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Abstract: [ Objective | To investigate the expression and their correlation of HIF-lae and Mipul in
human glioma.[ Methods ] 24 patients with glioma were classified as low grade group of 12 cases(5
cases of grade I ,7 cases of grade II) and the high grade group of 12 cases(7 cases of grade IIl ,
5 cases of grade IV) according to theWHO pathological grading. Tumor adjacent tissues form 10
patients with low grade glioma were selected as the control group. The expression of Mipul and
HIF-1 of the three groups were detected by immunohistochemical staining,real-time quantitative
PCR and Western blot,and the data obtained were statistically analyzed.[Results] The results of
immunohistochemical staining showed that the expression of Mipul and HIF-la protein was main-
ly localized in nucleus,and there was a tendencyofincreasedexpression of Mipul and HIF-1a with
the increase of pathological grade. The relative mRNA expression quantity and relative protein
expression quantityof Mipul and HIF-la was statistically different among the 3 groups (P<0.05).
The Mipul and HIF-laexpressionin glioma was positively correlated(P<0.05). [ Conclusions ] HIF-
la and Mipul are overexpressed in human glioma,and the expression of HIF-lao and Mipul
showed a positive correlation.
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Table 1 PCR primer design sequence

Goal gene Genebank  Primer sequence

HIF-lae ~ AF057308 5'-CACAAATCAGCACCAAGC-3'
5'-AGTGTACCCTAACTAGCCG-3'
Mipul AY221750  5'-AAGACCAAGCGAGACCAG-3’

5'-AATCCAAGGCACCTATAACA-3’

5'-GCTGTAGCCAAATCGTTGT-3’
5'-CCAGGTGGTCTCCTCTGA-3’

GAPDH  M32599
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Table 2 Relative expression of mRNA in each gene

G Sample  Relative expression of mRNA
roup number HIF-1a Mipul
Control group 10 1.00+0.10 1.00+0.04
Low grade group 12 2.33+0.17* 2.12+0.15*%
High grade group 12 4.87+0.22" 4.49+0.37"

Note:*;compared with the control group,P<0.05.%;compared with
low grade group, P<0.01.
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Control group

Low grade group

High grade group

Figure 1 Immunohistochemical results of HIF-1a and Mipul(IHCx400)
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P23 T BEAT 20, 45 L 07 P B TE AR 5 (r=0.96,
P<0.01),

B HIF-1a
L [ Mipul

Relative normalized expression
W
T

[

Control group

Low grade group High grade group

Figure 2 QPCR results of HIF-1ao and Mipul
in different group

Control group  Low grade group High grade group

HIF-To

Mipul

B-actin

Figure 3 Western-blot detection results of HIF-1a
and Mipul in different group
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Figure 4 Expression of HIF-1a and Mipul in different
group

