXws e Honokiol
oS glacal b 4 S was oo ), 8 Bue 55 004, b,
9 Y el g L oS 55 ol iamo oo ol | LoglS L
VAN ) s gles S o JL J ity BBB e oLlgs

e 1y odigsl (sla sl sl Lgd 4 ol
sbodob—w sl a4 0l oo g Ao yd A Sh S oo
S ol w5 S Gy glage il )l o Gl
2 g dmleio e (958 Ssglie Jale S plgeas Bel-2
sl sla a4y o Slg o Bax g Bel-2 Jolss o P3|
J—iliy g—2e (ol o adSlae Lo Noteh g 093, oeis pslde
VNV ) o5l o ST ailEgn Baa S lsseas |y 055 Sloyo
Coglio ay 0 ilg 0 FBXWT S, (3 ,b 5l Notch (g5 Jlsd
oSSy gl s> S FBXWT7 S SCeS o)ls
lwles Jgi s (E3 SCF Skpl-Cull-F-box) j5J ;usS sigs
5 c-Myc (Notch ol 556501 (Lo 1Bs 5 (c09—59 5 o 55 g
3 Gty S FBXW7 ol Jlsd, e U Lo yig> .ol Cyclin E
bl g Noteh Cots dy yoxie w8 oo odaline LalogdS oo o V-
Saa lap; ol pol (ol a8 03,5 (o0 a5 0D g ;> NICD
Lo jges5 10 0 S o e ly 55 al g ool al38l |, HEST o sl
olian Lol gl it g STy Ly il 5 (5055 LIS
Oly—eas FBXWT o Lo (o als it s ol on 3 Sl 2l
=l oyl aS (il sa s sasl i —Notch e oo S pdass S
ONNY) el b5 e loyogiy dn Conglio 5 palos iml33l L
o581 s ailesls il JeSUge 5 Sjelgrein] Sladllae zols
Caglin 59, 5l Y/O sga> OR™ il cous Ly Noteh Lo
sl GBM 5 055 a4 bl gl o ol (ONVY) culol,wn o5l
i L)l 7 atilio g5y gt i Ly Moa tiS0ge
Ggi8 i g 29,00 Cewglio Lo Noteh g il38h (VY F) o)ls
& )b ;o Notch X JlSes ol o556 GBM 5 coriilse
GBM ;5 .(\V0) o)l (55—t yii GBM a_Loz 5l ol
a5 ol a5 s mesenchymal shift L, Notch i[53l coaiSage
Sty pllin o S ile b 1 ol 8 L s o
Slge OV ol o, sa E-cadherin i alS 5 MMP9™ 14
Comlws g oo a5 ) o 2>ls g &y >lee o sles o (Notch)
OV o a8l S S en pl o sle b, was slag,ls 4y
ez 3l GSCs Ly Suoys bLINoteh ;s LogdS (o
G 5 Flitaiz wiluging pUlS L aS (5 05 slaslw |
Jslae sloaploys sl )0 caglio 5 byt GLET 5 4o
i Nestin Ly CD133+ el a5 iGSCs .(V VA)wis s oo 4Ly
oolaiwl 3 led el 5 (goly sy Laa> (gl Notch+
TMZ ol 50 polin sli any yoxie ooliwlogu 45 S o
oo 0 EMT ay o lgs oo Notch ;o M =1.(V19) 055 oo


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html

1F0 el dpgs ojlocs qedlo= 093

[ Downloaded from shefayekhatam.ir on 2026-10-13 ]

[ DOI: 10.66224/shefa.14.3.67 ]

&~
alo o Jlge L (GSIs ()YR) oS oo alass |, EMT 5 GSCs
& 5Lwol3T GSI Lo sgs Noteh oo ,,8 Sttty S i ol
Notch Boa lsy; ol plodl (ol a5 o Ly |, NICD
Gilgide> 5, iS5 Ly Jst e a5 J, HEY1 5 HEST ois
Eg—ame > WIS oo g Wil ws by glo sl
Sl Lo i LaoauSoge gl i soasl (60 ,—l, GSIs
diye—ogi Gldys ;o Pl g EMT 5, S wsSxe GSCs
Y aisu e Ll ) ol ul slagleys oo o5l oS

5 e—m sleoasS i lg—cas (MIRNAs) LoRNA, S
JeSz5 1) LsgdS jo Noteh s ondass 51 cogo as¥ « cysis,
0diS oS 1w S ple—teay miR-34a (L 1l 0 0 as o
LogelS ol sladobw o500 5 s—se Lt jgas ;o Ho—os5
Gr—Sdas Ly miRNA 1 .(\Y)) o055 o axsl s (GSCs)
)_...S.\ )l_Q(a =90 aLAj.AK 6LDLJ51_..: )o Notch2 BNOtChl p...a.._...a
3l 4 Cod GBM slsdises o miR-34a Lo i ol (V5
sleabgis, g laal lan g cwl o u.:)b_f Lsa_....]a &0
Syl Ol ga> L5 Y-‘UTR 4> a_lé Notchl/Notch2
(OVFYY) el Noteh jgxe jlgs yo Q] (i il onipo s
35 7 Bel-2 3 CDK4 (5, .S aa Ly miR-34a-5p (0! 1 odle

Notch ;s (6, FTBun g9 ome 0 a0d il 1) 05 250
LOTYYATYA) aos co ialS 1) LagdS o Sl o cnglin alss oo
LogedS )5 0I5 jongs B, iy )8 setee i Notch3 g Notchl asils
S wwe glaely slacsg, Notch3 g Notchl slsows .5
,lzo Jagged Ly Delta-like aile 052 lawslld 4y Jlasl 5l ey
sla,eSB L g oo s Jdie Jslwatwa ay NICD oS o ol5T
Sas slayyy gloaS was o LS5 o SLoS MAML 4 CSL
Lo =8 0 Loy ol oS oo palais |, -MYC g HES-1 oo
ye—bas Notchl , s a5 o Slools lii Lo agh (FY) adls
o Gl e ol gladsb jled 5 2S5 0 Pl
GSC yion sl oz go Notch s ooy o Pzl 0l s jls
Sp—iise ohloss diprd (kST 5 s5—085 58 4 3 5 L
L b5 e g 65008 S —(Tenascin-C TNC) Lo (VYA VYY)
oolgils o lize 6Lm¢;,,f )_>| a),‘i_...f 6‘5_\;.@&()[_.'2‘.3 as g 0
o 7 oy SS9 lamag Soo ] 5 09dle .l Notch
LOYY) 08 o S say ol A el sla Jslw g Lo e
&ly— Notech K& oJlSns s (5,—S B0 ;o GSIs 5l oolai il
L3> Notch oo oo o Lis |y ciesuael ol LagdS o Lo o

\/

)

e .
oGl

»
e

- -

0 NICD i
—
« li g’ = (S3)y-Seeretase

- (S2)ADAM jt5y,

\ W R NF—W’_ PIS_IAKT, e 7ﬁ‘}/g\i /

%

DLL4 Jagged1

N g«
¢
oS JU 0ipd enene .

NICD

v .
s 4

=

wy A e I R e el gl
iy Glsele GG T P

s
i

Cyclin D1

PI3K / AKT EGFR / MAPK Hypoxia
e

PI3K/AKT  EGFR/MAPK TGF-B

—& s

“atlogest lasely 5 slaSed GRS w0 () tomsis) slaasly 5 ledld S5k (WD LeglS 1o Noteh Sl e (255 =Y 90
g 65l dlyT 5 S St by Ay ymis < Jslas — sl paiine o3 o Noteh sLasws 5 <, Jagged Ly DLL oolyts slawlSd JUasl :cal
S o JUs |, HEY 3 HES a_sle s slaysj 5 03,5 ol CSLARBPI-MAML . SLaS L it &y JLitl I NICD w355« (Notch NICD) sl J51s
el ol e oy d Engliio Cysi 5 535050 LA iS5 2l8 (GSCS) (3050 ol Sladslos qmstd Lido Ly LagelS 50 j3m0 (ol (sl (g5l Jla
Gl 1, Cyelin DI s sile ey oloss 5 €08l i iSany PIBK/AKT 5 Wit alox §1 S50 S55553 6ln youce Ly Noteh 5o csliSe 5 e s 0100
S Cmsi 1y (Sl Seeglie la 555l 5 g (SSenl a il e (1aSed Dl il oS o S (Jsbw (Sl 5 j5est iy 4y 4 S wmd
e pagame il iy Ly o sels S Ly e i o i SOl Sy adplaie (slp b 5 i (gilo Jld onimop Lt gy cla il


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html

[ Downloaded from shefayekhatam.ir on 2026-10-13 ]

[ DOI: 10.66224/shefa.14.3.67 ]

g Ql.......yb PG o)L4.$ ‘[‘JM)LQ)? 0y9°

e y=—e ML Ee

sl 0 TMZ oy cnglin ¢ , iS5 iol33l g Notch e s
Y-‘UTR FBXW7 4 Jl_asl L, miRNA ] .(\Y#) 554 GBM
oS S o 55l NICD a5 00,5 gy ol a5
DS oo Ll joegi Lo S 3 (soppe (A pndlSe (]
STt L g 09— oo s is GBM 5 55 IncRNA HOTAIR
oSS L algs e HOTAIR .(VF+) cd b o o)l Gigns
J—olss ol (VFY) ol aals ol EZH2 o4 4y g "PRC2
o aS 3pbioe ) i g rleg S Sndg 50 S 4 ke
sladolo yo g3l Lo Sy 9 ok 452 S8 pdn w9y
5 Somasisgs wlgi e HOTAIR [Lgs (VFY) 08 o S Lag S
ASlgi oo HOTAIR «iizman .(VFY) 0o 2ialS' |, GSCs ol 0095
OFF) oS Ll 1) GLI2 S JUS s Noteh (g3l Jlad 5 ,b 5l
G S Ba2) el Slop—ilSs 5,k 5| LancRNA (g5 ozxo )0
EMT sl o, L 2miRNA o Ja5) aubiiwwepé L (Notchl/2
Lo lge 0 4B Sjpor ()l Smaglie slnjgma
i a2 ST oSl i@ LesdS o Notch , i (g5l Jled
ol Ll ool o b s Slsllas 0 ot daly 3
Sy SBlaal Hlo ey alg o JeSge slmosiS plas
el e Jil sbaalal B 5 o g og—all
DS B A 350 (09971 ST Bue sLss el Ly
LancRNA L g Notch ,rus o ats 4§ aas oo olid dalg 3 ol
Al se g 0,1 ja0g8 (J5Sge atin) an alsly 5 aVaizr olo
09 b og il (Gleys Bas po g (s LA Glyea oo

