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B FE (GEO) v i BB 45 GSE108474 Jf-3 3+ GEO2R 3k
B GBM 2SR N, 5830 T- 804 7 (FerrDb ) rp 3[R 42
Xt b, ARAF R AE T M 56 22 52 3L A5 FIH DAVID i 4 i 47
GO 1 KEGG & ££ 437 s FIIF String W35 1] 228 |11 B4 (PPI)
W2 ; I Cytoscape B4 A I 45 i 42 32 v P AR 201 BE 1
FIF TIMER [ 336 #4775 R 6328 52 108 4387 5 R A GEPIA [
SHEAT RNA 35 5 FUEE DA DGR 4307 s R HPA 250408 122 43
BRI 3L K B (358 2 55 FILH TISIDB 44 22 3617 i o
PEFIEA M 4347 5 i8I 92 i %€ 6 72 it PCR 7E GBM 4 Jifa
A172 F1 U251IMG 51E 5 BIE BB 40 i HA1800 [8] b4 AX 4
FLHM mRNA 225, R 5331 N ERFSEEFEFA 114
ARIET AR H ; GO Hl KEGG & 4E 4 #1 Bm 114 AN JEH
AT RBAE I R BE R 635 55 T R FEAE Y, FHE T B A8 T
Wi — B S AR AR e e 0 TR 5 114 S SRR R B PPT R 2%
e T 10 X ALEE I, F A A AL B 4> 44 (CD44) (R
XU HE R 2 (MDM2) Fi A5 5 5% S 7 R e 005 F 3
(STAT3) W& F 35 1 GBM & 35 A= 17 5 AIK; GBM 41 fifd
CD44 MDM2 1 STAT3 1) mRNA #3558 F 1E % 5% I 5 40
Ji 5 v A e JBJ 4 4 +p CD44 MDM2 il STAT3 ()28 H £ ik
=T IEH MZHZ; GBM Hh 3 ANJEF I RB W 50T 2 i
A 5 GoBERE AT R 7R , GBM H CD44 STAT3 515 vhpr
0y .CDA™ T M A 2R 40 M 5032 A 26 , MDM2 550 5¢
ARAUAEAT CD8 ™ T ZHAf IR M 3¢, H. 3 DI H 5 ZFhits
LB F LA FZ IR Rk 6. 8518 CD44 MDM2
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LA GBM HEAEIA S
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2021 4E WHO AR $J5 i PRARE 555 07 B2 AR
L S5 96 53 A TN B 7 1 J o 9 L ZE R i
JE J5 R , o BN TR 7 1 1 i S5 Sk D BB
0 se , IDH 5888 ;) /58 i Jot 4 fif e , IDH 572
I 1p/19q H gl 2 AL B e 5t B: 41 i 987 ( glioblasto-
ma,GBM) , IDH Bf /=71 GBM J& i A\ e £ I
It H {2808 1 ek i B B VR OR B, AR
F LA INT 15 A~ AP ik, %98 GBM
(53 FHL, SR AR R B L BRAE T
JE AT IR IE Y — R RE P A T S, 5 LA A
TRECAN ], JH: 322 ply T 44t L PN O o 0 P A A
AN T ARk R ) 2 A5 I 20, 175 5 v e 400 i R K
T SRS — R A R A ik

H HiF GBM rr kg8 T 1 AL I 52 i AL T 01 3 B
BOAWIRA A Y5 B 2245 6 SR Bk, K GBM
25 IR TR GRS T B K AT LU, # i GBM h
PRACTAH G 22 5 3RB B i 2 1 BLAE (protein — pro-
tein interaction , PPI) X 4% | 3 M\ 363k 22 55 . 0l J5 52 Wil
DL G 5 15 118 55 0 B0 D) 8% v 18 X A 5 [ 4 43
Br, ttoE GBM kAL T 1 4F Bl S Ak J

