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MAGED4 i3t SIRT7 35 PISK/IAKT {51 B 1k 52 7R Y8 4 a1 g L

M, BT, OB W WG ARNE, EEE, EOK, PO, WK, BAE

T PHBERN R AR SRR HOTE, | PG R A DRSO SR 70 R S8 %, F9T 530021)

BE BK SR OZRHUE D4 (MAGED4) F1% ZBEALES 7 (SIRT7) TEB IR R 10l J —
AR M, PRI MAGEDA T SIRT7 S 5 o 788 40 Mo 48 58 (0 v /6 A FH o Dl ik 3 e i 6 i 7 8 5 X1 281 1)
B (CGGA) « AEEAFEEE (HPA) Fl UALCAN 4 FE 41 MAGEDA4 1 SIRT7 RiA /K — 3 1AH
Ktk RHAAF . ROC HHZ /-4l Cox [51 55341 MAGEDA F1 SIRT7 X IR J5UJR 855 10 FOSZ ;K
FER AR (GO) Rt #F 3 IR 5 3£ R 40 7 AL 1 (KEGG) {5 58 % & H2 /0 Hk 7L R H MAGEDA4 il SIRT7
A=) %:ThRe: SR FH Western blot 4R 1 MAGEDA4 & (/& 5l SIRT7 X R ULEE 3-3l (PISK) Ik
FE B (AKT) {5 Sl st = A i IER . ilid CCK-8 VAR FT MAGEDA il SIRT7 X 15 8 4 ffd
WHEIIREMT . 55 CGGA. UALCAN Fl HPA Hii oyt 45 R o, IR BRI 230 MAGED4 Al SIRT7 3£
BT E T IEFRAL (P<0.05) , HoHERIARIEMIK: ELFHH ROC L Hr il Cox [m11H 5347 4%
REIR, MAGEDA4 1 SIRT7 il & IR IFR TG A R fak M 2 KEGG & 80 #4h Rk, MAGED4
HISIRT? W e 2 5 R FUR H PISK/AKT {5 S8 A4%: Western blot 45 R 27x, MAGED4 it SIRT7 3
i PISK/AKT {5 5i5; CCK-8 45 #1278, MAGEDA4 il SIRT7 ik i/ 4n st . 458 MAGED4
A SIRT7 EIR R vh e i HAS5 IR TR TS AN ARG, MAGEDA il SIRT7 i PIBK/AKT {5 5@ B e it
I R 980 4 R 38 5
KREE  MAGED4; SIRT7; PIBK/AKT; KiJH:; KEGG 4T 4UMIE5H
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MAGEDA4 activates the PISBK/AKT signaling pathway through SIRT7 to promote glioma cell proliferation
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Abstract Objective To determine the expression of melanoma-associated antigens D4 (MAGED4) and SIRT7 in
human glioma, and to analyze the potential effects of MAGED4 and SIRT7 on glioma cell proliferation. Method
The MAGED4 and SIRT7 expression levels and their correlation were compared by the China glioma genome
atlas (CGGA), Human Protein Atlas (HPA), and UALCAN databases. Survival analysis, ROC curve analysis, and
Cox regression analysis were used to predict the outcome of MAGED4 and SIRT 7 in glioma patients. Gene
ontology (GO) and kyoto encyclopedia of genes and genomes (KEGG) signaling pathway enrichment analysis
were used to explore the biological functions of MAGED4 and SIRT7 in glioma. Western blot experiment was
used to investigate whether MAGEDA4 protein exerted its regulatory effects on the activity of the PI3K / AKT
signaling pathway via SIRT7. The effect of MAGEDA4 on cell proliferation in glioma through SIRT7 was explored
by CCK-8. Result The analysis results of CGGA, UALCAN, and HPA databases showed that the expression
levels of MAGED4 and SIRT7 in glioma tissues were higher than those in normal brain tissue, and the expression
were positively correlated. Results of survival, ROC, and Cox analysis showed that high expression of MAGED4
and SIRT7 mRNA were risk factors for poor prognosis in glioma. Results of KEGG enrichment analysis showed
that MAGED4 and SIRT7 were associated with the PI3K/AKT signaling in glioma, and Western blot results
showed that MAGED4 activated the PISK/AKT signaling pathway by regulating SIRT7. The CCK-8 results
showed that MAGEDA4 affected the proliferation of glioma cells through SIRT7. Conclusion MAGED4 and SIRT7
are highly expressed in glioma and associated with poor prognosis, and MAGED4 promotes glioma cell