Ole—ieds Joe Ly cireNFIX ¢ | lie ;0 (VYY) 08 o Codi |
i g ool iml331 1, NOTCHI )y miR-34a-5p (sl 1 €geiaul
oiml33l 1y Notehl 5L €ireNFIX (VYY) a5 oo Jog—os | LogelS
SoS yg—ogi adh 4n NOtCh j e oditmnn pod a5 L g 0000
ool ol o Notch3 g Notchl Sl i aoess 0 0 uS
VY el oo, S Juas s Sleys Blaal a1, Lagl
Notch ;s oo gloosisSoulas 5l Ko S 35 miR-128-3p
O ylgs iS5 c-Met g Notehl piie (5,—5Bun L a5 ol
= miRNA ] (\YF) 05 oo lgo |, GBM slo Jolws ozl 5
sleotis s Lo ©-Met g Notchl slayy; Y-UTR >lss as JLasl
il Jld 5o b 5l g ools yials |, Hes5 g HEST aile ciews il
LOYY) 0 o gl |y 59 gl  PARP cleavage™ o Y- 3LulS
ool 4ol ;0 g RUNXT b oo Ly miR-128-3p oy vien
YD) avs oo ial33l |, TMZ 4, GBM (sl Jsls copslo « MRP1™
2LoJsUse (INCRNAS) oo uSaS e oy (L aRNA mla o yo
Sa) sySel 3 bl MALATL 5 HOTAIR osle
il jobay (\YF) Wg—i oo Notch , e (g5l Jld 290
Gl Jld g p21 S50l ©e8 —w Lo IncRNA LINC00021
o—ized (VYY) 038 o Couoli 1) pg,ls &sglae Notch ;5 >
ol—= miR-7 LA > L circCDRlas , a5 LacircRNA &,
sl ol S Jglee (g5 a0linsl o 5 eols i 158l ) Notchl
sbaaeal polannsT 5 3 IS Al o Loz 5l )0
AFONYANY) o)l i 8 (TME) j5egi ooy, j0 oy >
S MIR-25-3p (cag595 5T JLail ( Jobwiygys Slosdais o ogdle
=50 FBXWT (o, Fua Lo aly co plog il sloJol—

Aol s sladaly g LgdS )0 Noteh e oidat )0 105 )8 00508 e GLRNA - Jguz
s 500 S il (oLl wieils 5 00 (bt Sldllas gt oaial]l slaools ST

Notch b b yo ganiiliel s LogalS 35 oTunsj ol

miR-34a miRNA Noteh? 5 Notehl poitus (g5 un el TMZ & Sosba ali8l Gamaal slall 285 zals (OF ATYATY)
miR-34a-5p miRNA Bel-2 3 CDE4 5 .Sson iia ] Seuml Cughs 0w
miR-128-3p miRNA RUNXI/MRPL ;32 jlgs ic-Met g Notchl g, Sdan i) s528] GWLIMZ & comlis il 3l EMT e (YF YD)
miR-25-3p | (503355 mRNA NICD &5 s FBXWT (5,800 il JladT TMZ 4 Cuaglin g ;255 233l (Vf0)
HOTAIR IncRNA Noteh gl oo g 5 Sy ol elis il lai? (o Cunglio g jgugi 2ty L Ov5)
MALAT! IncRNA Noteh s S35 2 hoas & JLadT ezl g i Cugis (\¥§)
LINC00021 IncRNA Noteh (g3lo Jlsd 5 P21 S gl 255 $ibmJls? il Seeslie o)
cireNFIX circRNA NOTCHI jul33l g miR-34a-5p gl & JladT PTVYCRC B G| oy
circCDR Las cireRNA Notehl gl33l g miR-7 i & s JLadT TME ;o 3 coles 5 Splin (o3 a0l 3l (YO AYA Y9

=i

47 Poly (ADP-ribose) Polymerase
4 Multidrug Resistance-Associated Protein 1
4 Polycomb Repressive Complex 2


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html

1F0 el dpgs ojlocs qedlo= 093

L . 4
ol
e~

s Sge loal Lulis ;1 (VeYO-Y-Ye) 5l slacd, o
el 00l 55 el aiiS oo pedaiS |y Noteh i 45 om0
slmoowsS Jlsd lg—ieas METTL3 4 KIFI8BNRSA2 ol L slse
algs go Loyl g g ailoo—s olwlis LogdS o Notch , o
LOFN0Y) 0 S e amae Sl il pul S le—iea

e Segly atile (colid pus slaby) dangs (ol o ogdle
o jsliws 50 5INoteh ;s cndg bl sl,— MRT
S S5 slapleys VBT VOY) s a oyss ol pts
dlse plw L olsg00l) ¢ sl o sonis Ly ) Noteh (glaonsS Lo
1 o0 S lgaal JBl, S lyteds S (o0 S 5 aiedon
gt ge atd)S a5 (Sleyd moli se e 5 Saglie el
2ol Gy i J—Jo 4 Notch e (5,50
SFli—l S glsea (Glys Ssglio 5 GSCs (595
VOF) sl oa i zytae LogdS (gl ou S lgaal Sloys
Shoyd e sl Jmasd (gl 0 Sog) i (VFPOVFAL
iloa s ools HLii ¥ Jga o o a S ol ) Sl o
GrSdae plad, oy (Y-YOLSY-Y. 5h 3l sl o
Woax Je g Slaal HLwlis Jold LosdS ;o Notch , s

R e (5 S B0 w00 plul Bl by ulwl
A LogdS sl oo S ol Sls,s (sl S Notch
o2l L S5 e 5l 0900 e 4y GBM 055
Slo s sond aiile galy laleys 4 Cnglin 5 GSCs  olj9095
ol Sl slws )5 o)l sl s ol Se0l) o (TMZ)
el ol sl s e slagyls g GSIs 5l eolax ol Jol i
gl il g b iy Sl alllas o RO4929097 o_sile GSIs
Iy oleys am Lol coslas Lisl38l 3 GSCs , iS5 ials LUlgs
el sl b sl slo) LS o U ool L clools lis
A wOladlas 5l g )lps j0 5005 Sgaome SLuS 5 ol Sy
pa—s Ly g Noteh Jlge amy aily (05,155 slocaa— 59, Jdo
ouds adgie Lol il axgi oloime (oisu il A liws
Oly—eds ol 1y 0g2>g0 db slaosls ol plo (VF NV EP) el
Slosd Sibge 4 o i )0 Vasghe Ll g adsl waly s
aiile ol Bl sloagls  LagelS ay S (o ) oudicenis
Brontic- 5 a3 oo I, 3 Ba_a |, DLL3 o0 SlKJ S ROVA-TY
Sy Jily 55 0S o 4l | Notchl 00,5 a5 tuzumab
3D ooy cnglin ,das Sla il L Lol waslesls las o955

LogelS loys o Noteh jus o5, T Sboyo Jelse g o ,Sis, o iete =Y Jooa

LogalS 3 | gially Cepndg 9
4 e o33 ales L GSCs L5 il sl i
‘el
Gt hend ol gel, s TMZ L oS3 s RO4920097 : -,
aBgi dy e BBB W jice 34k g 205 \."‘:"""J"W [REORIY s
O0F AFANFE VP OF) un T amy

1

NICD (glusl;] s Noteh sodyf led 3t J el RO4929097 DAPT MRK003 GSTs slasasss a

10-121
1TU-1SO

—

DH2 a8l fa slagdlf slopiad gt )3 coloo s iy
[ oo 5Las GBM o (o pagiind ol TTIL 518 alos TS jo 2 lls
i sags AL LIS SOLE o Tl e L I
Q%Y
e el (Soa L GG 3 e s gt

Or—=zuoz
£

s a5 Baa |; DLL3udS) &5 (ADC) 3ol =il 4835is5 | Rovalpituzumab tesirine (ROVA-T) Sl i S B oligaly 25

Notchl 0ipF pobansl ou2Ss g0 JUalf sige &.9“*.5'“'T Brontictuzumab (BRON) VI JPRPIE 0 KV ;_qu‘_;aL.‘_,‘:j
(VFA) 28 JLIS _-..eju., w._g&e ‘_‘)13;.;4_! ‘)“TNT E = 4 “ e - :
D L a3 e 20lS |, TMZ & oo ie NRSAD g s 2l 2
e e ihiin $laoazzS s als 5 55 Gyl 5 Noteh | e d s slanazsS e NRSAZ .
E 2SS METTLS e 5 o oog8 o | ke 5 ,2SKIF18B a2 JiSlge slaeassS o
eVl KIF18B.METTL3

fram chaofavelchatam ir on 20y
SHChay CRTIqEa 1T

O

(1F32181) 45 o g |, GBM cla oL

et el el o il sl
By et e oy 2L 5 ok e 2l . s .
lag,lo dnedos 5 s BBB s o, 0u800 208 Lo ss035T civaggnd el 3ails a,ls 5 was sla b,
_g Sr0yy i ie sl e Ninell s s &5 BTeX) g prhedstl (Al e5ial dopgiand 23 2l e (g sl g,
= &<
3
o
T e,
(o. 50
& Proof-of-concept
s 5! Rovalpituzumab Tesirine
o]
o)
X%
3
N
N
©
©
o
=
o)
o —

I


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html

[ Downloaded from shefayekhatam.ir on 2026-10-13 ]

[ DOI: 10.66224/shefa.14.3.67 ]

g QL......'L PG o)La..'."a ‘[VLN&)LQ)? 0y9°

]

é;s_)_c .4._-“_3.o

PLEEWC VN PO TS SPE TN WU SUINY G-I B g [ - S I W &
A ol ) Wit o Sl 3Kl po JLiKs sl yes
OFA) cul 6500 ot il w093 o sloul (Notchl (L g
GLQW_M...\.I&A 9y y— o Gees Sldass Jolo o_\_u] )“b‘l“’—“"'
9 e y—iaS Cpoms § CpolaiSl Lo oo i slagyls ae gy
ozl glalas Ly pailoe_dga 2 Jb sla sloll5 1 b
Notch sl aoaisS )lgo a5 o oS 5 sloalo,s cul Lo 330
WS o v 5 el 5 Gl (sl Lo
Sy siBu il Gl gl ea S laael S al, S leea
.(AYY) Qg o0 4_.3)5)_!4; N LoglS ol)lew gs(’t—ﬂu“"" Sg—uts g