1 #M8R5FZE

1.1 MR EW 2IE R 40 HA1800 &
B B A4t M s 7 Ak (b v SRV A WU R A IR A W) L 82
5 MI013) | JB 5 BE 20 M98 40 L 3R A 172 (aRDE i
FEEMRHCA R F] L 5245 CL-0012) |, Jie 5T 1 20 ]
AN &R U25IMG ( b b BEBE 40 i %, H %5
TCHu58), DMEM % 7= &£ ( & GIBCO, %7 5.
C3113-0500) , Jifi 4= ML (b g 06 A )RR PR 2
#] VivaCell , 525 . C04001-500) , & -8 HRIREY .
1 x Phosphate Buffered Solution 2% ik . i 2 1 i (b
RS ERHA R A ], 585 : P1400 ,P1020 , T1320)
TRIzol 30 | S %% 517 & ( 3¢ [ ThermoFisher 23],
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5 :15596026  K1622) , sEif ¢ Y6 € £ PCR 1Y TR
TRR (LLIR R 2 A IR R A IR A W), 52 5
CW2601H) , — S ALBREG FRAR S22 5E i PCR Y
( Z£[E ThermoFisher 2\ ], 53140 4351106) , {3 &
BT (H 4 OLYMPUS, 7 5. DP74) , PCR 4" 1 {%
(£ Bio-Rad A #], %1% :C1000)
1.2 7Fi&
1.2.1 ffit GBM sk X £ AR AR B
Gene Expression Omnibus ( GEO ) % #i% £ ( https://
www. ncbi. nlm. nih. gov/gds/ ) H GSE108474 %4 4
(2% 221 1] GBM HEA AN 28 ] IE 5 I 4UEA)
{#i F| GEO2R ( https ;//www. nchi. nlm. nih. gov/geo/
geo2r/ ) BHE AL AT 25 S B A i i, F LA P <0.05 H.
log FCI > 1 i debrit, 45 CBM ZE 3Rk B A
{fi [} GraphPad Prism 9 B/ 22 KL IWERIE TS
¥4 & FerrDb (http ;//www. zhounan. org/ferrdb) Hf
T ERBET AR DI B (R 3l H Bk AR TR DG A 48
iRk A PubMed BUdia 7 v i) 784 J5 R AL T2 AH G 3C
k) o I = B M i (http ://bioinformatics. psb.
ugent. be/webtools/Venn/ ) ¥ GBM 2 R FikFR 5
BRICT BT LR, 3R B GBM RSB T A G 25 7
FIRFHE
1.2.2 2% A B4 GO f= KEGG 247 FIFHEL
T E. W5 DAVID (https : //david. ncifcrf. gov ) X | ik
PAFHEER #E4T GO T REAN KEGG i #% & 4 70,
He GO 43 #7140 45 4 il 21 43 ( cellular component,
CC) /3T I BE (molecular function, MF) | 4= ¥ 1 #2
( biological process,BP) =/~
1.2.3 My 2 57 &K A PPl W 4 Fe ik W 2
AR B AR M 2h String (https ://en.
string-db. org) F I - B & GBM H kB T-AH K 2 57
FRFEA ) PPL 2%, 3 ] Cytoscape 3. 8. 2 $iff:
AT AIARAL 23 B, {8 ] CytoHubba i {1, #% i * De-
gree” (E ) PPL 2% rp (1T 10 44 I AX 2 5L 1A
1.2.4 %A TIMER W 35347 & F Fo fo 502 8 547
i FHAEZR 53 #r R %G TIMER ( https ; // cistrome. shin-
yapps. io/timer/ ) X PPI [ 2% H (X 21 & [ i 4 7 AR A7
523 M, 21| Kaplan-Meier g2k, 7F 4] ] TIMER
W3k 3 A i) GBM 3 5 T JS X 4 i PR S 2 i
PN (AR b B 40 .CD8 ™ T 4 Jifd ,CD4 " T 4
L A8 S BR AT A 5k 200 i e v PR AR i) R K
A AHICAE o
1.2.5 1% ) GEPIA W3kt 47 W 69 £k oM A=
AR M B H 3 AT 3G GEPIA (http:// gepia.

