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A preliminary study on the expressions and regulatory relationships of HIF1A and MAGED4 in human glioma
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[ Abstract]| Objective To investigate the expressions of hypoxia-inducible factor IA(HIF1A) and melanoma-
associated antigen D4( MAGED4) in human glioma, and to analyze the effect of HIF1A on the expression of MAGED4.
Methods Gene Expression Profiling Interactive Analysis( GEPIA) database was used to collect the data from 681 human
glioma samples and the data from 207 normal brain tissue samples to compare the expression levels of MAGED4 mRNA
and HIFIA mRNA. The mRNA-seq_693 data set and the corresponding clinical information of 693 glioma patients were
downloaded from Chinese Glioma Genome Atlas( CGGA) database. The correlation between the expressions of MAGED4
mRNA and HIF1A mRNA, and the correlation between the two expressions and the clinical characteristics of the patients
were analyzed. The hypoxic environment in vitro was simulated by using cobalt chloride, and the effect of silencing HIF1A
expression in glioma cells on the expression of MAGED4 was investigated by reverse transcription-quantitative real-time

polymerase chain reaction( RT-qPCR) and Western blot( WB) experiments. Results The analysis results based on the
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GEPIA database showed that the levels of HIF1A mRNA and MAGED4 mRNA in the low-grade glioma( LGG) and the
glioblastoma( GBM) tissues were higher than those in the normal brain tissues, and the differences were statistically sig-
nificant( P <0.05). The analysis results based on the CGGA database showed that the MAGED4 mRNA expression level
was positively correlated with the HIFI A mRNA expression level (r =0.322, P =0.000). The proportion of the patients
with age <40 years and isocitrate dehydrogenase(IDH) mutation in the high MAGED4 mRNA expression group was greater
than that in the low MAGED4 mRNA expression group, and the difference was statistically significant(P <0.05). There
were no significant differences in gender, tumor type, World Health Organization(WHO) tumor grade, 06-methylguanie-DNA
methyltransferase (MGMT) promoter methylation status and 1p/19q co-deletion between the two groups( P >0.05).
U87-MG and U251 cells were transfected with HIF1A siRNA and were cultured for 48 hours under the condition of hypoxia.
The results of RT-qPCR and WB experiments showed that the expression level of MAGED4 also decreased significantly
after HIF1A was down-regulated. Conclusion Both HIF1A and MAGED4 are highly expressed in gliomas, and their

expressions are positively correlated. HIF1A can regulate the expression of MAGED4 in glioma cells.
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% U251 U87-MG, W H [ BF# B b 40 i A= )7
WIFEHTIF A SR = /A7 . K UST-MG 4iiJfd A1 U251
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1.3 CCK-8 528 OO KRS R AF iy B 2
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TR AN ) A Bl e B R B AR B R, 15 97 48 h
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#o

HIF1A siRNA
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sense 5'-CGUACGCGGAAUACUUCGA-3’
FAPEXT B siRNA
5'-UCGAAGUAUUCCGCGUACG-3’

antisense
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R323-01) % RNA #¥i%% 55 i ¢cDNA, )i Ji StepOnePlus
qPCR {47 RT-qPCR, {7 & 1) A 1 50 ik MEHE A W
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ddH,0 7.2 ul, F . FHF514945 0.4 ul,cDNA 2 ul,
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wan S EAIGOR a0
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- 947 -