Sabay Jelwiy (bl e S Noteh S U s
ol glaanl b o o Sl Li 8 a S el sodeblas
5 se—ng] O las (gilwgidgs ST b, dlex 3l Jolw
00 S Sz Jold pie ] (V0 0 S 0 Lyl g gilis
.l DLL 4 Jagged lsoslgls slawls) g Notchl-4 L aelys
00 5 4 0SS S aS 0g b e sl Sle) yne (g5l Jled
gS-u.Jj.f.\jf LngdLLw «QT EBLE) ')5_« J_A..o )5L?m le_u 5
SI5TNICD s jo .02 7, GSI s olag il hwg Jlse
Wyj))’—‘sbbugb séHsoJ_c.u.owé_o5 00—
slays ol g ools LS5 SLoS CSL (CBF1/Su(H)/Lag-1)
OV FVF) 08 oo JLs3 | HEY s HES slsoslgls alox 5l Gon
i Ayl joag nld g G S eels 45 GBM o
59 5 Sl JLd i LI Noteh s il (655 o (o
Sl loa S s i 8 Sl o cnglan 5 8,y (g9,
Gl 5 Son g 039 dinn) dmy aiwnly o i (Jl> 0l L .(VF)
S35l &y gmots Elgl (B 50 45 (SlaigFe it 4l
WSS o Jes jangi 00T 088 s D jgody S0 S )0 g
LosdS ol slwog,)S 5 y0 ooS Jad e sl gz conl i
Sloyd =SB0 a5 C ) e ol a8 g0 o ) Slee 050
O YEANEC RN S5w e Jam sozy il as |
Slaal Sluls o g2y b sbod, iy -3 gl Jlow o
J—ol> Lsg S jo Notch ;e ao> slponisS odais § JoSgo
4, Notch3 g Notchl g a5 alesls ol olalas .l oo
Gl 5 b 5l g a il i1l 6, Se i 5 bay GBM
o JoSdgo oyl LS j0 .08 0 S 25 1) j9eg 0l ) NF-kB 1o
——2>9s Notch 3L Jlxé L, KIFI8B g 0iiS oo o |
Sl 5 ozled iS5 950 LgelS ooy <y
il Sl yo sonds Jolge any sl g ools ralS |y Jsl
gl ,iSE slaon] 3 FAM3C wliw j5ba (10+) a_ad

9313 U978 Slapts 09t 5 (At i5 (g SLaby) das
= eadloa s e Sl ojln ol jo a S Slsdlas .ol 039
S 3 Noteh ;o 0 u> S woVb slsonisS olas oLl
Cul Gl 0055 S NRSA2 (Jlie le—iedy aSlos S
a M—ABLQ.O 9 osls C_'B)j ‘) LAg...lf éLmle_.u ..\_..J) Notch Pa—
Iy o=led 5 Oy 2lpe ESENRSA2 jLgo oo o i8I |, TMZ
008 jlgdual g asam Gloye Bua S NRSA2 ol plo oo
bl Jsle lg ca KIFI8B sl i j3 b a sy .(VO)) ol
> S8 i Notch e g3l Jd 5 b sla s cl on s
L 5= METTL3 RNA (y5 Db o0t pelas (10+) ol o5 all
4 HESI 4 DLL3 Notch3 o2 5 ,b jINotch e g3l Jled
e [ GBM sla sl 255 1 jlgee 5 08 o0 S LS 55
slwoanS oy (g seas 3 S ITGBI g FAM3C .(V\F9) aslei oo
LOOFN0OY) aiil samas Sl Blaal aiilg o g aiwe ba S e
ol i sl (MPMRI) (5, el base MRT 1 e
@ L sla g 5l Sl sloa Shs oS 5 Lo Lo Jos
Ohlmem G5l jo b5 a s o lgs go g dii s YLy B
L(00Y) ouS oS Notch o —adon slaylo,s 6l ,— culin
o5k 4 93U (55l BBB 4 S &5 sla e, ade ol
Al glo Jologl (VOY) 0,5 oo |8 oolai vl 5 5o gloal3d
bagls aedan osod sl (o 5 S (s ok 3550
ol il oo i (pl divs as wgi > o Noteh ouiiS ) lys

LO00) s ralS 1 Gos 5l C)b Cams g 00> i 1580 6191_..;
s 5l Aoz 5 ¢ by 00 S gl LS 0g g Lo
089 4 >lge ga > sla il L jla b o Jb sg w4y Notch
Q_i.u AQ_.JA(" . - )Le,aa_fa_mosaul_m_\@_JLa
sloopaly ool Ly esg sgaome (JSlo,ys ooy - Las 5l el

P et sleply g JB slbd, iy sy Lo
B 5l 7, G 04l 8529 Lo S )3 Notch s (6,500
59090 38 ;o Notch o0 i iai J-Jo 4 Noteh L sloooisS e
5 S 00, (G5 SKoal (1OA) Sl 55y il Sy il
Sl aoly ey 85 Sas, Sy 48 0y b gn el Logl8 Jy S
Siland GLad Koy, 4 b g ails 7550 Ghle aen


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html

1F0 el dpgs ojlocs qedlo= 093

[ Downloaded from shefayekhatam.ir on 2026-10-13 ]

[ DOI: 10.66224/shefa.14.3.67 ]

&%
obal slagsb sl (b s ol Sgigel (S (it 15U
Spiapoge Dl 3930 5l eslaiwl ( Si5 el 0jgm jo aSlaidl as g
£ ilgs PLGA (6 ek &l3emb Ly Jolow sloié L soSonsdig
o sl 4 Notoh Ly L 5o slagss Ly o iabae JUit] o
OEENFA) aps jome (§jio F95 S g 0S5 o |y Log S
lp ez (swy— 4 CRISPR-Cas9 (5,5l <8 o S0 o )0
S sl Sl 5 00,5 SoF (5395 slglS 13 gt
(VF) cwlosls lii |y Noteh slaoaiss o au H3.3 g sllo
aile polaizl slagol il awy (JeSge om0
NICD i alS . >g0 Notchl 60,5 ade (BRON) Llog;siSiisg
el 5 o0 Legda b ol gla sl o2les o sl
OFA) cl osls s aJgl sloa alosT S s (sloauS lgadl

Sl plsjpr a5 polaizlys slagol sl (izen
L ol e oS oo Sy |, VEGF/VEGFR 3 DLL/Notch
e S el 69,0, st il g Gl e Jolw Lai
S o=l 98 (VPF) as all oo i S laoniiSdga o
&y 00 swaige (OHSV)™ St 583l (o Shos oy 2 o929
Gl @iy (NTIL)® Noteh [, Salsloe (Jolwys,0 08 Lo
NIIL S a2 LidlS glasses 5 sla Joe jo ) jongs o,
sloss sla 38l 55 Sox2 ¢ Notchl o e 9,55 b pmeilSs
COPONY ) cul 0098 Noteh e Joloygyo =S (sl -

Shh PIBK/Akt/mTOR S Jlfw Lt poms ooyl ;o ogdle
5 o,)ls i iSee, Notch , oo Lo HIF-la 3 Wnt/B-Catenin
Pl ezl s sl cglie il oo Lapl plsjer Jlge
aSlg oo Notchd oo oo oloid dalei a2 i als Lag S
2= PN A2 G Sl et lyen
i 15! Sl el Ly 5 LamiRNA. 5y 5 0 o
OV W) o oo adl] oo Slays dlasl (s
LogalS ;o Notch s 45" aa0 o oyl Ll ol cggomms ;o
0y S lymedr asl S (od Jes 3 e e S )50y
DS o i gli] jaegd Sl ooy 4D 0 ool
Olal g Sleys cnglio oS asg 0l oo SlaSid (5 )lane oy
5lail LegdS calizee gl Jow ;o oobosnlive a i) 4y aiunly
S Ban oy e gl Yzl suty] Slays slas S, cgy0ms]
N (b oy B pe S a s SIS slaas
Slaogas o> 0055 (5,50 Lids J—Jo a4 Notch «elys jo
Seglie LAl 5 o2 les Al (Sl sla sl olina
sloaples (b o oS lajme 5l (S (agloaz
GSCs (5, SBan (\VY) 54 b o g e LogdS | Sous]
e Lo ol e85 Lo Noteh s colaisl Lo G—yb
3 @y 3l GrTGees Sy wTlpiee (JeSe Ly
VEVE) asS aald oo bgilesand claplys arug
S ez Sleye 0,50, Sm e S e i (O

52 Oncolytic Herpes Simplex Virus
53 Notch Intracellular Interfering Ligand

OY) oS oo p—lais Notch 53— )b 511, Jol v o =>lbs ¢ EMT
STt L o YL gl 5 0900 TMZ 4y Cnglio § 55095
LS)—.S‘—Z’J“ LG9 yizran .(VOV) o)l0 é_i._.m oyl s
Iy (smoal 098 s daglS g0l sla ol ;0 Foxw7/Notch j5>e
OY) ol 1550 leyo 0, Sog, Sos asilgh o oy Lae 500l il
Notch s (53w Jsd RBPJ ol sSng b L -5 FBXO042
G-,k ;| (Integrin Beta 1 1fB1) a5 JL> 0 «(V#V) 0S o Jotsi |,
S8l LegdS slo Jols o iSG NOtCh ;e Ciiio 0,523b
L 55 ZFAST ook LalncRNA 5 ¢ Jslse ol LSy aas o
LOOFNEY) oS o SIS LosdS d, 2oy 4y Notch g3l Jled

L5 S o Notch ,vve Glsjo g, Bun dacd, iy 9525 Lo
Ot Sl (S Sl g a0 goasie sl iy L plozes
ey &y S Sl e il ey 5 4l A E ey
s jgegs 98 s Ly 0t 1 solate Sl ST asli oo« J5Sse
cdld ialS a8 ailes,S a8 SLallas (o0 VS 1OR) ails
ol e g llaals g STty Ly LosedS (sLmeg S 505 (5,0 Notch
Notch as lag)ls op Sauli a5 GSIs ol o 95381 .(VFY) el
O—Fon dme 5l G Glsjen Jlte Jdod b oo ge
oo aloz 5l (gloaiiSgamme =590 5 Wt (il (B )lse K00
S oo szl (el 085 5 (g L STy (Bl
L5 s e Ly 5 SDLLA ws sLaesl T .(VF 1 FAL109)
a5 e s Gred 4 (O F) wlosgs ol e 55 L2382l
OFANFA) el a2lge goo csguome Ly Lag,le o) (o Jb
Notch e .l o950 Cnglin j5,m qomtee sl il S0 5]
i Lanle,s plw g TMZ a4 e aglie 10 o] slmonisS plass 4
L, IncRNA LINC00021 5 NRSA2 d_igei (gl tasls (gols
LOFN0Y) 0 S o i |, TMZ 4y &sglias Notch (g5L s Jlsd
Colas 2alS czrge s (5ood 3k 5| EFEMPL G ioran
L GBM sla sl ;o Noteh (g5l Jlad 5 35500 ola) 4y 505
Sladllas (VO F) o)l byl 50 ol Sgoly a Cod Caglin
Sl s 3l s Notch a5l (g5l Jlad a5 o Slesls s
MDSC slaJsbow @iz 5 jo—ag Samme 02, 4y oo
) so—egind (el Gl 5 093 omie joagi 4l d (Jrsise
45l Coglio 59, Jlozl eyl ;s 9381 .V FO) 55w dga e
OFA) el oo 7 das s Wit i 53w Jed 5,k )