cancer-pku. cn) FLE K I T % H TCGA il GTEx
X PR R A vh O g 1) IR A RNA-seq B0l , A
WFFEE S Fl GEPLIA ¥ il 5§ 73 BT 52 i) T 41X 201 hk
PRITE TR N ZH 2R GBM H 3R 35 7K 1, P T 1o
Hh i PRUAH DG 23 A L R 36 31E GBM Hh 52 1) i Ji5 X 40
SR S BAE T PR S BA A G
1.2.6 12 HPA #3E F AT & G kA 54 FIH
HPA ( https : //www. proteinatlas. org ) % #& 72 F7 Wit 45
IR A S sk S USRS B T
S GBM 25 T 1 X 201 5k DR 7 A ki 2H 2L
PO I IR A i R A K
1.2.7 4% A TISIDB £ 48 & BEAT IF 4 S 4% AEAR X
P AT IR S g o3 B a7 TISIDB (hitp ./
cis. hku. hk/TISIDB/index. php ) 43 # PPI M &% 52
M) GBM G815 (X ALk R 5 s AL R - A R
SEAAR R ) 70 G B ORI S5 5 R A
1.2.8 ez fF HA1800 4 a4 Fh 2 i J5 4
g R E 80% ~90% B, 518 1 2 (1
VA AT A A A AL B, R 20 B R SR Je 5
B KR RE AN ML A0 i ZR AL72 F1 U251MG 41 i)
Hedh 2 DMEM $igedkrh (405 10% Mg F1 1% 7 -
HEFRIRAW) i ERKE 80% ~90% i, #2081 : 3
(1) A7 T 2 AL A AL B, RR AR SRR E J5 (56 3
UG T8,
1.2.9  SEEFEERE R PCRBGA 20 i b 5 i B 3 T
JERR A FER 1) mRNA RGK7KSF i AT TRIzol 4%
SRR Y S RNA 7R E B 05 ol B e s aalh) ke
FRIAY RNA 308 58 ¢cDNA, PCR SE5GHY 20 pl J
REAZ R ER 51974 0.5 wl.2 wl FEZk cDNA 10
pl SEEF S E 5 PCR M BUR AR R LA M 7wl T
Ko GAPDH Sy NZ, R4 3 RIFL, Sl A 3 Ik,
ZERBER L 2 IR R R A ek R 51
%% : GAPDH E 1] 5'-GAGTCAACGGATTTGGTCGT-
3', ;)] 5'-TTGATTTTGGAGGGA-TCTCG-3'; CD44 1E
m] 5'-ATAATAAAGGAGCAGCACTTCAGGA -3', Jz ]
5'-ATAATTG-TGTCTTGGTCTCTGGTAGC-3' ; MDM2 1F.
1] 5'-TGCCAAGCTTCTCTGTGAA -3', Jz[n] 5'-CGAT-
GATTCCTGCTGATTGA-3'; STAT3 1E [n] 5'-CCTTTG-
GAACGAAGGGTACA-3', [ 1] 5'-CGGACTGGATCT-
GGGTCTTA-3’, %551 F} GraphPad Prism 8. 0 47
it FfER
1.3 SFHitabE 25w Lk i 1] GEO2R
PGt o3 i SEBf 2 g it PCR 45 3 P 4[] = 3
2 S LR ¢ K g, P <0.05 A ERA ST
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2.1 GBMHH$ETHXERKEIERNIFELS
R M GSE108474 £ dlisE ik 5 331 2= R Ak A
(WL TA) o WNERIET-HHiE 5 FerrDb (W3 T 2265
ToAHOGIE A 484 A, Fig B BL R 7R T R v R 4%
AN VE FH 53 2 42 32 4 BE T 19 © Driver” 2 [H] 264
A IR LT 19 Suppressor” 3£ ] 238 4>, DL K bR
ICBRIET &A1 Marker” JE[H O A, 4425 3Rk 3L
5850 T A TR OGS 4R I, T e 1 114 4~ 58k
FET-AE G 22 A (LT 1B) |, o a5 59 i
HERRFET 1" Driver” JE[H 57 NI B AE T (1) Sup-
pressor” LR DL J 2 AR BRIE TS & AE 117 Marker”
FEE(WE1C)

2.2 £RHEME GO M1 KEGG EENTER 1=
DAVID 4 PE i %) 3815 1 114 DN FEH BE1T GO F
KEGG 7#7 (WL 2) . GO ThRETERE /M4 R4,

A B
§50-

S 40F - GBM 1 i &AL A

Sk - GBMHMIGR L L [A]

g TozE 5217
2,201

=

XX

S 10p

g

= 0

-10 5 0 5 10

log2FC

GBM 1 R IA L K]

BP DRE R AR A4 Tt 220 AE T R R 3R
ik GEJE$E RNA RE0 18 ) 75 5%, CC Thhe
AR AT RS . M ZhiE W S ds
&G r PO E A 4545 DNA 455 5. KEGG 73
Mred B R, Tk B 1 GBM BRFE T4 56 2% S a5k 3k
K25 T YT B - S5 .