proliferation through activation of the PI3K/AKT signaling pathway by SIRT7.
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KYUI, FEM R R S e s, MAEIEF A JLFARIE, i MAGED4 al il i ot /2 41 i 14
SRR R AL K, 4278 MAGED4A 25 R F2 i U i R A R e (BB AN B« 25 ZTEAL G 7 Csirtuin
7, SIRT7) &M B GES — RH RRAT sirtuin SR 10— 54, 8% 1 A BURSE R s 2 H 2 5
T Je 240 OIS LRI FE R, 2 R PR R R P R AR T B AR A A IR AT IR SUR I MAGED4
SIRT7 RIEAFAE—E HIAR S, SR~ 75 58 vh B4R P B TE AE AL B AN 48 o 2T 92 8 VK B MAGED4
Refig il SIRT7 WOE B NS BN 3-1F (phosphoinositide 3-kinase , PI3K) 1 (i # B (protein kinase B ,
AKT) (55, BEMILsk R A GE, TRV AEVG 7 HE m SR R R B
LM T
L1 AWEREER

M [ e 5 R J R 4H 3 (Chinese glioma genome atlas, CGGA) il 22 T 4 mRNA-seq_693 ¥i#i 4
KAIR NG IRAE 2., FL9N 693 I R FIRRE AN 20 51 1E & M 2 AR . e 26 R 40 €13 (cancer genome
atlas, TCGA) Hudfa i T BB JHUR e 3 R IK VI 5t S ML I R A5 U2, FEAM 700 1 JiZ SR A AN 5 5] IE
WIMALREA . RIG, /2 MELTHE, UALCAN FIF R H TCGA HiREMEIRIRE T mRNA Kiks
Mr, FIF SR B G PR R (B BR 4L s o Hr B Celinical proteomic tumor analysis consortium, CPTAC) ik
BRI T R ARIE SN S— T, HPA R LU F s N a8 S e A e e 2 A
1.2 WG AR AT

AT TCCA Bl AR B, MR AR IR () s 80K R BB A7) MAGED4 B SIRT7 %54

HRRIIEH, I HEE 5 IR B S IF . ] R A9 “survival” AxT AT 3RA3H 2 N Etl 4R 3E AT 477
7r#t. ROC £k 70 #r Al Cox [B1J 53 1. S8 A A7 70 Hr S8l MAGEDA A SIRT7 232508 55 188 T i 1) Tl
71, WEFEBAFISEGAN 635 {5 2295 BR A2 A 00080 6 3 W PRARE A B oof R A A7 B VT 8. (A7 i 91 406 151, S
Tt 239 D, AP RISy 1~6 423 d (A AFI ) 566 d) o« ROC M £ BLEFHTESR (U
AT, BRBRTERR CRES 1) MR il 28, ROC 2k Y THI#H (area under the ROC curve , AUC)
FEURIERR R I R S BT RS, IR I L PP MAGEDA A1 SIRT7 FI e 5 88 T i Fr) 45 e 1A
URTE . Cox [BIABER TS FHUR 2001, 45 & R BUR S 1) MAGED4 M1 SIRT7 A%l Al R 15 2
O B A A
13 ZRREEHREES T