Sl aslgs eo s slaleglS ;o Noteh jlge o sasl ,-laio
ol dled ials ool e il ey daxes,y b (slo daiie g
she, «Emled )0 9 090 T sldumgidd 2ol g )59
Iy a—dan sloagleys ay o aglio a5 035 oo oloml K65,
alesls i Bl aales il s ;0 . (VPY) aas o i34
sl g i ( gl sl Jolow L Jolss 34 )b 5INotch jo 45
Gaobd Jols s ooyl dlacosgame ol o ade cgz yo

I


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html

[ Downloaded from shefayekhatam.ir on 2026-10-13 ]

[ DOI: 10.66224/shefa.14.3.67 ]

g QL......'L PG o)La..'."a ‘[VLN&)LQ)? 0y9°

I
4]

é;s_)_c ;4,_—“—3—&

9 NRSA2 METTL3 oile ooz a—woVl slaosuS oy

J—as 0 LacircRNA 3 LancRNA i & . oxen ¢ KIFI8B
Go— 3l inl 0055 Sloys alslone gl slo)ls sla 38l ¢ o
U5 4S5 GmmapgjeiST 5 (Sloaydgl sloais)glid axwgi K03
Algi oo i g0 el 3 1) g)l0 wedun |55 9 BBB I o
ol By byl gise Lo jgesr jo Slowjg)ls slacysgame

Legds g0l slo Jol—w o 05 gas Notch , e (6, S 300
gl =l o e el Olis SBlAiun) 60,
sl ey 99 sl s sy s Ly ) 8 (il )
S b il ol gl see 0p 2 ge (il anly 3
b L 505 5 so s sbe ol wlalllae plseil 5w s
sy g0 S (590 Coew alS slno il g 4 g

biye Jshow 5 JoSge slanny] b orlas )0 Lossai Noteh s
S S oo Ll (5500 i LogelS pglas g cd iy lel L
b 5 o slapbeys eolS Slaal ) (S e
Oyg Ty 5 (S) (SeSKeal Jdow (Jlo ol Lo ol
Sl eaglie Sl 6L ome 59 5 So9es ey 2lasy
stzgaiz glwoyal, o B o o) Sog,y ol (eSSl oy e
R ante bl JeSse gonabib ;o Ste s (S S
aa e ot e sanalal Jo Sge s St ol o S aly s
5 LaGSC gzl ;o o534 Notch gl sl 5, Sdaa 4§
Gl S5t St 0l oo = Ol (VL slmoniS iy
il LaslS s s bl slagle,s ol sl 5 Slosys
il ity b o b e e B ) 5 iz
Logel8 55595 5o (FSbdicums; ) late jINOtCh ;e oo 5
po—s Lo lozmen —Jba o>y Lol woyls &z yp ‘Smli_>l>

21l gxdad gatedsw Sl S5 b gleesls S
(J5Sge Loog S ny o (S SLwd Sug) dagh e oy
= slepls 5 slal s aadan S 5 slagleys (b
S i 035> ol Ho yea ] Oladsd e wilgi oo 5380

1. Louis DN, Perry A, Wesseling P, Brat DJ, Cree
IA, Figarella-Branger D, et al. The 2021 WHO
Classification of Tumors of the Central Nervous System:

a summary. Neuro-Oncol. 2021; 23(8): 1231-51.

2. Stupp R, Hegi ME, Mason WP, Van Den Bent MJ,
Taphoorn MJ, Janzer RC, et al. Effects of radiotherapy
with concomitant and adjuvant temozolomide versus
radiotherapy alone on survival in glioblastoma in a
randomised phase III study: 5-year analysis of the
EORTC-NCIC trial. Lancet Oncol. 2009; 10(5): 459-66.

3. Li M, Deng H, Peng H, Wang Q. Functional
Nanoparticles in Targeting Glioma Diagnosis and
Therapies. J Nanosci Nanotechnol. 2014; 14(1): 415-32.

4. Masoomabadi N, Ebrahimi S, Noorbakhsh F,
Tabibkhooei A, Mohaddes G, SadighEteghad S, et al.
Expression of toll-like receptors and inflammatory

ade lm e I 880 ol JeSge g o oz lsjon
:(\V\ﬂ) Sg—s ..\._Cb‘? 6)5]_«5 )5_453 &.A—.OjLM 6'.&7)[55}_» —
Lo oian Sigd ;o o sla,ll 5l ig 9,0 adlin il jo
ool L_g_,.Ja.T e EL;A l—l ‘54_19 )_!m )| 9 C}Lol a‘s._u)l; J_alf
p—plin ;i g olgore S B0 (oo Cioro gt v ilon S
Gl adlie B g cage o oS jodods jglad jo caiasl )
cilos 4l sale popmlin 5,5 g Bocn Ly Lo sl
3 S— le—eay 3l e v ;o Notch 2o JLoSKew o
azrgi 9,50 GBM oimgay LaglS 555554 S0 50 ol sbejgome
A4S s ol b e gl Jed ol a3 T ) Bes LS
5 Notch3 5 Notchl a_le olmeds o5 o iolidl 5o ,b 5l Ll
Slacgazme 0,5 o &y50 Jaggedl § DLL4 DLLI slaslJ 5
(ol sl 02l S ol o p5es8 0lS sl ]d
Notch .05 o colan |, GSCs ol sl Shs Lad> g pxlys
5 aas oo 05Lal LaGSC ay «g5lwsings S po0 ¢ 5ulad jlge Ly
ooy jlid g clpdl o S ann Jols - Jaoee aelwnl Layf i
J—ms jeegs S5 ao A g odw, s SYeb sl A -
S0 ptee (23 JLSs sLo s Ly Noteh oyl 5y 9581 59
5 Hedgehog «Wnt/B-catenin «<NF-kB PI3K/AKT/mTOR js—oren
(Sl Soee ol Gob l g ails S sl HIF-1o
Xy 75 PUN laopy, o Noteh i 85 .0 S o oot |
S sl o 3l (olad dm aiuily 2o JLiSw 45 ol el

Slslllas ;o Notch oo 5, 50n sl ool sl 5 GSIs 4= 51
GSC (silmgdg> pall b (a2 s bl el i
ot aly a0l § TMZ g ol il 5 5les Ll La
Sy | b e Cepaas aiile L il Lol waSlools
Gk 3l Cnglie 59, 9 LsselS (JoSIse (S5Sonl BBB 4y
il asle (Wit o525 230l sl o 53wl

&lw
mediators in primary human glioma cells low- and high-
grade) compared to primary cells from epileptic human
brain. Iran J Basic Med Sci [Internet]. 2025; 28(9).

5. Lathia JD, Mack SC, Mulkearns-Hubert EE,
Valentim CLL, Rich JN. Cancer
glioblastoma. Genes Dev. 2015; 29(12):

stem cells in
1203-17.

6. Eshaghadadi arezou, Foroutan taereh, Gorji
ali, Meshkinkhood noormohammad. Identifying
Mechanisms of Radiation Resistance in

Glioblastoma Using Bioinformatic and Molecular-
Cellular Approaches. The
of Shefaye Khatam. 2025;

Neuroscience Journal
14(1): 51 EP -63.

7. Artavanis-Tsakonas S, Rand MD, Lake RJ. Notch
Signaling: Cell Fate Control and Signal Integration
in Development. Science. 1999; 284(5415): 770-6.


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html

1F0 el dpgs ojlocs qedlo= 093

[ Downloaded from shefayekhatam.ir on 2026-10-13 ]

[ DOI: 10.66224/shefa.14.3.67 ]

& T

8. Henrique D, Schweisguth F. Mechanisms of
Notch signaling: a simple logic deployed in time
and space. Development. 2019; 146(3): 172148.

9. Zhou B, Lin W, Long Y, Yang Y, Zhang H, Wu K, et
al. Notch signaling pathway: architecture, disease, and
therapeutics. Signal Transduct Target Ther.2022;7(1):95.

10. Parmigiani E, Taylor V, Giachino C. Oncogenic
and Tumor-Suppressive Functions of NOTCH
Signaling in Glioma. Cells. 2020; 9(10): 2304.

11.  The Cancer Genome Atlas Research
Network.  Comprehensive, Integrative Genomic
Analysis of Diffuse Lower-Grade  Gliomas.
N Engl J Med 2015; 372(26): 2481-98.

12. Wang SS, Lv HL, Nie RZ, Liu YP, Hou
YJ, Chen C, et al. Notch signaling in cancer:
metabolic reprogramming and therapeutic
implications. Front Immunol. 2025; 16: 1656370.

13. Nie RZ, Wang H, Wang SS, Chen C, Luo
HM, Zhang HK, et al. The role of notch signaling
pathway and non-coding RNAs in cancer and
inflammation: progress, therapeutic insights, and
future directions. Front Immunol. 2025; 16: 1567040.

14. Wang S, Gu S, Chen J, Yuan Z, Liang P,
Cui H. Mechanism of Notch Signaling Pathway
in Malignant Progression of Glioblastoma and
Targeted Therapy. Biomolecules. 2024; 14(4): 480.

15. Yi L, Zhou X, Li T, Liu P, Hai L, Tong L, et al.
Notchl signaling pathway promotes invasion,
self-renewal and growth of glioma initiating cells
via modulating chemokine system CXCLI12/
CXCR4. J Exp Clin Cancer Res. 2019; 38(1): 339.

16. Li Y, Guessous F, Zhang Y, DiPierro C, Kefas
B, Johnson E, et al. MicroRNA-34a Inhibits
Glioblastoma  Growth by Targeting Multiple
Oncogenes. Cancer Res. 2009; 69(19): 7569-76.

17. Sahlgren C, Gustafsson MV, Jin S, Poellinger
L, Lendahl U. Notch signaling mediates hypoxia-
induced tumor cell migration and invasion.
Proc Natl Acad Sci. 2008; 105(17): 6392-7.

18. The Cancer Genome Atlas Research Network.
Comprehensive genomic characterization
defines human glioblastoma genes and core
pathways. Nature. 2008; 455(7216): 1061-8.

19. Palomero T, Lim WK, Odom DT, Sulis ML,
Real PJ, Margolin A, et al. NOTCHI1 directly
regulates ¢-MYC and activates a feed-forward-loop
transcriptional network promoting leukemic cell
growth. Proc Natl Acad Sci. 2006; 103(48): 18261-6.

