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Correlation and biological significance of P53 and ATRX
protein expression in IDHI mutant and wild
type glioblastoma
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(Department of Pathology, Tongjiang Hospital of Guangdong, Foshan Guangdong 528300, China)

Abstract Objective: To investigate the correlation between P53 and ATRX protein expression in IDH1 mutant and wild
type glioblastoma (GBM) and its biological significance. Methods: A total of 62 cases of tissue samples were
collected from the Department of Pathology of Guangdong Tongjiang Hospital (including 12 cases of IDH-
1 mutant GBM, S0 cases of IDH1 wild type GBM detected by immunohistochemistry). The expression of P53
and ATRX protein in these two different genotyping GBMs were detected and their relationship with prognosis
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were analyzed. Results: The expression rates of P53 protein in IDHI mutant and wild type GBM were 75.00%
(9/12) and 30.00% (15/50) respectively, and the expression rates of ATRX protein were 16.67% (2/12) and
94.00% (47/50), respectively. The expression of PS3 and ATRX protein in the two genotypes of IDH1 was

statistically significant (P<0.01). PS3 and ATRX were negatively correlated (r=—0.404, P<0.01). Cox multiple

regression analysis showed that IDH1 genotype, age and sex were the risk factors of GBM survival (P<0.01).

Conclusion: Most of the IDH1 wild-type GBM patients lack the P53 gene and the ATRX gene mutation.

IDHI1 wild-type GBM is a significant factor affecting the survival time of GBM, which can be used as one of the

important indexes to judge the prognosis of adult GBM patients.
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Figure 1 IDH1 positive tumor cells =60% in GBM (cytoplasm
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Figure 2 IDH1 positive tumor cells <10% in GBM (cytoplasm
brownish yellow) (SP, x 400)
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Table 1 Expression of P53 and ATRX and average survival time in different IDH1 genotypes
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Figure S ATRX positive tumor cells <10% in IDH1 mutant
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type GBM (nucleus brownish yellow) (SP, X 400)
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Table 2 Cox regression analysis for prognostic risk factors
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Figure 7 IDH1, P53, and ATRX Cox regression survival curves

3 it

PS3FER B I i A I IR AR I SN, &
MF17 50 R, A MMIER, RIE A A
g As A, WA RIPS3 RSN, fAEETEN,
TEDNAS G s B A G £k, (AR PS3 1 CORAN ]
YIP21 FIDNAMG K SEIN PR 5%, 76 4 i ) 301 19
G U M AR . AR PS3 LR L 2 T4
IR, HA MR ERERL R EE, 58I
JE S R REA, SRR, HX
JE A g O, BFgE M R PS3%EAE | EGFRY”
HE L 1p/19qBi g A5 S R R B AR 5 e R Y
KB UG VAL E A VI R . — TR

AR 7R R M GBM T A A 2.8 % Y 95 1
FNPS3HE RG2S | T 7E 4k A& GBM X AN FL A5
65%. TEARMFFH, 4538.7%MH GBM A B 7w
PS3FLA AR, i AEIDH 1% 28 B 1) GBMYH 9]
HRiE75% 0 /R PS3FER 28 4F | i AEIDH 18 A4 AU Y
GBMIE I, PS3FEH AR HAL N 30%, i ikl
UL, 48 RKECGBM R 2 A A SRR AR P S 3 BT A AN
IDH 10 A= Y 1% 3[R e AU, g i PR 780 22 Sy 247 N Dt
RVERS BRI, SAEAFRANEL10%, Z2HT
ANJE 12D HAELAT,
ATRX(a-thalassemia/mental retardation
syndrome X-lined) 2 [ 4% >f¢ J2& a Hll m i 32 110 /65
KBEBRMLAMMBORIND, HeaphyZ " 7E