AR 2 33 AR 5 % 0¥ b AL BCKS I PR RE A 4329 MAGEDA B SIRT7 iy RIS 4URNIRER IS 4L, it MAGEDA4
B SIRT7 MKW 2 Rk LK, TRk brifE A P<0.05, logzlfold change(FC)[>1. BfijE, *fAR3RER (2 F %1k
FERISE AT RE A4k (gene ontology, GO) 43 HT s #fi 4 6 5 2L R 4 F &L 4215 (kyoto encyclopedia of genes

and genomes, KEGG) {5 5@ E b, TFHRI5 R 01 7 (1) d %
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1.4 PR S5 HE R
AHIT 7T BT A8 AN TR 2 5 R 4T 28 US7-MG 5 U251 40 F [ ol 2 = 4 i A M 4 0F FE BT L 2

W5 7R V0 R R 2 4L SN iR 2 TR R 1) SI2 38 3 R EAT A AR AE AL B . AR FE 35 10% i 2F il OInZe
K Wisent A%]) Fl 1%FH -5 % i) DMEM 3574k (IIEK Wisent A7) #HATHIR, BEFRMFKMFREN:
5% CO2, 37°C. Fa5E Fifi MAGED4 [ U87-MG il U251 i FUR 40l (shRNA-MAGEDA4 41) [ H %t

(ShRNA-NC 4) H1sz86 = i Wk 5 k@, #18 Lipofectamine™3000 4% %L1 W1 -H 4 siRNA-EF 14 5t 18

(SiRNA-NC #) F1 SIRT7 /MF#t (SIRNA-SIRT7 ) ¥ NI FREANHL; it ik kL (0eSIRT7) &I
PEXTIE (0eNC) # AF27E T MAGED4 HJI iR 4. (ShRNA-MAGEDA4+0eSIRT7 il
ShRNA-MAGED4+0eNC 41), 48~72 h J5 it 4 & A1 40 MU k47 J5 25 5258 - SIRNA-SIRT7. siRNA- NC 1 0eSIRT7
M S D AEMRHEA R AT R, JPH L 1.

# 1siRNA 51

Tab.1 siRNA sequences

Name Primer sequences (5'-3")

F: GGGAGUACGUGCGGGUGUUTT
SiRNA-SIRT7
R: AACACCCGCACGUACUCCCTT

F: UUCUCCGAACGUGUCACGUTT
SiRNA-NC
R: ACGUGACACGUUCGGAGAATT

1.5 Western blot 525}

RIS FHRIUAAIE ($8'5: BC3710, JLIMZEERHAMAT) SHHL R EE, W
RGN EREGER, IR . FEARZARMESTE 12% SDS-PAGE BHIZ Rk, SRGHBE R
i — LN EVIZERSE, S% R A= WA AT 5 P o K 1 O A 1Y SR D 9 L B B BN — PR B
fE 4 °CIFH 12 h, VElR/EH4E HIMBRIK LRSI E 2h, 2 ECL B (I85: FD8000, [ ity
BHEAERARD NGNS R G RS (5. XRS+1708265, %[ Biorad A7) #4755 . MAGED4
Fifh (3552 sc-393203, 32 [H Santa Cruz A, 1 1 100 #kE) , SIRT7 Hiif4 (175 : 12994-1-AP, H1[H Proteintech
A5 1:1000 #i%%) . GADPH Hifk (18%5: sc-345303, 35[H Santa Cruz A 1:2 000 #k%) , RIibhR
ZH EERR T (185 ab6728. ab6721, FE[E Abcam AF]; ¥J1:5000 FiFR) .

1.6 CCK-8 I

S P A ) R M, A B TR Dy 310%/mL, 4% 100 pL FLEEFN T 96 FLAR . PR SERE, i



NE 5% CO 1] 37 *CANEIE FRAE 1577 24 h J=, AFFLANA 10 pl CCK-8 B, MO\ 7= 4 h 4k 820 F
2 h J5 {5 FEEAR G E 450 nm AR IO BE
17 Giikeib

M R &5 M GraphPadPrism (JiA< 8.3.0) AT EIE AL E., HEER X TS ER, 4H
PR 4 t 56 . R Pearson AHSE 0 HidAiT MAGED4 Fl SIRT7 FiAK VRN . A7 ROC
2 HT Al Cox [EIEZMATRT IR SR R (hRAS 4.4.3) JHAT, HGELLEGR Wilcoxon FERIRTE, 43288
P11 Fisher ¥k, Kaplan-Meier fhiZk 0 $efkir s, PAIKAL T XS EL (hazard ratio, HR) #195% EfE

[X[A] C(confidence interval, CI) [ Cox Lb@l XU [aIH . P<0.05 A% FH Gt L.