Mg e 2017 4% 23 5% 10 #

3o i

i ¢ 5 968 A Ay i A D i i i L ) R i R BE
T R s 7R M IR v A TE AR 2 A A R 4 S %
)58, I HIF-1a AF 2 b 96 240 v 35 22 00 &% S [
T, AT 23K 200 A28 47 A 3 B 10 H S R —
I 25 A A A 5 T ORI o I AR SRR B
WA Ho o W E SRR R Ll S R U
S5G RAEX R R G 2 AR VR . AT BB R
SR TR W R AR R TR Z A A3 . (1) S 5
Jei N IS T B A e B, LR X I P e A K R
(VEGEF)f 2 il 18 75 207 A 2 Jig Jo 98 P9 10047 P9 B2 200
(34 E A% 1228 LA R I 45 38 3 M 1 36 , AT S
JiE JET R P B I AT BB T AR R (2) 2 S AR i
PRI, B SaOME I 25 (3) VR0 200 R 0 T B B, A
FF 5% 26 WA i HIF-1a 348 £ X6 20 B 396 5 7 A A (A
14 [ BF SCRE XF 28 M 1 o Ak = A i A FE 22 16 B
HIF-Too 75 J52 J57 783 40 Jf AF 42 i v A= K i 5 5
BERYHLAL . HIF-1o 76 AR Z Fh 20 i 08 A2 7 4 5
— B, T T & B Mipul I 52 78 KR O i £ 41
Ko Ik, i 7e Ho i AR 2 24N i N ek 2> 2
HH S AIF 5 28 B Mipul 3l 52 2 Ffads 42 90 461 40 it 1) 4
Toad #E, Ho A Mipul o] REE A0 6 AP-1 [ 2k
AT ] 22 28 5 0% AL 28 1 R 5 e 3l B A 1Y
ML T DI RE Y, A SR R W] Mipul $0HI LoRi AR
8 T3 A S AR T 3R I Bax™, HoE i EL D
il Bax B335, [HEAEHE T Bel-2 Hiid T3 B 1y &
K, DT BEL DI 28 b7 A 8 T A7 5 A G % . Mipul 7] fig
i LA A o ML T, % 58 Mipul
FEC VR P K ek, HLH S 30560 40 08 7% 1)
AHOG , E O 0 i 2 20 A ) 2 e T 9 40 i v e
FIEBEYE T ER, A Y E B X Mipul
H 1.5kb 15 B 1T 5N AT T A BT e R, S
Bl 15 91 Y A AE A A i SR L T RE R A A L
&, H-ctCACGTGgccat-f& HIF-1 4551751, 1%
78 AL & A ST HRE(S'-RCGTG-3"), AR 3 EL By
By FE Al 58 LA K A W2 A A AT AT LA HIF-
La 785 SEAEXT Mipul (923K UEA7 I £, I HL T 4
A 45 1O 2 38 Jok 40 S 5 ) 2D R W] HIF-1a @ 3 1
Mipul F4 235 LR 32 0 %0 L 40 it 0 48 0 4
HIF-1a 7E9475 Mipul b o] B84 B EAEM , A S5 H

851



Journal of Chinese Oncology,2017,Vol.23,No.10

M 7E T R 1T e ot 88 20 B b R S AF 7E HIF-1a 5
Mipul 7 il 248 i 8 7~ 38 % A9 mT RE
A S 56 38 52 R AN W) 25 0 e T 9RE AH R bR A TP

HIF-1a & Mipul #E47 S 20 AR A I, 7258 T AT DL
i HIF-1a DL J Mipul K& 70& @ T A, BB
IR O T i, G (o 4 i AR £ 5 5 B Mipul
5 HIF-1a ¥ /2 %&ﬂflﬂﬂﬁfz#ﬁma‘éi’ﬁﬁﬁ X5
J S S Mipul BT EIOT I8 4598, B Mipul /&2
7T 20 A% N T 4225 s 1] wﬂzﬁﬁ,n%—ﬁto [Fi] i
ASAIF G AL VLAY & 3B A R S5 96 2600 1) T HITF-
la & Mipul #9263k B2 B2 Y W 4 3 5

Ry Tk LR P e IR B A T BT AU T
ﬁﬁﬂ% %erﬂﬁléﬁtﬁﬂiEPKEJ%&%IJQEE@BTEWQE

AU[F B 247 HIF-1a FiT Mipul 9 QPCR 2 West-bolt
e i U‘XTV\{WJXP?%E’JH?EJE‘ TH R AR5
At 9 S AZ R Y3 5 & B HIF-1a A & Mipul 19
mRNA FHX 3 3% it A 158 S50 040 B 001) T e T 7%

ft., 1M West-blot #1 HIF-1a A& Mipul Y2 A X 3£
ik B A5 R A AT AR 22 AL 5l HIESE HIF-1a 2 Mipul
P 3R o B T BRI v T

ISR S TN E R (N iRy ae o e A
TEAHSE, U6 W 7 T S5 e 440 M 1Y e A e Je v T e

FEAEE AN A ZAR AR CHE & o LA 56 T HIF-1a BY0F
F— H IR R0 M B R R BB v, R % WU A
FH 3 Rl AL T SR FERR SRR A L AR AR
SER R W] T HIF-1a 55 Mipul 76 55U B9 & 2 &
Al BEAFAE IEAH O, M 56 T HIF-1a 5 Mipul 78 1 59
DA R R AR R AR I M s Z 5, A AR i —
5 W5 0T L B BH 5 25 14 38 1 VR R AL ASF
¢ 0 HIF-Ta 78 B 575 40 B 08 1~ v i 1 R4t T