Ps3 Fll ATRX #1175 IDH1 S48 R 5 07 A AU T B AN MR SR A DG HE S B~ S kA, 46 2055

201 VAR B AR B 78 AR i 2 R GE I v &k BRATRX
FEH A g Ay, HIE ek g A T B Y (TR A5 A B
R 45 A ) 2% OUR 5t % AR Mk RN v ks D) RE . FHATRX
SR S B0 i B AE K AN B o BB AR O B AR
4 3 F7 JE F (alternative lengthening of telomeres,
ALT)” , X — b B AR T v A g 9 e A%, BRI
AN TA]F 6L S % S (human telomerase reverse
transcriptase, TERT)JH 3l F284F, i i 3 5 vy bii
it 114 29 1K 7K SF- B i R il G A LA 20 R 20 A 1 AEDIR 3
B AR Btk BAT RXHE R A 2718 £ 3 %
AFEWHO 11, TIIZR R Pk 5% 40 9% FIWHO 1V
gk kR GBMH, TFEJR A FIGBM /D 2K i
i ff g AL E A GBM A D WL . AWFIE R
FEIDH1%E 48 1 GBM T, 48 K HK 4393 191 () ATRX &
PO B2 48, T HLPS3 5 ATRXZE [ ik i 7 A
X, 38 KA ] B P S 3 KL A Bz AT RX K& [ [ fif
WMIRAS, 5Z MR, K MIDHLEF A R
B GBM I B B 2 PS3IE A M ATRXIE A 95247
AT AE H 5 AH OC I 5T I WA 5E — kA 7, AH G
e 988 i 5 S IE B . IDHSE PR 648 JEWHO 1I%%
JiE R B b e A R S, FEIDHZR AR 5, Wk
A 1p/19qAERAG, IRE e ) 20 5 i I AN LR 1)
K, kA PS3IFATRX S K 248, JibJ&g 0] ) 5%
12 AU 5L AR A0 LR Ty n) A F . T aX SETDH %8 748 1 1S o
JoR e i JE S GBMA I, R ZARAAAEPS3 AL A
S ATRXHE A | [R] B 8 7%

ARV, GBMUR W A B e o 1 i 28 1
JihJRE 2 —, A IR B X GBM A AR HEAL iR 97 5 2%
AR LA TR HUT . AT RRFECE T
4, (B HATRGBMIAYT SR AN, Filf5#2% .
A R R IDH A AR 48 5 3 1Y AR 17 R
IEARDG, BPARUIDH LR E A 0E B [ A LA, 1
RAZRIIDH LR - 4 A7 16 I [ G 58 3.84F o A A
R RN IDH1ZE AR GBM & 4 F 14 f7 1)
8 }29.134 A, MIDH1%EF 4 BIGBM M # 4 4
fERTEDEL6.74 H, ZRABEFENSITFREX,
[F] i} Cox 22 JC [l 5 A3 7 45 SR 7 . IDH1EF A= AU Ay
BE R 3 B R 5B 35 R GB MR AE WY fE I R &
ok, IDHIFEREAES S, Al LAE NG KX
BAE GBM B Tl 5 HIWr i 248 b2 —, IDHI
RAAFBARAHBHE KT ARREZD, MIDH
BP A R 5 R GBM TG 225 . WALHR R, HIXA
BIT B, HATC B B 26 R e S R
o, TEGBMIEH 43 BIrh | By AERIPS3 | JESE A Y
ATRXFIIDH 1 4= B () GBM H 3 76 I i i % 5
KZH, WNREF R GBMbR A 1 et 17 3

NIDH1ZEAS BRI, X5 IDH1HF A R X IDH1
RAT I GBM, SR 5 MXHEF 4= B p 53 K AE 2 48 Al
ATRXFR A (1) GBMIEAT A4 Ak 18 B30T 55 1 IR T
B, me KA ST R, 0 GBMAY 1= 28 1
KR E &%, $2 5 IDHEFE B GBM B & 17 TH
W, AR EZMIRIRE X At S E

BT o 0 B4 R B AR TR IT & R R GBM
S I TR RS MER YT B R R T ), ERA S mT BE Y
o3 5998 B B SRS YR T I JE AL . 20160
WHO H1 X ff 28 38 58 b 983 43 25 46 4 46 ik g g 2 2
U AP TR R, ar TR TR
B g 22 AL PR R AL 12 WA o A% =X, B
2P B B2 Wi AT “?gﬁ‘iﬁ%ﬁ(integrated
diagnoses)” AR, 7 B OR Sk fi ol 1 W 2 A5
R IR0 AE B S A AR G A B R, RE R 47 b
XF GBM S5 B o9 E A5G 1 A2 W SR TT o

S5 3k

1. Louis DN, Ohgaki H, Wiestler OD, et al. The 2007 WHO classification
of tumors of the central nervous system[J]. Acta Neuropathol, 2007,
114(2): 97-109.

2. Louis DN, Perry A, Reifenberger G, et al. The 2016 World Health
Organization classification of tumors of the central nervous system: a
summary/ J]. Acta Neuropathol, 2016, 131(6): 803-820.

3. Peiffer J, Kleihues P. Hans-Joachim Scherer (1906-1945), pioneer in
glioma research[ J]. Brain Pathol, 1999, 9(2): 241-245.

4 BRIIR, BRE S, BRAERT. NAD+ OB SR R e il S i 2544
FYIRENTIE HE R 7). A= W4 A IR, 2003, 14(4): 304-307.

CHEN Hailang, CHEN Xiwen, CHEN Defu. Advance on structure
and function of NAD+-dependent isocitrate dehydrogenase| J]. Letters
in Biotechnology, 2003, 14(4): 304-307.