2 #£5

2.1 BFRMALH MAGED4 1 SIRT7 HIRIERK

FIH CGGA %fi % 43 Ht MAGED4 1 SIRT7 mRNA TEJR TR h iR I, 4R R, S5IEWMAR
e, MAGED4 mRNA (P<0.01) FiI SIRT7 mRNA (P<0.000 1) Fik/KFIERFRHL PR, WE 1A,
1B. UALCAN 35 /3 W1 45 5 Box, MAGEDA4 i SIRT7 725 BF41HJ% (glioblastoma, GBM) [ ik7K
P T IERMZHZ (3 P<0.05) , WL 1C. 1D, {HiZHdE ok TR E (low grade glioma, LGG)
IR IBTEHHE (5 . UALCAN $udfa 5 tf CPTAC #8451 7R, /£ GBM ', MAGEDA4 & 13
BETIERMAL (P<0.05) , W 1E, 8 FETRT SIRT? HARIEEFIAILHK. hoh, HPA Hffl &
HARL IR IR 7E 10 BURFUR AT, 4 141 MAGED4 & 3P #RIA, 5 4] MAGED4 &+
EPRMERIL, 3% MAGED4 I S3FHIERIL, 14 MAGEDA & AMIMERIL, WL 2A. 2B; 7E 23 HilIRH
BIREAT, A 46 SIRT7 R (ARSI, 11 4] SIRT7 & (P& ERIE, 141 SIRT7 FEAFMHMERE,

7 B SIRT7 EAEBAMRZE, WE2C. 2D. LA ELZREY, MAGED4 Ml SIRT7 AR U AL ERIA.



B 1 MAGED4 H1 SIRT7 £ BB 4L Rk
Fig.1 MAGED4 and SIRT7 expressed in glioma tissues
A, B: CGGA database analysis of MAGED4 and SIRT7 mRNA expression in glioma and normal brain tissue; C, D:
UALCAN database analysis of MAGED4 and SIRT7 mRNA expression in GBM and normal brain tissue; E:
CPTAC dataset analysis of protein expression of MAGED4 in GBM and normal brain tissues; “P <0.05, *P <0.01,

Kk

P<0.000 1 vs Normal brain tissue.



2 MAGED4 I SIRT7 EEERFUBEAR P HIRIE
Fig.2 MAGED4 and SIRT 7 proteins expressed in glioma tissues

A: HPA database analyzed MAGEDA4 protein expression in glioma tissues (al: Staining of MAGED4 protein in
normal brain tissue; a2: Negative staining of MAGED4 in glioma tissue; a3: Positive staining of MAGED4 in
HGG tissue; a4: Positive staining of MAGED4 in LGG tissue); B: Pie chart of protein expression distribution of
MAGED4 in 11 cases of glioma tissues; C: HPA database analyzed SIRT7 protein expression in glioma tissues (b1:
Staining of SIRT7 protein in normal brain tissue; b2: Negative staining of SIRT7 in glioma tissue; b3: Positive
staining of SIRT7 in HGG tissue; b4: Positive staining of SIRT7 in LGG tissue); D: Pie chart of protein expression
distribution of SIRT7 in 23 cases of glioma tissues.

2.2 MAGEDA4 fll SIRT7 RIA MMM

iR I MAGED4A il SIRT7 Z [BJ[f1K R, 1L CGGA ¥l e i 17— & AL AR XA (693 4]

JERIBEREA) , SR WE 3 fix, MAGED4 5 SIRT7 mRNA ik 21EM . Hd, EFTE WHO 42+ A
7



K F#) r=0.377, P<0.000 1, WHO 1I ¢ r=0.308, P<0.01, WHO IIIZ+ r=0.129, P=0.185, WHO V&

r=0.490, P<0.0001.