AU B AR U Ao L Uk R B AT DA R —dt .
YA PR, W Fluor Chem FC3 iR 4GH1T 5%,
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Fike) , IEHT SR — 40 (ab6721 , Abcam; 1: 5 000 i) .
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2.2 HIF1A mRNA #1 MAGED4 mRNA Zik/KFE5K
e BB IR IR AEFE IR G PE 0T 45 R MAGED4
mRNA FFGRHAN <40 2 S TIEIRI EUE (isocitrate
dehydrogenase , IDH ) Z& 25 %4 it A ZX LA AT MAGED4
mRNA fIliRIRH , ZRA G (P <0.05) ,
PER bR 26T WHO i 73 2%, 06-H1 2 & FE-DNA
FH 3L %% #% B ( O6-methylguanie-DNA methyltransferase
MGMT) Ji5 3l F B AR ZS L 1p/19q Sl 2R 15 0 A
ERTHEITFE L (P >0.05), HIFIA mRNA £k
P51 BAS B 7 5 ST (P > 0.05)
3,4,
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4% 3 MAGED4 mRNA 3k K-F 5 R B & i R AT W KRBT R[n(%) ]
el

) kisvie3 Jige 25 71 WHO Jifgg 434
HoHl ik
bl & <40 ¥ >40 % TR g By /10 v
R4 346  202(58.38)  144(41.62)  130(37.68)  215(62.32)  211(60.98)  135(39.02)  216(62.43)  130(37.57)
EiFEIKLL 347 196(56.48)  151(43.52)  161(46.40)  186(53.60)  211(60.81)  136(39.19)  227(65.61)  119(34.39)
X - 0.255 5.394 0. 002 0.759
P - 0.613 0. 020 0. 962 0.384
a B B IDH [ 7 MGMT 58 FHf ™ 1p/19q Sk AFDL " /Cig v~
Liiga iy RASHY 2 7 FNTEN TN b 4 2 i

EFik4] 346 148(49.33) 152(50.67) 147(55.06) 120(44.94) 224(79.72) 57(20.28) 250(79.62) 64(20.38) 237(75.24) 78(24.76)
EEFIALL 347 138(40.35) 204(59.65) 168(60.87) 108(39.13) 254(74.05) 89(25.95) 260(78.31) 72(21.69) 249(75.00) 83(25.00)
¥ - 5.220 1.780 2.764 0.165
P - 0.022 0.182 0. 096 0.684

0. 005
0.944

R E R WHO fiRzr 2% IDH ST MOMT Ji3 3 1~ HU EACIRES (1p/19q JLERIAT O LA KT AT7 I RERR B R 2% , R A S

%4 HIFIA mRNA R AT 5 K FE B4 RS AT 8 KB AT R [n(%) ]
el

A i s K WHO [l 5244
Moo g
B S <40 % >40 % DR g Y I/ I\

3541 346 207(59.83)  139(40.17)  133(38.55) 212(61.45) 219(63.29) 127(36.71) 230(66.47)  116(33.53)
B 347 191(55.04)  156(44.96)  158(45.53)  189(54.47)  203(58.50)  144(41.50)  214(61.67)  133(38.33)

¥ - 1.621 3. 461 1.672 1.736

P - 0.203 0. 063 0. 196 0.188
- IDH HE A - MGMT J3 5l 7L ™ 1p/19q LI fFAL T 17

L gachi AR 2 7 ERTSS Bk = 3 = i

EFk4] 346 136(46.10) 159(53.90) 171(59.58) 116(40.42) 208(74.29) 72(25.71) 247(76.71) 75(25.71) 241(74.61) 82(25.39)
Bk 347 150(43.23) 197(56.77) 144(56.47) 111(43.53) 270(78.72) 73(21.28) 263(81.17) 61(18.83) 244(75.31) 80(24.69)

0.533

X - 0.537 1. 695 1.937 0.042
P - 0. 465 0. 464 0.193 0. 164 0.838

T HR A Y IDH SRR MOMT Ji ) 7 T BEARIRAS L 1p/19q JEBRAE UL LI RHOTY AT IR SR BB  REWA S
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U251 A B AR Mk B . WLIET 2,