2.3 PPI MK HTEER @il Suing WBGHHE T
114 DMERIETAH R 22 3R IR BRI 1) PPT R 4%, 28 Cy-
toscape FAF AT AL AL B Z J5 , 75 B Hy 90 A5k A #4)
B EAE M 45 (DLIE 3A) o i Cytohubba 4 4 A
Degree {H A FRfE , 5 126 H 252 B 55 5 A i 10 X AL
SELR (YLK 3B) |, 530 W HERICER 52 44 (androgen recep-
tor,AR) A& 2 ( murine double minute 2, MDM2) |
F R A KN T-32 48 ( epidermal growth factor receptor,
EGFR) BB MR R A7 WL oT 255 H 1 Jk A
(cAMP responsive element binding protein 1 gene,
CREBI) W% IR 4 % 1 3% i 3B ( glycogen synthase
kinase 3B, GSK3B) {55 % 5 PH ¥ L S B0E 13

C aprmRan T4 3

57 54
114 370 1
0
1
BIETHI I 0
BB A

Bl GBMEZRRZEERKETHXER
A:GBM 22 53R A SR K 1L ] 5 B : GBM 22 57 3K Bk PR 5 BRFE T AR G L R 5 RUAT; €. GBM 114 A ERFE LA G 22 Sk SR AR T 2 26
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(‘signal transducer and activator of transcription 3,
STAT3 ) WA NG W WL -3 HEAL A o &[] (phos-
phatidylinositol-4 , 5-bisphosphate 3-kinase catalytic
subunit alpha gene , PIK3CA) 20 i kRt 53T 44 ( clus-
ter of differentiation 44 ,CD44) SRC Ji% 2 iz 18 fiff ( src
tyrosine kinase, SRC ) F1 MYCN Jii J& J£ [l ( MYCN
proto-oncogene , MYCN') ,
2.4 10 MRAERFES GBM BETFHEXESHT
FI ] TIMER & A 73 A Rt %) 10 ASAX A 56 A R4 7
T HA17457 47, Kaplan-Meier 14k {78 , CD44 ( Log-rank
P =0.003) ,MDM2 ( Log-rank P =0.012) F1 STAT3
(Log-rank P =0.003) [ ik 5 GBM & LA
WUSAHIC (B 4)  BE R = R0 GBM (R i) R AVE
AR
2.5 CD44 MDM2 #1 STAT3 RiZE27% GBM 51F

EINAL BRI LR iz H GEPIA Bds #EXT CD44 |
MDM2 1 STAT3 X 3 AR #1783k & Hr 5k,
¥ GBM 5IEH N HEA T LG, 45 R R 3 M
1£ GBM H 36353 8 FIEH 4141 (¥ P <0.05)
(WES5),

2.6 GBM #1 HA1800 48 ffi th CD44, MDM2 #0
STAT3 §) mRNA RiALERER SR 2EEE
1 PCR 4RI CD44 . MDM2 i1 STAT3 16 1F % &
JE I 5 41 ffl ( HA1800 ) F1 GBM 4 g ( A172 Al
U251MG) 1) mRNA FiA15 0L, 455 W, CD44
MDM2 STAT3 {£ A172 Fl U251MG 4il g 77 ) mRNA
F3KEF HAI800 (¢ =17.970 9. 462 8. 080 .8. 721 .
15.790 .12. 880,34 P <0.05) ., WK 6. kg%
Y ,CD44 MDM2 i1 STAT3 #£ GBM 4 Jfd f ) mRNA
Fkm T IE R BRI BRR A0 .