3 MAGED4 FI SIRT7 FRIXHIAHHHT

Fig.3 Correlation analysis of MAGED4 and SIRT7 expression

2.3 IRFEERIE MAGED4 1 SIRT7 55 AR M4 #r

Kaplan-Meier ZE77 #7145 R %, MAGED4 Fil SIRT7 mRNA B3R IiAH B #H B L7 (overall
survival , OS) K TR#IELL (P<0.05) , AlMEA L 2RI EES, WK 4A. 4B. ROC Jrifréiiit
278, MAGED4 1 SIRT7 A% =t AUC, MAGEDA4 [f] 5 £ AUC A 0.768, SIRT7 [f] 5 £ AUC A 0.702,
$27~ MAGED4 1 SIRT7 £ TR 58 5 4 AR A7 207 AT B RS e vE RIS, L 4C. 4D BRI
Cox FEIAZ 4 R 27, MAGED4 1 SIRT7 i) HR 2K T 1, H P<0.05, &7~ MAGED4 F1 SIRT7 =255
RS RFERE R, WK 4E. 4F. ZEFR Cox A1/ 45 R 2R MAGED4 Fil SIRT7 i) HR ¥ KT 1,

{H P>0.05, $£7x MAGED4 Rl SIRT7 A~ &2 i I8 7l j5 A R s Sr fa G R 2R, WK 4G 4H . 25 b frid , MAGED4
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Fig.4 Prognosis of patients with high expression of MAGED4 and SIRT7
A: Survival analysis of MAGEDA4; B: Survival analysis of SIRT7; C: ROC curve analysis of MAGED4; D: ROC
curve analysis of SIRT7; E: Univariate Cox regression analysis of MAGED4; F: Univariate Cox regression
analysis of SIRT7; G: Multivariate Cox regression analysis of MAGED4; H: Multivariate Cox regression analysis
of SIRT7.
2.4 MAGED4 fll SIRT7 2 51##% PI3K/AKT {5518

4T MAGED4 Al SIRT7 i RIAHm IR B H TG AR, AW PRI T a4
AR AL o AR e AR AR T (1 L BCRE 5398 70 9 MAGED4 B SIRTT i FIA AR RIL AL, 3t
U MAGEDA4 iR I SIRTT mfRIAALI 2 R LIA T N BAT DI RE B /04T, ILI 5A. 5B.

GO BT RE/R, MAGEDS kR IEH 7= R H & LM LY 2 (Biological Process, BP)
FEW R E RGN R EHRRSERKEE, 2 FUEe (Molecular Function, MF) F- 223 & Je (a5 1)
GER R FRRLR 36 ST 2 AR TE 1SS, Sl > (Cellular Component, CC) W& & TAZ%/IMAE RN & 48 e (o 5 1)
CENP-A 2814y, WK 5C. SIRT7 sifli ik 4l 2 5 2L 8 s 46 1 AR Wl B2 1 2008 A4S 5 B ORIl 2R A A5
SR, T IR LB AL BRI TS MR A GTPase T TS MRS AN WE T
RS 57 AN A iy, LI 5D

KEGG & 473 HT45 R w7 MAGED4 ik 7R IK 2 1) 22 57 5 DR 1 B0 I 52 o8 v () e s 2R
PIBK-AKT {55 @M A IL-17 65 5@, WK 6A. SIRT7 RFREH M 2 3L R F 29 & Wint 15518 2%
PIBK-Akt {5 5 il % 1 JAK-STAT 4515 5@, WK 6B, #&/rmKITE T MAGED4 fil SIRT7 W fig¥5 5

PISK/AKT &5 @ 145 .