5. Hartmann C, Meyer J, Balss J, et al. Type and frequency of IDH1
and IDH2 mutations are related to astrocytic and oligodendroglial
differentiation and age: a study of 1, 010 diffuse gliomas[J]. Acta
Neuropathol, 2009, 118(4): 469-474.

6. Yan H, Parsons DW, Jin G, et al. IDH1 and IDH2 mutations in
gliomas[ J]. N Engl ] Med, 2009, 360(8): 765-773.

7.  Gorovets D, Kannan K, Shen R, et al. IDH mutation and
neuroglial developmental features define clinically distinct
subclasses of lower grade diffuse astrocytic glioma[ J]. Clin Cancer
Res, 2012, 18(9): 2490-2501.

8. A 2016 IS TLA AU b 22 2R G I Rg 732 52 B A 13
LB BB 53) (7], ) R B2, 2017, 38(1): 3-8.

LI Zhi. Practical understanding of the 2016 World Health Organization



2056

Il R i 2 i, 2017, 37(10)  http://Icbl.amegroups.com

classification of tumors of the central nervous system (part of glial

tumor) [ J]. Guangdong Medical Journal, 2017, 38(1): 3-8.

9. KruseJP, Gu W. Modes of pS3 regulation( J]. Cell, 2009, 137(4): 609-622.

10. Famebo M, Bykov V], Wiman KG. The pS$3 tumor suppressor: a
master regulator of diverse cellular processes and therapeutic target in
cancer[ J]. Biochem Biophys Res Commun, 2010, 396(1): 85-89.

11. Lai A, Kharbanda S, Pope WB, et al. Evidence for sequenced molecular
evolution of IDH1 mutant glioblastoma from a distinct cell of origin[ J].
J Clin Oncol, 2011, 29(34): 4482-4490.

12.  Ohgaki H, Dessen P, Jourde B, et al. Genetic pathways to Glioblastoma:
a population-based study[ J]. Cancer Res, 2004, 64(19): 6892-6899.

13. Weatherall DJ, Higgs DR, Bunch C, et al. Hemoglobin H disease and
mental retardation: a new syndrome or a remarkable coincidence?[J].
N EnglJ Med, 1981, 305(11): 607-612.

14.  Heaphy CM, De Wilde RF, Jiao Y, et al. Altered telomeres in tumors
with ATRX and DAXX mutations[ J]. Science, 2011, 333(6041): 425.

1S. Killela PJ, Reitman ZJ, Jiao Y, et al. TERT promoter mutations occur

ARSI A WA, RS, LR, mEDT, IR, B,

R, PS3FNATRXER [ ETDH 158 22 A 15 1 A= 70 iz Jot B 4 Jfd 9
FIR IR DN S A2 T8 3], IR S R, 2017, 37(10):
2050-2056. doi: 10.3978/j.issn.2095-6959.2017.10.005

Cite this article as: PAN Bincai, LIANG Yingwen, WANG Chunhua,
HUANG Guifang, XU Weiling, HUANG Jiayu, FU Hui. Correlation
and biological significance of P53 and ATRX protein expression in
IDH1 mutant and wild type glioblastomal[ J]. Journal of Clinical
and Pathological Research, 2017, 37(10): 2050-2056. doi: 10.3978/
jissn.2095-6959.2017.10.005

16.

17.

18.

19.

20.

frequently in gliomas and a subset of tumors derived from cells with
low rates of self-renewal[ J]. Proc Natl Acad Sci USA, 2013, 110(15):
6021-6026.

Eckel-Passow JE, Lachance DH, Molinaro AM, et al. Glioma groups
based on 1p/19q, IDH, and TERT promoter mutations in tumors|J].
N Engl ] Med, 2015, 372(26): 2499-2508.

Kannan K, Inagaki A, Silber J, et al. Whole-exome sequencing identifies
ATRX mutation as a key molecular determinant in lower-grade
gliomal[ J]. Oncotarget, 2012, 3(10): 1194-1203.

Watanabe T, Nobusawa S, Kleihues P, et al. IDH1 mutations are early
events in the development of astrocytomas and oligodendrogliomas|[ J].
Am J Pathol, 2009, 174(4): 1149-1153.

Rekers NH, Sminia P, Peters GJ. Towards tailored therapy of
glioblastoma muhiforme[ J]. J Chemother, 2011, 23(4): 187-199.
Parsons DW, Jones S, Zhang X, et al. An integrated genomic
analysis of human glioblastoma multiforme[J]. Science, 2008,

321(5897): 1807-1812.