20. Xu R, Shimizu F, Hovinga K, Beal K, Karimi
S, Droms L, et al. Molecular and Clinical Effects
of Notch Inhibition in Glioma Patients: A Phase
0/ Trial. Clin Cancer Res. 2016; 22(19): 4786-96.

21. Majumder S, Crabtree JS, Golde TE, Minter LM,
Osborne BA, Miele L. Targeting Notch in oncology: the
path forward. Nat Rev Drug Discov. 2021;20(2): 125-44.

22. Kovall RA, Gebelein B, Sprinzak D, Kopan
R. The Canonical Notch Signaling Pathway:
Structural and Biochemical Insights into Shape,
Sugar, and Force. Dev Cell. 2017; 41(3): 228-41.

23. Deatherage CL, Lu Z, Kroncke BM, Ma S, Smith JA,
Voehler MW, et al. Structural and biochemical differences
between the Notch and the amyloid precursor protein
transmembrane domains. Sci Adv. 2017; 3(4): e1602794.

24.  Chillakuri CR, Sheppard D, Lea SM,
Handford PA. Notch receptor-ligand binding
and activation: Insights from molecular studies.
Semin Cell Dev Biol. 2012; 23(4): 421-8.

25. Bray SJ. Notch signalling: a simple pathway becomes
complex. Nat Rev Mol Cell Biol. 2006;7(9):678-89.

26. Kopan R, Ilagan MaXG. The Canonical Notch
Signaling  Pathway: Unfolding the Activation
Mechanism. Cell.  2009; 137(2): 216-33.

27. Fortini ME.  Notch  Signaling: The
Core Pathway and Its Posttranslational
Regulation. Dev Cell. 2009; 16(5): 633-47.

28. Ilagan MaXG, Lim S, Fulbright M, Piwnica-
Worms D, Kopan R. Real-Time Imaging of Notch
Activation with a Luciferase Complementation-
Based Reporter. Sci Signal [Internet]. 2011; 4(181).

29. Edelmann J, Holzmann K, Tausch E, Saunderson EA,
Jebaraj BMC, Steinbrecher D, et al. Genomic alterations
in high-risk chronic lymphocytic leukemia frequently
affect cell cycle key regulators and NOTCH1-regulated
transcription. Haematologica. 2020; 105(5): 1379-90.

30. Spriano F, Tarantelli C, Arribas AJ, Gaudio E.
11

|


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html

[ Downloaded from shefayekhatam.ir on 2026-10-13 ]

[ DOI: 10.66224/shefa.14.3.67 ]

g QL......'L PG o)La..'."a ‘[VLN&)LQ)? 0y9°

é;s_)_c ;4,_—“—3—&

Cascione L, Aresu L, et al. In vitro anti-lymphoma
activity of the first-in-class pan-NOTCH transcription
inhibitor CB -103. Br J Haematol. 2023; 200(5): 669-72.

31. Portela M, Parsons LM, Grzeschik NA,
Richardson HE. Regulation of Notch signaling
and endocytosis by the Lgl neoplastic tumor
suppressor. Cell Cycle. 2015; 14(10): 1496-506.

32.Katoh M, Katoh M. Notchsignaling in gastrointestinal
tract (Review). Int J Oncol [Internet]. 2007.

33. Ridgway J, Zhang G, Wu Y, Stawicki S,
Liang WC, Chanthery Y, et al. Inhibition of DIl4
signalling inhibits tumour growth by deregulating
angiogenesis. Nature. 2006; 444(7122): 1083-7.

34. Lathia JD, Gallagher J, Heddleston
JM, Wang J, Eyler CE, MacSwords J, et al.
Integrin Alpha 6 Regulates Glioblastoma Stem
Cells. Cell Stem Cell. 2010; 6(5): 421-32.

35. Chen C, Du Y, Nie R, Wang S, Wang H, Li P.
Notch signaling in cancers: mechanism and potential
therapy. Front Cell Dev Biol. 2025; 13: 1542967.

36. Poonaki E, Kahlert UD, Meuth SG, Gorji A. The
role of the ZEBIl-neuroinflammation axis in CNS
disorders. J Neuroinflammation. 2022; 19(1): 275.

37. Nieszporek A, Skrzypek K, Adamek
G, Majka M. Molecular mechanisms  of
epithelial to mesenchymal transition in tumor
metastasis. Acta Biochim Pol [Internet]. 2019.

38. Saiki W,Ma C, Okajima T, Takeuchi H. Current Views
on the Roles of O-Glycosylation in Controlling Notch-
Ligand Interactions. Biomolecules. 2021; 11(2): 309.

39. Cordle J, RedfieldZ C, Stacey M, Van Der
Merwe PA, Willis AC, Champion BR, et al.
Localization of the Delta-like-1-binding Site in
Human Notch-1 and Its Modulation by Calcium
Affinity. J Biol Chem. 2008; 283(17): 11785-93.

40. Luca VC, Kim BC, Ge C, Kakuda S, Wu D,
Roein-Peikar M, et al. Notch-Jagged complex
structure implicates a catch bond in tuning ligand
sensitivity.  Science. 2017; 355(6331): 1320-4.

41. Taylor P, Takeuchi H, Sheppard D, Chillakuri C, Lea
SM, Haltiwanger RS, et al. Fringe-mediated extension
of O -linked fucose in the ligand-binding region

i' of Notchl increases binding to mammalian Notch
AY I

ligands. Proc Natl Acad Sci. 2014; 111(20): 7290-5.

42. Gordon WR, Vardar-Ulu D, L’Heureux S, Ashworth
T, Malecki MJ, Sanchez-Irizarry C, et al. Effects of
S1 Cleavage on the Structure, Surface Export, and
Signaling Activity of Human Notchl and Notch2.
Bergmann A, editor. PLoS ONE. 2009; 4(8): e6613.

43, Rand MD, Grimm LM, Artavanis-Tsakonas
S, Patriub V, Blacklow SC, Sklar J, et al. Calcium
Depletion Dissociates and Activates Heterodimeric
Notch Receptors. Mol Cell Biol. 2000; 20(5): 1825-35.

44. De Strooper B, Annaert W, Cupers P, Saftig P,
Craessaerts K, Mumm JS, et al. A presenilin-1-dependent

y-secretase-like protease mediates release of Notch
intracellular domain. Nature. 1999; 398(6727): 518-22.

45. Yi L, Zhou X, Li T, Liu P, Hai L, Tong L, et
al. Notchl signaling pathway promotes invasion,
self-renewal and growth of glioma initiating cells
via modulating chemokine system CXCLI12/
CXCR4. J Exp Clin Cancer Res. 2019; 38(1): 339.

46.Tang),AminMA,CampianJL.GlioblastomaStemCells
at the Nexus of Tumor Heterogeneity, Immune Evasion,
and Therapeutic Resistance. Cells. 2025; 14(8): 562.

47. Shin HM, Minter LM, Cho OH, Gottipati
S, Fauq AH, Golde TE, et al. Notchl augments
NF-kB  activity by facilitating its nuclear
retention. EMBO J.  2006; 25(1):  129-38.

48. Wongchana W, Kongkavitoon P, Tangtanatakul
P, Sittplangkoon C, Butta P, Chawalitpong S, et
al. Notch signaling regulates the responses of
lipopolysaccharide-stimulated macrophages in
the presence of immune complexes. Karpurapu

M, editor. PLOS ONE. 2018; 13(6): e01986009.

49. Previs RA, Coleman RL, Harris AL, Sood AK.
Molecular Pathways: Translational and Therapeutic
Implications of the Notch Signaling Pathway in
Cancer. Clin Cancer Res. 2015; 21(5): 955-61.

50. Agosti E, Antonietti S, Ius T, Fontanella MM, Zeppieri
M, Panciani PP. Glioma Stem Cells as Promoter of Glioma
Progression: A Systematic Review of Molecular Pathways
and Targeted Therapies. IntJ Mol Sci. 2024;25(14): 7979.

51. Zheng. Akt-mTOR signaling is involved
in Notch-1-mediated glioma cell survival and
proliferation. =~ Oncol  Rep [Internet].  2010.


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html

1F0 el dpgs ojlocs qedlo= 093

[ Downloaded from shefayekhatam.ir on 2026-10-13 ]

[ DOI: 10.66224/shefa.14.3.67 ]

& T

52. Wang J, Wakeman TP, Lathia JD, Hjelmeland AB,
Wang XF, WhiteRR,etal. NotchPromotesRadioresistance
of Glioma Stem Cells. Stem Cells. 2010; 28(1): 17-28.

53. Cao Y, Liu B, Cai L, Li Y, Huang Y, Zhou
Y, et al. G9a promotes immune suppression by
targeting the Fbxw?7/Notch pathway in glioma stem
cells. CNS Neurosci Ther. 2023; 29(9): 2508-21.

54. Panza S, Russo U, Giordano F, Leggio A, Barone
I, Bonofiglio D, et al. Leptin and Notch Signaling
Cooperate in Sustaining Glioblastoma Multiforme
Progression. Biomolecules. 2020; 10(6):  886.

55. Hiddingh L, Tannous BA, Teng J, Tops B,
Jeuken J, Hulleman E, et al. EFEMPI induces
v-secretase/Notch-mediated temozolomide resistance
in glioblastoma. Oncotarget. 2014; 5(2): 363-74.

56. Alafate W, Xu D, Wu W, Xiang J, Ma X, Xie
W, et al. Loss of PLK2 induces acquired resistance

to temozolomide in GBM via activation of notch
signaling. J Exp Clin Cancer Res. 2020; 39(1): 239.

57. Inocencio J, Asad M, Aguilan J, Behnan J,
Sidoli S, Himes B. STEM-16. Promoting The
Cancer Stem Cell Subpopulation And Phenotype In
Glioblastoma Via Extracellular Vesicle Cross-Talk.

58. Hiddingh L, Tannous BA, Teng J, Tops B,
Jeuken J, Hulleman E, et al. EFEMPI1 induces
v-secretase/Notch-mediated temozolomide resistance
in glioblastoma. Oncotarget. 2014; 5(2): 363-74.

59. Shih AH, Holland EC. Notch Signaling
Enhances  Nestin  Expression  in
Neoplasia. 2006; 8(12):

Gliomas.
1072-IN1.

60. Kanamori M, Kawaguchi T, Nigro JM, Feuerstein
BG, Berger MS, Miele L, et al. Contribution of
Notch signaling activation to human glioblastoma
multiforme. J Neurosurg. 2007; 106(3): 417-27.

61. Yahyanejad S, King H, Iglesias VS, Granton
PV, Barbeau LMO, Van Hoof SJ, et al. NOTCH
blockade combined with radiation therapy and
temozolomide prolongs survival of orthotopic
glioblastoma. Oncotarget. 2106; 7(27): 41251-64.