A B
B3 14 MR THXERRIEEEMR PPI MR 10 NMRAERE
A 114 A2 5385 PPT W48 7R & 8] B PPT R 45 rf 10 AR L
—REREmEE — HEERRKRE
AR CD44 CREBI EGFR MYCN
1.00 Log-rank P=0.721 1.00 Log-rank P=0.003 1.00 Log-rank P=0.856 1.00 Log-rank P=0.840 1.00 Log-rank P=0.292
5 0.75 EOJS 5 0.75 50,75 5 0.75
& = 3 s & s & s &
Ho.50 & 050 2 Toso z oso z Tos0
B O o B o & o &
B B B Bk
0.25 0.25 025 0.25 025
0 1 1 (] 1 1 1] 1 1 0 1 1 0 L
50 100 50100 50 100 50100 30100
IR ) IR () IR () I () I EI(H)
GSK3B MDM2 PIK3CA SRC STAT3
1.00 1.00 1.00 1.00 1.00
Log-rank P=0.241 Log-rank P=0.012 Log-rank P=0.479 Log-rank P=0.552 Log-rank P=0.003
50.75 50.75 30.75 50.75 50.75
< e : < <
Z050 z ;ﬁ 0.50 2 §0,50 Z Zoso Z Tos0
B O O O &g O &
0.25 0.25 0.25 0.25 0.25
0 1 1 0 1 1 0 1 1 0 1 1 0 1 1
50 100 50 100 50 100 50 100 50 100
I i(A) () () () I i(A)
E4 GBM #1110 MRAEBEMTESITER

GBM
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1
= ¥
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n =10
z S
g 3
2 oeor < °
= B
B X 6
4L X
® g 4
< =
E a
o Ir =,
0 0

STAT33E 1% /K F[log2(TPM+1)]

GBM4L 1E % fin g 24
(n=163)  (n=207)

GBM4L 1E% Mgl gl
(n=163)

GBMZ IEH 4124

(n=207) (n=163)  (n=207)

5 CD44.MDM2 7 STAT3 7£ GBM 5E AR hRABAILE
SIEHINHAH A " P<0.05

7
w - /

STAT3

E 6 CD44 MDM2 %0 STAT3 7= HA1800 ,A172 F
U251MG AP RIEER LR
5 HAI800 4 g H%:* P < 0.05,"* P <0.01,*** P <
0.001,**** P <0.000 1

2.7 BRANRRBINIEEKALH CD44 MDM2
0 STAT3 MERRIKLLEER N TH—BH5%
CD44 MDM2 F1 STAT3 7E GBM [y 78 19 £ 5K F,
£ HPA B4 2253 5%t 3 AL AR 2 (LB 7) 6
45 R, CD44 MDM2 F1 STAT3 7 i 9% ) Jig Jot vd

B 1 BH PR R A AR B o TR W 42

2.8 GBM th CD44 MDM2 F1 STAT3 583t 1=
HEM HIE CD44 MDM2 F1 STAT3 #£ GBM
S AL T, FI ] GEPIA %4 I 73 il 7 GBM
H X 3 A JE R S AT TR A DG M . 4
RN, CD44 [RIR HYF T RIRER T RE R &
#% 1 (ferritin heavy chain 1,FTHI) 41 Z455EH
1 (heme binding protein 1, HEBPI ) Fll 4 MHET-ES
K1 2% i A& #H 5% 2 (apoptosis inducing factor mito-
chondria associated 2 ,AIFM2) 5 1EAH 5% ; STAT3 {143
R GYICT R TR BRI T 5L 1 (sol-
ute carrier family 7 member 11,SLC7A11) . HEBPI #
ATFM2 BIEAHSE; MDM2 [)3R58 58 TR PR R
1% Z ARSI 0E 7 4 (nuclear receptor coactivator 4,
NCOA4) FIRE LA A 5 B BE R DT 4 (acyl-
CoA synthetase long chain family member 4 ,ACSIA) 5
TARSG, WK 8, LI B4 REH], 75 GBM Hh CD44 |
MDM2 HI STAT3 Y 5HILT- R AR

2.9 CD44 MDM2 Fn STAT3 ERFEREKTE S
GBM Hh 7% 40 i i 7K F B 48 < FIH TIM-
ER [l X} 3 AL FEAT Gy 1218 20 , DL ke Bt
D5 GBM Hh G iR I AR DG . 45 2R 8
R T CD44 JEH AT I, CDA ™ T 2 it vE
HR PR 20 B SR S AR AR Lt 2 16 22, T R 4R B
AL S CD8 *T 40 i 1y 42 i 7K 4 25 B I (33 P <
0.05) ; MDM2 B:[A &4k mf, CD8 ™ T 4 il FIA# 5 IR
20 IR A K V- T v, TR 0 P2 A L W 2 Y 1) 32
B/ b () P <0.05) ;24 STAT3 &£ IAB,CD4* T
20 G rP R AN B A SR AN B IR T 2 8 22 i
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CD44