FEE S5 F 1555 48 h, RT-qPCR 45 3 27, HIF1A
mRNA F35 T )5 , MAGED4 mRNA ik /K P-4 i
ERE(P<0.05), WK 3, WB 4554 % 7, HIFIA
HHFB NG, MAGED4 I 1 RIA Kl i % T
FE(P<0.05), WK 4,
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P=0.006
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S T R A A 00D JE o 88 e S 2 o 8 408 ) ¥
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3.2 CAMEREED T MAGED4 AH6H) HLA-A %25
BRAIPEFURIE " oAb, AHEBESE & B MAGEDS 45
SEPER T b L 20 B BB R 1 MAGED4 A4 (1) i 240
J ™ AGYB AT & B, MAGEDS 15 i it
TR TS AR IAR S I SR
FENBIEB 455 3 1C(coronin 1C, COROIC) 41 iy
Ay S E AR T 25A (cell division cycle 25A ,CDC25A)
S5 FPRIRE A 56 00 T Z IfEfE P e R, Higkak
5% p33 FE S8R H 1 (specificity protein 1,SP1) £
SRR L X AT MAGEDY J& T
TR SR I 2, BT Bk e L ) S YR Y
VERE , RS I R th MAGED4 [k 62, 5
I BRI TR MAGEDA 53 3635 5 vk 0k okt
3.3 HIFI {5 F 20 4 90 4EA Hy Semenza 2%
TESE AL FR A IR AR T & 8. HIFL iy HIF1A Al
HIF1B PANEFEAL AN, Hod HIFTA 2 Ih e 3, e
& HIFL BTG PE 76 % S0IRAS T HIFIA A3 97
FR-H BRI R R R A 7E B 25 AT HIFIA £
SEAFAE. HIFIB {5 Pl 3 , A2 S8 i A2
FALEE Y Co" g B LML LA L Fe® | Wi FHL
Wiz -3 R A 72, 4 ) HIFLA pRefn ™
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VRS2 ) A B P A8 PR 24 400 2 T AT D T 410 ) 4 ) 0
PEo BRI A v B Z R L] 4 A A
FH oA HIFLA J2 i gg 48015 5 3 2% 104 Hh A 3 1A
T R gt s DR TR N SR D B %, Tk
TR S5 T A B R LT AN R,
DL BEIG 5 GRS R R S L2 R AT RE. BAAH
HICARBLT KA HIFLA RS0 R, (H A i o 97
H HIF1LA H 5 RIS WT 1005 bR i 9 DA B Vs 7 11 HE 1)
BITHSE R — 2 k8
3.4 AW5EE GEPIA BEZE % ¥ HIFIA mRNA Fl
MAGED4 mRNA 7EJ o 4 5L i 32k, 41 CGGA
B5CHE 1 RN B2 kL & B, MAGED4 mRNA (1) 3%
K5 R AES IDH 2848 A0 0C B 5 pE 51 g 2 |
WHO g3 73 2% MGMT Ji5 3+ F AR S5 T i 3
JHE . MR 2021 4F WHO iR M2 RGUAR 4325
TZLE R BERR MAGED4 (132 35 15 15 URa 11443 TR0 A
K BFE TR —PHE . HIFIA 5 BEAER M)
FEARZAY WHO s 434 IDH 878 5535 T i 3 5K,
X ATRED A HIFLA (3635 5 5L 5 4 SR FE B A OG,
{ERT R SURAE B I RE AR A FRA G, A feiE— 2
R 70 FET AR 2 R R , MAGED4
mRNA 5 HIFIA mRNA {335 5 IEAH G, X A
AHIFFE B A AL 2 56 R A B 56 E . F SR A, 5 R
H MAGED4 (#3855 5 il % VA G, W] g2 HIFIA
VS TE T WS L R, P84 MAGED4 [y 323k 7l fig & 5%
M) g o Rg S0 3 P9 % a0 JR , Sy T SR RA 1) 7D 43 L 1)
TRIT AL TV AE A A5

ANBIFSE B AR B S TRE 4 ff H HIFTA AT LA $
MAGED4 [l ik (HEATFFEAGHAT T RSN A 56
UE, 2GR T MR St — 2 BIF5E 38 (R AH DG B O6f
EARI RN TR
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