10



A
150 | | EI.ESCLMAGED4
I | MAGED4B
1 1 .
POTEE
| FA|IVI15_€-5B. :
-Log10_g-value : :
T 150
Froop 15 . .
H 50 I 1
o
« 1 1
c ! !
=] I |
&5 1 1
1
0
c

GO Pathway Enrichment

structural constituent of chromatin
neurotransmitter receptor activity|
cytokine activity|

gated channel activity|

extracellular matrix
structural constituent

nucleosome

CENP-A containing chromatin

£
2 CENP-A containing nucleosome
chromosome, centromeric core domain

collagen-containing extracellular matrix

embryonic skeletal system development]
anterior/posterior pattern specification

embryonic organ development

extracellular matrix organization

pattern specification process|

26

38

0

44
50
az
38
12
12
12
83
32
44
66
53
67
L N . M L
8 12 16 20
zScore
BP GG MF

category

B 5 MAGED4 1 SIRT7 GO E4&E4M#T

| |
| |
| |
75 | |
-Log10_qg—value 1 TMCS
75 1 1 i
50 | |
5 25
2 50 ! ! cosert
H 1 |
o
o 1 1
o .
g i
=] 1
825 - 3
-
1
0
-4 -2 0 2
Log2FC
D
GO Pathway Enrichment
nucleoside-triphosphatase 485
regulator activity
GTPase regulator activity 485
DNA-binding transcription 475
factor binding
actin binding 432
protein serine/threonine 425
kinase activity
mitochondrial matrix 489
cell-substrate junction 430
£ .
H collagen-containing 427
extracellular matrix
focal adhesion 420
synaptic membrane 397
signal release 484
small GTPase-mediated
5 N 496
signal transduction
axonogenesis 453
forebrain development 407
sensory system development 402
o1 2 3 4 5 6 7 8
Zsorce
category BP cc MF

Fig.5 GO enrichment analysis of MAGED4 and SIRT7

A: Volcano plot of MAGEDA4 differential expression; B: Volcano plot of SIRT7 differential expression; C: GO

enrichment analysis of MAGEDA4 in glioma; D: GO enrichment analysis of SIRT7 in glioma.
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B 6 MAGED4 #1 SIRT7 KEGG E4E4#T
Fig. 6 KEGG enrichment analysis of MAGED4 and SIRT7
A: KEGG enrichment analysis of MAGEDA4 in glioma; B: KEGG enrichment analysis of SIRT7 in glioma.
2.5 MAGED4 JE3E SIRT7 B PISK/AKT {55 B
ik KEGG #0145 B 878 MAGED4 M1 SIRT7 '8 % F PISK/AKT 5 58 . AW E LT

SIRNA # Y R T AR B A 40 b SIRT7 31k . Western blot 45t B8, ¥4 72 h J&, U87-MG (1=56.45,
P<0.000 1) F1 U251 (t=107.60, P<0.000 1) PIFiK B4 AL & SIRT7 & [ R A AHAMH], bk 2 iZ
[ AT IR A, WK TA. BT EoR, 1E UBT-MG 4ilfii, 5 siRNA-NC #iLk, SIRT7 fif4 5

3 P-PI3K (1=63.38, P<0.001) . PI3K (t=7.235, P<0.05) P-AKT (t=4.62, P<0.05) Fl AKT (t=34.05,

12



P<0.01) [ 2R (135 KT- R ill; 76 U251 41, SIRT7 BiftF% 53 P-PI3K (1=45.87, P<0.001) . PI3K (t=26.07,
P<0.01) Al P-AKT (t=21.92, P<0.001) W& HKIEKT TR, {H AKT &EHKT (1=1.00, P=0.372) KK
A REWR, XV R T AR R R v 1 2 R I AEE, R 7B,
T HRF MAGEDA4 X} PIBK/AKT {5 ‘51l 1 27 LA & MAGED4 8 1142 SIRT7 Ui PIBKIAKT 55