1 Rl

BT

E7 HPA ##EFEEH CD44 MDM2 F1 STAT3 £ 5 £ A B BB IE

MDM2 STAT3

BRARAPEFRIZMFER x200

4.0F pvalue=3.9¢-11 P value=1.5¢-07 P value=4.5¢-08 4.0 pvalue=1.1e-08
55| =049 13 |7=040 6 F =0.40 _3skre043
Z 30t s Z sl £ 30
& E2r & g
Q 25k = = = 251
= = =« o
= - = 0 4 ::‘ 20k
<20 gl £ 5
o N ~ o0
e L5k i,ﬂ e 3l S 15
2 10k i)
1.0} 1.0
! N N N N N N f 1 L L L L L L L 2 ba L L L L L L f 1 L L L L
34 5 6 7 8 9 10 34 5 6 7 8 9 10 3 4 5 6 7 8 9 10 3 4 5 6 7
log2(CD44 TPM) log2(CD44 TPM) log2(CD44 TPM) log2(STAT3 TPM)
P value=0.000 86 P value=0.003 ban P value=0.032 P value=0.048
6 =0.26 _ 5} =023 r=-0.17 ST r=-0.16
s 2 zZ 6l =
g st t 4 = 6 & 4l
— — < <
& < S s o
o o4 o 3 O O
z 2 2 2 st
(] < S | bt
! ERd 2 ¥
" 3t T
2 kv L L L L 1 L L L L L 1 1 1 " L L 1
3 4 5 6 7 3 4 5 6 7 4 6 8 10 12 4 6 8 10 12
log2(STAT3 TPM) log2(STAT3 TPM) log2(MDM2 TPM) log2(MDM2 TPM)

E 8 GBM H CD44 MDM2 # STAT3 585t iz E F a5 17

Jieg 44 FE S CD8 ™ T 41 i i) 2 3 K sk 20 (34 P <
0.05), WL 9,

2.10 CD44 MDM2 F1 STAT3 EFERIZEREE
fERAEXME @ TISIDB ¥4 & 73 #r GBM th
CD44 MDM2 F1 STAT3 (1) 4235 7K V-5 5o 3% 40 it 1k
R B AR Z (B A DG PE . S5 R s A 10 s,
ZMa N 5 Mg 72K 5 GBM th CD44
MDM2 H1 STAT3 f3RIKAHK . CD44 1Yk 5 #atk
K TRt & 2 (C-C motif chemokine ligand 2, CCL2) |
CXC #FE#atb A A ( C-X-C motif chemokine lig-
and,CXCL)3 1 CCL20 &b A TR IEMHE (r =
0. 643 .0.659.0.569,3 P <0.01) ,315 CC 7
ALK F3Z 4 1 (C-C motif chemokine receptor, CCR)1 |
CCRS il CCR2 5L N 7 Z R B IEM % (r =
0.502.0.519 0. 445 3 P <0.01) ; MDM2 {335 5

# AL FBC A (C-C motif chemokine ligand, CCL) 7 .
CXCLIO 1 CCL26 S Ah I 52 TE KI5 (r =0. 305 .
0.242.0.257,#) P <0.01) ,315 CCR2 .CXC }:Jria
AR T 5244 ( C-X-C motif chemokine receptor 3, CX-
CR)3 J¢ CXCR6 %&b N ¥ 32 Ak 2 IEA K (r =
0.250.0.206.0. 212, %] P <0.01) ; STAT3 fy 33k 15
#AL I TR 14 (C-C motif chemokine ligand 14,
CCLI4) fh#4 4k A B & 19 ( C-C motif chemokine
ligand 19,CCLI9) 41 AR Y (r = - 0. 155, —0.208,
¥ P<0.05),5 CCHFELHE T34k 10(C-C mo-
tif chemokine receptor 10, CCRI0) .CC FL/F#afb A T
& ( C-C motif chemokine receptor, CCRI ) 1 K
CCRS 25/ bIN 32 A 2 IEA DG (r =0.322.,0. 359
0.333,% P <0.01),