Tl i S8, B T HIF-1a 78 2 Fh 40 i v 26k | &t
HIF-1a 24 $8 59 R 97 0] B8 7™ 2B BRI @I A/E i
Mipul FEC il 4 S v K a8 5K #E X6 Mipul A%
SUIRYT AT BB TE AR B R £ S SR IR T BT I A S
Ty,

S 2k

[1]  Li B,Zhao G,Cheng P,et al.The accuracy of survival time
predicton for pati- ents with glioma is improved by mea-
suring mitotic spindle checkpoint gene expression[J].PLoS
One,2011,6(10):625-631.

[2]  Abdullah A,El Shitany H,Abbass W ,et al.Surgical resec-

852

[4]

(6]

(7]

(9]

[10]

[11]

[12]

[13]

tion of low-grade gliomas in eloquent areas with the guid-
ance of the preoperative functional magnetic resonance
imaging and craniometric points [J].J Neurosci Rural
Pract,2016,7(4):571-576.
Tovar-Spinoza Z,Choi H.MRI-guided laser interstitial ther-
mal therapy for the treatment of low-grade gliomas in chil-
dren:a case-series review,description of the current tech-
nologies and perspectives [J].Childs Nerv Syst,2016,32
(10):1947-1956.
Ducassou A,Gambart M,Munzer C,et al. Long-term side
effects of radiotherapy for pediatric localized neuroblastom-
a|J]. Strahlentherapie Und Onkologie,2015,191(7):1-9.
Seidlitz A ,Siepmann T,Liock S,et al. Impact of waiting
time after surgery and overall time of postoperative ra-
diochemotherapy on treatment outcome in glioblastoma
multiforme[J]. Radiat Oncol,2015,10(1):1-10.
Castro MG, Candolfi M, Kroeger K, et al.Gene therapy and
targeted toxins for gliomalJ]. Curr Gene Ther,2011,11(3):
155-180.
Reisoli E,Gambini E, Appolloni L,et al.Efficacy of HER2
retargeted herpes simplex virus as therapy for high-grade
glioma in immunocompetent mice [J].Cancer Gene Ther,
2012,19(11):788-795.
Ai Z,Lu Y,Qiu S,et al. Overcoming cisplatin resistance
of ovarian cancercells by targeting HIF-1-regulated cancer
metabolism[J]. Cancer Lett,2016,373(1):36-44.
Huang X,Yang K,Zhang Y et al. Quinolinic acid induces
cell apoptosis in PC12 cells through HIF-1-dependent
RTP801 activation[J]. Metab Brain Dis,2016,31(2).435-444.
Lopez-Hernandez B,Cefia V,Posadas 1.The endoplasmic
reticulum stress and the HIF-1 signalling pathways are in-
volved in the neuronal damage caused by chemical hypo-
xia[J]. Br J Pharmacol,2015,172(11):2838-2851.
Yuan C,LV QL,Chen GW et al. Identification of genes
up-regulated during myocardial ischemic preconditiong in
rats [J]. Progressin Biochemistry and Biophysics,2003,30
(3) 390-394.[ Al 53 2= WR)T3C, AR R LR i 15
I N7 A3k T B PR Y O R A A S AR
YRLE )] . 2003,30(3):390-394.]
Wang G1,Zuo X,Liu J,et al. Expression of mipul in re-
sponse to myocardial infarction in rats [J]. Mol Seci,
2009, 10(2):492-506.
Yuan C,Wang QP,Liu Y,et al. Effects of new gene Mipl
over-expression on the cell growth cycle of ¢2¢12 cells
cultured under condition of serum withdrawal [J]. Journal

of Clinical Research,2004,22 (s):837-839.[3 4, T Fk

it 8 2 A5 2017 4R % 23 5% 10



[14]

[15]

[16]

[17]

[19]

TG, S0 B, A5 BT A5 R Mip1 114 3o 2 35 65 26 il v 4% 5% 2% 8
T C2C12 40 fg 2 K J 3 A B2 e (D). B o e R B 5
2004,22(s): 837-839.]