W, BAERE T MAGED4 MR TR 4n e -1 SIRT7 ik, Western blot 45 E7R, U87-MG

(t=141.60, P<0.000 1) #fiffaf% s 48 h J5 SIRT7 S HFRA T U251 (1=211.20,P<0.000 1) AHifafE4% 72 h
J& SIRT7 tEERETHE, BILUkE 48~72h I A7 kAT 54k skge, WKl 8. #—B 0/, MAGED4
NI AT ] P-PISK (tus-me=27.21, P<0.01; tuz51=253.70, P<0.01)PI3K(tusr-mc=69.11, P<0.000 1;
tuz51=16.95, P<0.000 1), P-AKT(tus7-mc=55.22, P<0.001; tuzsi=22.73, P<0.001) H1 AKT (tusr-me=54.71,
P<0.000 1; tu251=6.621, P<0.001) fJZ&iL. i i SIRT7 W% T MAGED4 Fifi%} P-PI3K (tusr-me=15.54,
P<0.01; tuzs:=68.14, P<0.000 1) . PI3K (tus7-mc=69.78, P<0.001; tuzs1=17.83, P<0.001). P-AKT (tusr-mMc=53.92,
P<0.001; tu51=23.65, P<0.001) Fl AKT (tusr-mc=21.22, P<0.001; tuzs1=7.625, P<0.001) WJFM#I{EM,
LB 9. DL EZSRE, MAGED4 M REEIT SIRT7 540 PISK. P-PI3K. AKT 1 P-AKT [, HEifiiS

PISK/AKT 155 i@ .

Bl 7 T SIRT7 &M PIBK/AKT {551l
Fig.7 Downregulation of SIRT7 expression affected PI3K/AKT signaling pathway

A: Western blot detected the gene silencing efficiency of siRNA-SIRT 7 in the glioma cell lines U87-MG and
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U251; B: The expression of PI3K/P-PI3K/AKT/P-AKT was determined after the downregulation of SIRT7
expression; a: SiRNA-NC group; b: siRNA-SIRT7 group; *P<0.05, **P<0.01, ***P<0.001, ****P<0.000 1 vs

SiRNA-NC group.

& 8 252 T MAGED4 HIR B4 f R SIRT7

Fig.8 SIRT 7 overexpressed in glioma cells with stable downregulation of MAGED4

e: ShRNA-MAGED4+0eNC group; f: ShRNA-MAGEDA4+0eSIRT7 group; **P<0.01, ****P<0.000 1 vs

shRNA-MAGED4+0eNC group.

& 9 MAGED4 &3t SIRT7 £ PISK/IAKT {5 5@
14



Fig.9 MAGED4 affected the PI3K/AKT signaling pathway through SIRT7

¢: ShRNA-NC group; d: sShRNA-MAGED4 group; e: ShRNA-MAGED4+0eNC group; f:
ShRNA-MAGED4+0eSIRT7 group; *P<0.05, **P<0.01, ***P <0.001, ****P<0.000 1 vs ShRNA-NC and
ShRNA-MAGD 4+0eSIRT7 group.
2.6 MAGED4 it SIRT7 5 5 g 40 a5

NHE—5 T fi# MAGEDA/SIRTT fili 72 15 15 R 4 R G e rh A HE A Y, AW 748 R I MAGEDA4 RIEH)
JE g L SIRT7 Kk, #id CCK-8 il iz SR MM I SE I DL . 8RB 7R, 5 shRNA-NC 4Lk
B, shRNA-MAGED4 # f¥] U87-MG 4RI G A RE /)W R T FE, i #ik SIRT7 WIREHS /> 16 MAGEDA
TN R PR A B R AR, ERA SR (P<0.05) 5 JLE 10, BLESERUY] MAGED4 iE
L SIRT7 S0 i 5388 R 240 I 384 5 o

10 MAGED4 3@t SIRT7 5 i 55 8 41 fu S 7
Fig.10 MAGED4 Affected glioma cell proliferation through SIRT7
¢: ShRNA-NC group; d: shRNA-MAGED4 group; e: ShRNA-MAGEDA4+0eNC group; f:
ShRNA-MAGEDA4+0eSIRT7 group; ##P <0.01, ####P<0.000 1 vs ShRNA-NC group; **P <0.01, ****P<0.000 1

vs ShRNA-MAGED4+0eNC group.