WA, CD44 MDM2 F1 STAT3 5 GBM 1% Ffi i
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1 iRt g B CDS T4 CD4" T4l B e 2 LESINC 0]
; 10 .
=)
g8 m
*if o
g6
0.25 0.50 0.751.000.0 05 1.0 1.5 0.0 05 1.0 1.5 0.00 025 0.50 0.75 0.00 0.25 0.50 0.751.000.0 0.3 0.6 09 120 1 2
10 fihRaat B4l CDS T41f CD4 T4 i e 4 e e R 41 A W FEHR AN
% 8
X
B
g 68
a
= 4
0.25 0.50 0.751.000.0 0.5 1.0 1.5 0.0 05 1.0 1.5 0.00 0.25 0.50 0.75 0.00 0.25 0.50 0.751.000.0 0.3 0.6 09 120 1 2
i BN CDS T4l CD4 T4 i = o) RESERAN
u
210
=)
Y-
s 8‘3
g
7
0.25 0.50 0.751.000.0 05 1.0 1.5 0.0 05 1.0 1.5 0.00 0.25 0.50 0.75 0.00 0.25 0.50 0.751.000.0 03 0.6 09 120 1 2
9 TIMER #EESMERERIES REZENHEXES T
A FELAPS Al R T2 Ak B G g% F 77 GG
CD44 CD44
MDM2 MDM2
STAT3 STAT3

10 TISIDB HiEES T EERES RRs FHIHEXE
A:CD44 MDM2 Fl STAT3 56 R T BB b B 752 (R B AR G LS4 s B - CD44 \MDM2 H1 STAT3 55 G4l 771,/ ) ) O AR A S A

24 ) ) 0 A S A IR B A SC M o B 45 R R
CD44 1585 V BT ANNHGE VI T 1 JRAF A2
Ak K CD160 431 ( CD160 molecule, CDI60 ) 254
FEAN ] ) 2 B AAAHSE (r = - 0.338, -0.281, -
0.325, 1 P <0.01) 5 55 BHOR TNF K85 11k
114 CXCR4 J A0 i/ 3R-6 F R IEAH K (r =

0.526.0.444 0.509,% P <0.01) ; MDM2 54 )
HFI I3 10 ZAROT I B R LB BEE R 9 5
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Screening ferroptosis associated with glioblastoma prognosis
and immunity based on bioinformatics
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Abstract Objective To investigate the molecular mechanism of ferroptosis in glioblastoma ( GBM) and to provide
insights for identifying new therapeutic targets. Methods GSE108474 was selected from gene expression omnibus
(GEO) database and differentially expressed genes ( DEGs) in GBM were obtained by using GEO2R, compared
with the gene set in the Ferroptosis database (FerrDb) to identify ferroptosis-related gene. GO and KEGG enrich-
ment analyses were conducted using DAVID database. A protein-protein interaction network was created using
String website. Hub genes with high connectivity were confirmed using Cytoscape software. Prognostic and immune
infiltration analyses were performed using TIMER website. RNA expression levels and gene correlation analyses
were carried out using GEPIA website. Differential expression of hub gene proteins was analyzed by using the HPA
database. Tumor immune characteristic correlations were examined using TISIDB database. Differences in mRNA
expression of hub genes between tumor cells A172 and U251MG and normal astrocytes HA1800 were compared u-
sing the quantitative real-time PCR. Results Out of 5 331 differentially expressed genes, 114 were related to fer-
roptosis. GO and KEGG enrichment analysis suggested that these 114 genes might play roles in positive regulation
of gene expression, and affect tumor progression through ferroptosis and autophagy pathways. 10 hub genes were i-
dentified in the protein-protein interaction network, among which cluster of differentiation 44 ( CD44 ), murine
double minute 2 (MDM2) and signal transducer and activator of transcription 3 (STAT3) were found to be highly
expressed in tumors with lower survival rates. CD44, MDM2 and STAT3 mRNA expression were higher in GBM
cells compared to normal cells. Protein expression of CD44, MDM2 and STAT3 was higher in high-grade glioma tis-
sues than that in normal tissues. The expression of three genes in the tumor was negatively correlated with ferropto-
sis. Immune infiltration analysis revealed that CD44 , MDM?2 and STAT3 in the tumor were related to the infiltration
of neutrophils, CD4 " T cells, and dendritic cells, and the expression of three genes was related to various chemo-
kines and their receptors. Conclusion CD44, MDM2 and STAT3 may play a role in tumor ferroptosis and immune
regulation, which have the potential to become a therapeutic target for GBM.
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