Yuan D, Yuan XR,Liu Y,et al. The subcellular localiza-
tion of Mipul in brain astrocytoma cells[]J]. Chinese Jour-
nal of Otorhinolaryngology-skull Base Surgery,2006,12
(3):164-167 32 J& , 52 Bt Jit , X1 BE , 45 Mipul & 17 i 2
T 200 96 v #1200 D G2 (). v T T A W 50 S0 R 2
i ,2006,12(3): 164-167.]

Wang Z,Gu LB,Liu HH,et al. Expression of Mipul in
human brain astrocytomas and its clinical significance[J].
Chinese Journal of Neurosurgical Disease Research,
2013,12(1):37-40.[ L5, 4 KA, X8 2 | 5. Mipul 7£
N ER TR 240 B v 9 2 3k R e R T SCH) A R DI v A
oz SRR I 5T 2% 7, 2013, 12(1): 37-40.]

Wang K,Lei J,Zou J,et al.Mipul,a novel direct target
gene,is involved in hypoxia inducible factor 1 media- ted
cytoprotection.[J]. PLoS One,2013,8(12):e82827.
Friedrichs K,Gluba S,Eidtmann H,et al. Overexpression
of P53 and prognosis in breast cancer [J]. Cancer,
1993,72.:3641-3647

Gzell C,Wheeler H,Huang D,et al. Proliferationlndex
predicts survival after second craniotomy within 6 months
of adjuvant radiotherapy for high-grade glioma[J]. Clin On-
col(R Coll Radiol),2016,28(3):215-222.

Kitajima Y,Miyazaki K. The critical impact of HIF-1a on

gastric cancer biology[J]. Cancers(Basel),2013,5(1): 15-26.

[20] Zhang J,Lu A,Li L,et al.p16 Modulates VEGF expression

via its interaction with HIF-lalpha in breast cancer cells

[J].Cancer Invest,2010,28(6):588-597.

[21] Cheng Y,Chen G,Hong L,et al. How doeshypoxia in-

ducible factor-la participate in enhancing the glycolysis
activity incervical cancer? [J]. Ann Diagn Pathol,2013,17
(3):305-311.

[22] Li Z,Bao S,Wu Q,et al. Hypoxia-inducible factors regu-

late tumorigenic capacity of glioma stem cells [J]. Cancer

Cell ,2009,15(6):501-513.

[23] Yuan C,Zhang HL,Liu Y,et al.Cloning and characteriza-

tion of a new gene Mipl up-regulated during myocardial
ishemia-reperfusion [J].Progress in Biochemistry and Bio-
physics,2004,31(3):231-236.[ = All , Sk AL, X BE , 25—
AN B0 LBk 1M — 539 5 5 R 8 bR A% T &R A Mipul
4 v BE VRS 0 BT ()], AR AR S A o R
2004,31(3):231-236. ]

[24] Wang G,Zuo X, Yuan C,et al. A novel rat zinc-finger pro-

tein, inhibits transcriptional activities of AP-1 and SRE in

mitogen-activated protein kinase signaling pathway|J]. Mol

Cell Biochem,2009,322(1-2):93-102.

[25] Jiang L,Wang H,Shi C,et al. ZNF667/Mipul is a novel

anti-apoptotic factor that directly regulates the expression
of the rat Bax gene in H9¢2 cells.[J]. PLoS One,2014,9
(11):e111653.

(EFERENR TRZ MEERBEZ AN IRIT ARIES R HA

AF) LA W LA &% AS R 4 (http://www.chinaoncology.cn) , Y% % X Mk i E £ LAk
B BFRE), RFERANEGR , BREBEZFLEM,  EZABE EE FERLABEFRE
)& , i 18 & M 35 H T (http://www.chinaoncology.cn) “ T # F & F FH (B 5 5 &) o) “MEH &
BAFRRBATAARZES LA MEE | ARER SN BE A 2IER L P HkidF ERA%
AR AT AAMNE LRMM G, Z A RN TR,

Mg e 2017 4% 23 5% 10 #

853