3 wHig

JE I8 A X p 22 R G LR IR, H AT R IR T F R T ARV AR BT BT, HiE
FIAAEN FFE RS R R ZR S0 TER, 2 TR B 20, B R IT R B IR IT BRI 5T
e RO MAGEDA TR HURS S PR IA T I Rg 4144, BloA o FRAREE ;. ASHfF Fidid CGGAL HPA
A UCLCAN ##s FEE 5 IE S MAGEDA (R FUR A A b i3k, AL IR W INH 2P IRERIE, X 5 CHR
fRIE 2 KA, I HiEid TCGA IR AIUETE T MAGED4 [=3RiA 5 R B & TG A R & VIAH R,
MAGED4 1y 3 175 T B2 5 988 A= A7 22 75 T EAT e e e e VE AN URR A

Firbfed e 22 K] 0 PO AR LA P 2 J 35 R R B 1 Dh R  ASHE TTl 1 CGGA et 5 7 i & Bl MAGED4 1 SIRT7
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MRNA FEik BAEGRIVHICNE . SIRT7 240 RS OB FE R 1, w08 55 1 46 22 8 4 o 484
BRSO M XU, (ERBUR R, SIRT7 @i s ERK/STAT3 {5 5 i e 12 e o 88 (¥ 4 B A2 28081, (5
SIRT7 7E i U8 h ¥ 2 1 LR FALG [ 1 41 SCRRBFF 7 0 A 2 - AW i3 43 BT CGGAHPA Il UCLCAN
B PERRE R SIRTT (E R R etk ik H S MAGED4 ik B IEAHDE, TCGA A RIESE SIRT7
TR IE 5 I B TS AN A R .

PA_E45 878 MAGEDA4 Al SIRT7 W] Bt ARG MM M U5 An SV ARG AT & 16 77 ¥ S,

{H 5 TR R AL b (K e A FRALRI ISR AT 28 . A Uil KEGG & #4041 RI MAGEDA4 Fl SIRT7
B2 51 5UR PISKIAKT {5 5@k 4% . WB 45 R 2w MAGED4 it SIRT7 7% P-PI3K. PI3K. P-AKT
N AKT 8 ARIE, #E PISKIAKT {5 58 H . PISKIAKT {5 5k £ 85 SN A ariGsh, mia4nig
FE EWAT TS, RAMMRA LR Gy RAERKM R TR R0, RS, PIBKIAKT 15 5@ 1
BOE A — 25 mTOR, BETT{RHE4H G TE00, JeAh, PIBKIAKT 15 5 B (1 i 0 51 fd Bad g MY
M GSK-3 WASEL R N5 5 70 Tl k, EM et oA E . sl o hh, AR
W SIRT7 22k B 401 I 58 40 L K 5 7. DL 45 RARIR MAGEDA4 7] g il SIRT7 e it i 5 8 4 i #4 5
Bk, AHFFEAE R MAGEDA T R 4 i th id 2238 SIRT7, #E—25iEM] T MAGED4 @i SIRT7 S0
FURAAEIESE, Ll LSRR MAGEDA il SIRT7 Wi PIBK/AKT {5 Sk, B2k 1558 ) 2 o 484
FH.

i bPTiR, AWFFIRD T MAGEDA 1 SIRT7 fE 5 UM A 2R 1315 Je — 3 Z MR, [FIRHAR A
FIHT T MAGEDA HI SIRT7 75 fii 5 J8 8 148 5 v 1) £ A0 B AR 73 - HL, UEW] T MAGEDA4 i SIRT7 Uil
PISK/AKT {5 518, (RHERFRANMIENT, T BRI TR E TR )T ¥ AR LR RS . (ER I FE 45 AN
VT A JEH e FE AR SN 258, A R 7 AR A A0 — AP RIE 58 — 35 O AH SR 1 B0 BAR B I L #E AT
R#.
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