62. Hassanpourezatti M, Department of Biology,
Faculty of Basic Sciences, Shahed University,
Tehran, Iran, Nikookar Z, Department of Biology,
Faculty of Basic Sciences, Shahed University, Tehran,
Iran. Stem Cells and their Applications for the

Treatment of Injuries to the Central Nervous System.
Neurosci J Shefaye Khatam. 2021; 9(3): 116-29.

63.QiuK,MaC,LuL,WangJ,ChenB,MaoH,etal. DAPT
suppresses proliferation and migration of hepatocellular
carcinoma by regulating the extracellular matrix and
inhibiting the Hesl/PTEN/AKT/mTOR signaling
pathway. J Gastrointest Oncol. 2021; 12(3): 1101-16.

64. Wang Y, Song W, Kan P, Huang C, Ma Z, Wu Q, et al.
OverexpressionofEpsin3enhancesmigrationandinvasion
of glioma cells by inducing epithelial-mesenchymal

transition. Oncol Rep [Internet]. 2018.

65. Sivasankaran B, Degen M, Ghaffari A, Hegi
ME, Hamou MF, Ionescu MCS, et al. Tenascin-C is
a novel RBPJkappa-induced target gene for Notch
signaling in gliomas. Cancer Res. 2009; 69(2): 458-65.

66. Ping Y, Yao X, Jiang J, Zhao L, Yu S, Jiang
T, et al. The chemokine CXCL12 and its receptor
CXCR4 promote glioma stem cell-mediated VEGF
production and tumour angiogenesis via PI3K/
AKT signalling. J Pathol. 2011; 224(3): 344-54.

67. Gilbert CA, Daou MC, Moser RP, Ross AH. Gamma-
secretase inhibitors enhance temozolomide treatment of
humangliomasbyinhibitingneurosphererepopulationand
xenograft recurrence. Cancer Res. 2010; 70(17): 6870-9.

68. Saito N, Fu J, Zheng S, Yao J, Wang S, Liu DD, et
al. A High Notch Pathway Activation Predicts Response
to y Secretase Inhibitors in Proneural Subtype of Glioma
Tumor-Initiating Cells. Stem Cells. 2014; 32(1): 301-12.

69. Yahyanejad S, King H, Iglesias VS, Granton
PV, Barbeau LMO, van Hoof SJ, et al. NOTCH
blockade combined with radiation therapy and
temozolomide prolongs survival of orthotopic
glioblastoma. Oncotarget. 2016; 7(27): 41251-64.

70. Jung E, Osswald M, Ratliff M, Dogan H, Xie R,
Weil S, et al. Tumor cell plasticity, heterogeneity,
and resistance in crucial microenvironmental
niches in glioma. Nat Commun. 2021; 12(1): 1014.

71. Charles N, Ozawa T, Squatrito M, Bleau AM,
Brennan CW, Hambardzumyan D, et al. Perivascular
Nitric  Oxide Activates Notch Signaling and
Promotes Stem-like Character in PDGF-Induced
Glioma Cells. Cell Stem Cell. 2010; 6(2): 141-52.

72. Noguera-Troise I, Daly C, Papadopoulos NIJ ii
A¥


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html

[ Downloaded from shefayekhatam.ir on 2026-10-13 ]

[ DOI: 10.66224/shefa.14.3.67 ]

g QL......'L PG o)La..'."a ‘[VLN&)LQ)? 0y9°

é;s_)_c ;4,_—“—3—&

Coetzee S, Boland P, Gale NW, et al. Blockade of D114
inhibits tumour growth by promoting non-productive
angiogenesis. Nature. 2006; 444(7122): 1032-7.

73. Li JL, Sainson RCA, Shi W, Leek R, Harrington
LS, Preusser M, et al. Delta-like 4 Notch ligand
regulates tumor angiogenesis, improves tumor
vascular function, and promotes tumor growth
in vivo. Cancer Res. 2007;67(23):11244-53.

74. Akil A, Gutiérrez-Garcia AK, Guenter R, Rose
JB, Beck AW, Chen H, et al. Notch Signaling in
Vascular  Endothelial ~Cells, Angiogenesis, and
Tumor Progression: An Update and Prospective.
Front Cell Dev Biol. 2021; 9: 642352.

75. Guelfi S, Hodivala-Dilke K, Bergers G. Targeting
the tumour vasculature: from vessel destruction to
promotion. Nat Rev Cancer. 2024; 24(10): 655-75.

76. Shi Q, Xue C, Zeng Y, Yuan X, Chu Q, Jiang
S, et al. Notch signaling pathway in cancer:
from mechanistic insights to targeted therapies.
Signal Transduct Target Ther. 2024; 9(1): 128.

77. Fan  X.  y-Secretase  inhibitor—resistant
glioblastoma  stem cells require RBPJ to
propagate. J Clin Invest. 2016; 126(7): 2415-8.

78. Liebelt BD, Shingu T, Zhou X, Ren J,
Shin SA, Hu J. Glioma Stem Cells: Signaling,
Microenvironment, and  Therapy. Ulasov IV,
editor. Stem Cells Int. 2016; 2016(1): 7849890.

79.JinJ, Grigore F, Chen C, Li M. Self-renewal signaling
pathways and differentiation therapies of glioblastoma
stem cells (Review). Int J Oncol. 2021; 59(1): 45.

80. Pistollato F, Rampazzo E, Persano L, Abbadi
S, Frasson C, Denaro L, et al. Interaction of
Hypoxia-Inducible Factor-lo. and Notch Signaling
Regulates Medulloblastoma Precursor Proliferation
and Fate. Stem Cells. 2010; 28(11): 1918-29.

81. Hu YY, Zheng MH, Cheng G, Li L, Liang L, Gao
F, et al. Notch signaling contributes to the maintenance
of both normal neural stem cells and patient-derived
glioma stem cells. BMC Cancer. 2011; 11(1): 82.

82. Zheng X, Linke S, Dias JM, Zheng X, Gradin K,
Wallis TP, et al. Interaction with factor inhibiting
HIF-1 defines an additional mode of cross-coupling
between the Notch and hypoxia signaling pathways.

.i Proc Natl Acad Sci. 2008; 105(9): 3368-73.
AD

83. Irshad K, Mohapatra SK, Srivastava C, Garg
H, Mishra S, Dikshit B, et al. A Combined Gene
Signature of Hypoxia and Notch Pathway in Human
Glioblastoma and Its Prognostic Relevance. Alonso
MM, editor. PLOS ONE. 2015; 10(3): e0118201.

84. Ben-Shushan E, Feldman E, Reubinoff
BE. Notch Signaling Regulates Motor Neuron
Differentiation of Human  Embryonic  Stem
Cells. Stem  Cells. 2015; 33(2): 403-15.

85.LinY, Sun H, Dang Y, Li Z. Isoliquiritigenin inhibits
the proliferation and induces the differentiation of
human glioma stem cells. Oncol Rep [Internet]. 2017.

86. Cenciarelli C, Marei HE, Zonfrillo M, Casalbore
P, Felsani A, Giannetti S, et al. The interference
of Notchl target Hesl affects cell growth,
differentiation and invasiveness of glioblastoma
stem cells through modulation of multiple oncogenic
targets.  Oncotarget. 2017;  8(11):  17873-86.

87. Ohtsuka T. Hesl and Hes5 as Notch
effectors in mammalian neuronal differentiation.
EMBO J. 1999; 18(8): 2196-207.

88. Saito N, Hirai N, Aoki K, Suzuki R, Fujita S,
Nakayama H, et al. The Oncogene Addiction Switch
from NOTCH to PI3K Requires Simultancous
Targeting of NOTCH and PI3K Pathway Inhibition
in Glioblastoma. Cancers. 2019; 11(1): 121.

89. Giordano F, D’Amico M, Montalto FI, Malivindi
R, Chimento A, Conforti FL, et al. Cdk4 Regulates
Glioblastoma Cell Invasion and Stemness and Is
Target of a Notch Inhibitor Plus Resveratrol Combined
Treatment. Int J Mol Sci. 2023; 24(12): 10094.

90. Koury J, Zhong L, Hao J. Targeting Signaling
Pathways in Cancer Stem Cells for Cancer
Treatment. Stem Cells Int. 2017; 2017: 1-10.

91.Ding D, LimKS, Eberhart CG. Arsenic trioxide inhibits
Hedgehog, Notch and stem cell properties in glioblastoma
neurospheres. Acta Neuropathol Commun. 2014;2(1):31.

92. Krop I, Demuth T, Guthriec T, Wen PY, Mason
WP, Chinnaiyan P, et al. Phase I Pharmacologic and
Pharmacodynamic Study ofthe Gamma Secretase (Notch)
Inhibitor MK-0752 in Adult Patients With Advanced
Solid Tumors. J Clin Oncol. 2012; 30(19): 2307-13.

93. Behzad Basirat AM, Behzad Basirat Z,


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html

1F0 el dpgs ojlocs qedlo= 093

[ Downloaded from shefayekhatam.ir on 2026-10-13 ]

[ DOI: 10.66224/shefa.14.3.67 ]

& T

Rezaei Kia F, Ebrahimi S, Gorji A. Microglia:
Structure, Function, and Role in the CNS.
Neurosci J Shefaye Khatam. 2025; 13(4): 91-111.

94. Zhu TS, Costello MA, Talsma CE, Flack CG,
Crowley JG, Hamm LL, et al. Endothelial Cells Create
a Stem Cell Niche in Glioblastoma by Providing
NOTCH Ligands That Nurture Self-Renewal of Cancer
Stem-Like Cells. Cancer Res. 2011; 71(18): 6061-72.

95. Li D, Masiero M, Banham AH, Harris AL.
The notch ligand JAGGED1 as a target for
anti-tumor therapy. Front Oncol. 2014; 4: 254.

96. Neftel C, Laffy J, Filbin MG, Hara T, Shore
ME, Rahme GJ, et al. An Integrative Model
of Cellular States, Plasticity, and Genetics for
Glioblastoma.  Cell.  2019; 178(4): 835-849.

97. Wang Z, Zhang H, Xu S, Liu Z, Cheng
Q. The adaptive transition of glioblastoma

stem cells and its implications on treatments.
Signal Transduct Target Ther. 2021; 6(1): 124.

98. Gao F, Yao M, Shi Y, Hao J, Ren Y, Liu Q, et
al. Notch pathway is involved in high glucose-
induced apoptosis in podocytes via Bcl-2 and p53
pathways. J Cell Biochem. 2013; 114(5): 1029-38.

99. Zhao Y, Deng B, Li Y, Zhou L, Yang L, Gou X,
et al. Electroacupuncture Pretreatment Attenuates
Cerebral Ischemic Injury via Notch Pathway-Mediated
Up-Regulation of Hypoxia Inducible Factor-la in
Rats. Cell Mol Neurobiol. 2015; 35(8): 1093—-103.

100. Kwon OJ, Zhang L, Wang J, Su Q, Feng
Q, Zhang XHF, et al. Notch promotes tumor
metastasis in a prostate-specific Pten-null mouse
model. J Clin Invest. 2016; 126(7): 2626-41.

101. Drakos E, Singh RR, Rassidakis GZ, Schlette E,
Li J, Claret FX, et al. Activation of the p53 pathway
by the MDM2 inhibitor nutlin-3a overcomes BCL2
overexpression in a preclinical model of diffuse
large B-cell lymphoma associated with t(14;18)
(q32:;q21).  Leukemia. 2011;  25(5): 856-67.

102. Ladi E, Nichols JT, Ge W, Miyamoto A,
Yao C, Yang LT, et al. The divergent DSL ligand
DIlI3 does not activate Notch signaling but cell
autonomously attenuates signaling induced by other
DSL ligands. J Cell Biol. 2005; 170(6): 983-92.

103. Spino M, Kurz SC, Chiriboga L, Serrano J, Zeck

B, Sen N, et al. Cell Surface Notch Ligand DLL3 is a
Therapeutic Target in Isocitrate Dehydrogenase—mutant
Glioma. Clin Cancer Res. 2019; 25(4): 1261-71.

104. Matsuo K, Taniguchi K, Hamamoto H, Inomata Y,
Komura K, Tanaka T, et al. Delta-like canonical Notch
ligand 3 as a potential therapeutic target in malignancies:
A brief overview. Cancer Sci. 2021; 112(8): 2984-92.

105. Zhou W, Cheng L, Shi Y, Ke SQ, Huang Z,
Fang X, et al. Arsenic trioxide disrupts glioma stem
cells via promoting PML degradation to inhibit
tumor growth. Oncotarget. 2015; 6(35): 37300-15.

106.Xial,LiY,YangQ,MeiC,ChenZ,BaoB,etal. Arsenic
Trioxide Inhibits Cell Growth and Induces Apoptosis
through Inactivation of Notch Signaling Pathway in
Breast Cancer. Int J Mol Sci. 2012; 13(8): 9627-41.

107. Shao W, Fanelli M, Ferrara FF, Riccioni R,
Rosenauer A, Davison K, et al. Arsenic trioxide
as an inducer of apoptosis and loss of PML/RAR
alpha protein in acute promyelocytic leukemia
cells. J Natl Cancer Inst. 1998; 90(2): 124-33.

108. Lai IC, Shih PH, Yao CJ, Yeh CT, Wang-Peng J,
Lui TN, et al. Elimination of Cancer Stem-Like Cells
and Potentiation of Temozolomide Sensitivity by
Honokiol in Glioblastoma Multiforme Cells. Debinski
W, editor. PLOS ONE. 2015; 10(3): ¢0114830.

109. Ponnurangam S, Mammen JMV, Ramalingam S,
He Z, Zhang Y, Umar S, et al. Honokiol in Combination
with Radiation Targets Notch Signaling to Inhibit Colon
Cancer Stem Cells. Mol Cancer Ther.2012; 11(4): 963-72.

110. Li M, Chen F, Clifton N, Sullivan DM,
Dalton WS, Gabrilovich DI, et al. Combined
Inhibition of  Notch
Bel-xL  Results in  Synergistic ~ Antimyeloma
Effect. Mol Cancer Ther. 2010; 9(12): 3200-9.

Signaling and  Bcl-2/

111. Li X, Liu B. FBXW7 in leukemia: A critical
regulator of oncogenic stability and a potential
therapeutic target. Tumor Discov. 2025; 4(3): 1.

112. Berghtold G, Dantas Barbosa C, Dieffenbach G,
Daudigeos-DubusE, Blokus H, FerreiraC,etal. NOTCH1
inhibition by the gamma-secretase inhibitor RO4929097
in pediatric glial tumors. J Clin Oncol. 2011; 29: 9555.

113. Deng J, Liu AD, Hou GQ, Zhang X, Ren K,

Chen XZ, et al. N-acetylcysteine decreases malignant

11

characteristics of glioblastoma cells by inhibiting Notch2 .I
A?


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html

[ Downloaded from shefayekhatam.ir on 2026-10-13 ]

[ DOI: 10.66224/shefa.14.3.67 ]

g QL......'L PG o)La..'."a ‘[VLN&)LQ)? 0y9°

|

é;s_)_c ;4,_—“—3—&

signaling. J Exp Clin Cancer Res. 2019; 38(1): 2.

114. Opacak-Bernardi
Effects of cell
peptide conjugated to elastin-like polypeptide on
glioblastoma cells. J Drug Target. 2017; 25(6): 523-31.

T, Ryu JS, Raucher D.

penetrating  Notch inhibitory

115. Zhang G, Tanaka S, Jiapaer S, Sabit H,
Tamai S, Kinoshita M, et al. RBPJ contributes to
the malignancy of glioblastoma and induction of
proneural-mesenchymal transition via IL-6-STAT3

pathway. Cancer Sci. 2020; 111(11): 4166-76.

116. Iser IC, Pereira MB, Lenz G, Wink MR. The
Epithelial-to-Mesenchymal Transition-Like Process in
Glioblastoma: An Updated Systematic Review and In
Silico Investigation. Med ResRev.2017;37(2):271-313.

117. Xie M, Zhang L, He C, Xu F, Liu J, Hu Z, et al.
Activation of notch-1 enhances epithelial-mesenchymal
transition in gefitinib-acquired resistant lung cancer

cells. J Cell Biochem. 2012; 113(5): 1501-13.

118. Zeng Z, Fu M, Hu Y, Wei Y, Wei X, Luo
M. Regulation and signaling pathways in cancer
cells:

stem implications  for

2023;

targeted therapy

for cancer. Mol Cancer. 22(1):  172.

119. Qin HY, Fu LA, Han H. Regulation of Glioma
Stem Cells by
Mechanisms

the Notch Signaling Pathway:
and Therapeutic Implications. In:
Shostak S, editor. Cancer Stem Cells - The Cutting
Edge London: 2011.

[Internet]. IntechOpen;

120. Dong M, Zhang X, Peng P, Chen Z, Zhang Y,
Wan L, et al. Hypoxia-induced TREMI1 promotes
mesenchymal-like states of glioma stem cells
tumor-associated

590: 216801.

via  alternatively  activating

macrophages. Cancer Lett. 2024;

121.BrauncEB,GeistF, Tang X,KalariK,BougheyJ, Wang
L, etal. Identification of a Notch transcriptomic signature
for breast cancer. Breast Cancer Res. 2024; 26(1): 4.

122. Sorrentino C, Cuneo A, Roti G. Therapeutic

Targeting of Notch  Signaling Pathway in
Hematological Malignancies. Mediterr J
Hematol Infect Dis. 2019; 11(1): e2019037.

123. Lu Z, Ren Y, Zhang M, Fan T, Wang Y, Zhao
Q, et al. FLI-06 suppresses proliferation, induces
apoptosis and cell cycle arrest by targeting LSD1 and
Notch pathway in esophageal squamous cell carcinoma
cells. Biomed Pharmacother. 2018; 107: 1370-6.

124. Giovannini C, Bolondi L, Gramantieri L.
Targeting Notch3 in Hepatocellular Carcinoma:
Molecular Mechanisms and Therapeutic
Perspectives. Int J Mol Sci. 2016; 18(1): 5.

125. Zhou J, Meng N, Lu L, Lu J, Wu S, Ding
Y, et al
glioma-targeted drug delivery. J Control Release
Off J Control Release Soc. 2024; 369: 722-33.

A novel peptide-drug conjugate for

126. Liao J, Fan L, Li Y, Xu QQ, Xiong LY, Zhang
SS, et al. Recent advances in biomimetic nanodelivery

systems: New brain-targeting strategies. J Control
Release Off J Control Release Soc. 2023; 358: 439-64.

127. Mizoguchi A, Takayama A, Arai T, Kida Y,
Kawauchi J, Sudo H. Abstract 510: MicroRNA-8073
as a tumor suppressor and a potential diagnostic and
therapeutic target. Cancer Res. 2018; 78: 510-510.

128. Yuan X, Wu H, Xu H, Xiong H, Chu Q, Yu S, et
al. Notch signaling: an emerging therapeutic target for
cancer treatment. Cancer Lett. 2015; 369(1): 20-7.

129. Banu MA, Dovas A, Cuervo H, Pereira B, Mahajan
A, Ding H, et al. Abstract 5103: Notch is a master
regulator of mesenchymal transformation and therapeutic
resistance in glioma. Cancer Res. 2018; 78: 5103-5103.

130. Cai J, Qiao Y, Chen L, Lu Y, Zheng D. Regulation
of the Notch signaling pathway by natural products for
cancer therapy. J Nutr Biochem. 2024; 123: 109483.

131. Guessous F, Zhang Y, Kofman A, Catania
A, Li Y, Schiff D, et al. microRNA-34a is
tumor suppressive in brain tumors and glioma
cells. Cell 2010; 9(6): 1031-6.

stem Cycle.

132. Li WB, Ma MW, Dong LJ, Wang F, Chen
LX, Li XR. MicroRNA-34a notchl
and inhibits cell proliferation in glioblastoma
multiforme. Cancer Biol Ther. 2011; 12(6): 477-83.

targets

133. Xu H, Zhang Y, Qi L, Ding L, Jiang H, Yu H.
NFIX Circular RNA Promotes Glioma Progression
by Regulating miR-34a-5p via Notch Signaling

Pathway. Front Mol Neurosci. 2018; 11: 225.

134. Zhao C, Guo R, Guan F, Ma S, Li M, Wu J, et al.
MicroRNA-128-3p Enhances the
of Temozolomide in Glioblastoma by Targeting
c-Met and EMT. Sci Rep. 2020; 10(1): 9471.

Chemosensitivity

135. Xu J, Song J, Xiao M, Wang C, Zhang Q, Yuan


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html

1F0 el dpgs ojlocs qedlo= 093

[ Downloaded from shefayekhatam.ir on 2026-10-13 ]

[ DOI: 10.66224/shefa.14.3.67 ]

& T

X, et al. RUNX1 (RUNX family transcription factor
1), a target of microRNA miR-128-3p, promotes
temozolomide resistance in glioblastoma multiform by
upregulating multidrug resistance-associated protein
1 (MRPI1). Bioengineered. 2021; 12(2): 11768-81.

136. Yi Q, Yue J, Liu Y, Shi H, Sun W,
Feng J, et al. Recent advances of exosomal
circRNAs in cancer and their potential clinical
applications. J Transl Med. 2023; 21(1): 516.

137. Zhang S, Guo S, Liang C, Lian M. Long

intergenic  noncoding RNA 00021  promotes
glioblastoma temozolomide resistance by
epigenetically  silencing p21  through  Notch

pathway. ITUBMB Life. 2020; 72(8): 1747-56.

138. He Z, Zhong Y, Regmi P, Lv T, Ma W, Wang J,
et al. Exosomal long non-coding RNA TRPM2-AS
promotes angiogenesis in gallbladder cancer through
interacting with PABPC1 to activate NOTCHI
signaling pathway. Mol Cancer. 2024; 23(1): 65.

139. Masoomabadi N, Gorji A, Ghadiri T, Ebrahimi S.
Regulatory role of circular RNAs in the development
of therapeutic resistance in the glioma: A double-edged
sword. Iran J Basic Med Sci [Internet]. 2025; 28(1).

140. Golabi F, Malekpour M, Midjani F,
Kashkooli M, Behrouzi B. Correlation between
computational insights into non-coding RNA
regulatory networks and glioblastoma survival.

J  Clin Oncol [Internet]. 2025;43(16_suppl).

141.LiY,RenY, Wang Y, Tan Y, Wang Q, Cai J, et al. A
Compound AC1Q3QWB Selectively Disrupts HOTAIR-
Mediated Recruitment of PRC2 and Enhances Cancer
Therapy of DZNep. Theranostics. 2019; 9(16): 4608-23.

142. Wang W, Zhou Y, Wang J, Zhang S, Ozes
A, Gao H, et al. Targeting Ovarian Cancer Stem
Cells by Dual Inhibition of the Long Noncoding
RNA HOTAIR and Lysine Methyltransferase
EZH2. Mol Cancer Ther. 2024; 23(11): 1666-79.

143. Fang K, Liu P, Dong S, Guo Y, Cui X, Zhu X, et
al. Magnetofection based on superparamagnetic iron
oxide nanoparticle-mediated low IncRNA HOTAIR
expression decreases the proliferation and invasion of
glioma stem cells. Int J Oncol. 2016; 49(2): 509-18.

144. Wasson CW, Ross RL, Wells R, Corinaldesi
C, Georgiou ICh, Riobo-Del Galdo NA, et al. Long
non-coding RNA HOTAIR induces GLI2 expression

through Notch signalling in systemic sclerosis dermal
fibroblasts. Arthritis Res Ther. 2020; 22(1): 286.

145. Wang J, Li T, Wang B. Exosomal transfer
of miR-25-3p promotes the proliferation and

temozolomide resistance of glioblastoma cells by
targeting FBXW?7. Int J Oncol. 2021; 59(2): 64.

146. Vieira de Castro J, Gongalves CS, Hormigo A,
Costa BM. Exploiting the Complexities of Glioblastoma
Stem Cells: Insights for Cancer Initiation and
Therapeutic Targeting. Int J Mol Sci. 2020; 21(15): 5278.

147. Huang X, Shi S, Wang H, Zhao T, Wang
Y, Huang S, et al. Advances in antibody-based
drugs and their delivery through the blood-brain
barrier for targeted therapy and immunotherapy of
gliomas. Int Immunopharmacol. 2023; 117: 109990.

148. Herrera-Rios D, Li G, Khan D, Tsiampali J,
Nickel AC, Aretz P, et al. A computational guided,
functional validation of a novel therapeutic antibody
proposes Notch signaling as a clinical relevant and
druggable target in glioma. Sci Rep. 2020; 10(1): 16218.

149. Cong P, Wu T, Huang X, Liang H, Gao X, Tian L, et
al. Identification ofthe Role and Clinical Prognostic Value
of Target Genes of m6A RNA Methylation Regulators
in Glioma. Front Cell Dev Biol. 2021; 9: 709022.

150.ZhangL,LiF,ZhangL,ZhouY,LiuY,LiuJ,etal. KIF18B
drives the malignant progression of gliomas by activating
the Notch pathway. Cell Signal. 2025; 134: 111888.

151. Yang Q, Deng L, Li J, Miao P, Liu W, Huang
Q. NR5A2 Promotes Cell Growth and Resistance to
TemozolomideThroughRegulatingNotchSignal Pathway
in Glioma. OncoTargets Ther. 2020; 13: 10231-44.

152. Shen N, Lv W, Li S, Liu D, Xie Y, Zhang J, et al.
Noninvasive Evaluation of the Notch Signaling Pathway
via Radiomic Signatures Based on Multiparametric
MRI in Association With Biological Functions of
Patients With Glioma: A Multi-institutional Study.
J Magn Reson Imaging. 2023; 57(3): 884-96.

153. Patel D, Wairkar S, Yergeri MC. Current
Developments in Targeted Drug Delivery Systems
for Glioma. Curr Pharm Des. 2020; 26(32): 3973-84.

154. Akbar Samadani A, Keymoradzdeh A, Shams
S, Soleymanpour A, Elham Norollahi S, Vahidi S,
et al. Mechanisms of cancer stem cell therapy. Clin —
Chim Acta Int J Clin Chem. 2020; 510: 581-92. I


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html

[ Downloaded from shefayekhatam.ir on 2026-10-13 ]

[ DOI: 10.66224/shefa.14.3.67 ]

g QL......'L PG o)La..'."a ‘[VLN&)LQ)? 0y9°

]

é;s_)_c ;4,_—“—3—&

155.RaniV, Venkatesan J, Prabhu A. Nanotherapeutics in
glioma management: Advances and future perspectives.
J Drug Deliv Sci Technol. 2020; 57: 101626.

156. Min W, Zou C, Dai D, Zuo Q, Chen C,
Xu J, et al. Integrin Beta 1 Promotes Glioma
Cell Proliferation by Negatively Regulating the
Notch Pathway. J Oncol. 2020; 2020: 8297017.

157. Xia X, Wang Z, Song L, Cheng Y, Xiong P, Li S.
FAM3C Regulates Glioma Cell Proliferation, Invasion,
Apoptosis, and Epithelial Mesenchymal Transition via
the Notch Pathway. Cancer Med. 2024; 13(23): ¢70412.

158. Aggarwal V, Tuli HS, Varol M, Tuorkey M, Sak
K, Parashar NC, et al. NOTCH signaling: Journey
of an evolutionarily conserved pathway in driving
tumor progression and its modulation as a therapeutic
target. Crit Rev Oncol Hematol. 2021; 164: 103403.

159. Ferreira A, Aster JC. Notch signaling in cancer:
Complexity and challenges on the path to clinical
translation. Semin Cancer Biol. 2022; 85: 95-106.

160. Casili G, Lanza M, Filippone A, Caffo M, Paterniti
I, Campolo M, et al. Overview on Common Genes
Involved in the Onset of Glioma and on the Role of
Migraine as Risk Factor: Predictive Biomarkers or
Therapeutic Targets? J Pers Med. 2022; 12(12): 1969.

161. Jiang H, Bian W, Sui Y, Li H, Zhao H, Wang

W, et al. FBXO42 facilitates Notch signaling
activation and  global chromatin  relaxation
by  promoting  K63-linked  polyubiquitination
of RBPJ. Sci Adv. 2022; 8(38): cabg4831.

162. Hong J, Gu R, Cheng W, Lu C, Wang X.
LncRNA MACCI1-AS1 facilitates the cell growth
of small cell lung cancer by sequestering miR-
579-3p and NOTCHI1-pathway.
Int J Biol 2024; 281: 136579.

mediating
Macromol.

163. Parmigiani E, Ivanek R, Rolando C, Hafen K,
Turchinovich G, Lehmann FM, et al. Interferon-y
resistance and immune evasion in glioma develop
via Notch-regulated co-evolution of malignant and
immune cells. Dev Cell. 2022; 57(15): 1847-1865.

164. You WK, Schuetz TJ, Lee SH. Targeting
the DLL/Notch
Cancer: Challenges and Advances in Clinical
Development. Mol Cancer Ther. 2023; 22(1): 3-11.

Signaling Pathway in

165. Vazquez-Arreguin K, Otani Y, Rivera-Caraballo
K, Kaur B. TMIC-61. DEVELOPMENT OF A
NOVEL NOTCH-TARGETING ONCOLYTIC
HSV FOR GBM TUMORS. Neuro-Oncol. 2024; 26.

166. Messerschmidt VL, Chintapula U, Kuriakose AE,
Laboy S, Truong TTD, Kydd LA, etal. Notch Intracellular
Domain Plasmid Delivery via Poly(Lactic-Co-Glycolic
Acid) Nanoparticles to Upregulate Notch Pathway
Molecules. Front Cardiovasc Med. 2021; 8: 707897.

167. Zhang G, Yao M, Ma S, Zhang K, Wang Y, Wang
Z, et al. Application of cell membrane-functionalized
biomimetic nanoparticles in the treatment of
glioma. J Mater Chem B. 2023; 11(30): 7055-68.

168. Zhang F, Wen C, Peng Y, Hu Z, Zheng S, Chen W,
et al. Biomimetic lipid nanoparticles for homologous-
targeting and enhanced photodynamic therapy
against glioma. Eur J Pharm Sci. 2023; 190: 106574.

169. Chen KY, Bush K, Klein RH, Cervantes V, Lewis
N, Naqvi A, et al. Reciprocal H3.3 gene editing identifies
K27MandG34Rmechanismsinpediatricgliomaincluding
NOTCH signaling. Commun Biol. 2020; 3(1): 363.

170. Wu H, Wei M, Li Y, Ma Q, Zhang H.
Research Progress on the Regulation Mechanism
of Key Signal Pathways Affecting the Prognosis
of Glioma. Front Mol Neurosci. 2022; 15: 910543.

171. Ghaffarian Zirak R, Tajik H, Asadi J,
Hashemian P, Javid H. The Role of Micro RNAs
in Regulating PI3K/AKT Signaling Pathways in
Glioblastoma. Iran J Pathol. 2022; 17(2): 122-36.

172. D’Amico M, De Amicis F. Aberrant Notch
signaling in gliomas: a potential landscape of actionable
converging targets for combination approach in therapies
resistance. Cancer Drug Resist. 2022; 5: 939-53.

173. Hersh AM, Gaitsch H, Alomari S, Lubelski
D, Tyler BM. Molecular Pathways and Genomic
Landscape of Glioblastoma Stem Cells: Opportunities
for Targeted Therapy. Cancers. 2022; 14(15): 3743.


http://dx.doi.org/10.66224/shefa.14.3.67
https://shefayekhatam.ir/article-1-2657-en.html
http://www.tcpdf.org

