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[Abstract] Objective To investigate the relationship between isocitrate dehydrogenase 1 (IDH1) mutation
and clinicopathological features in human supratentorial WHO grade || gliomas. Methods Ninety five supratentorial
WHO grade ]l glioma patients were treated in our department from January 2009 to January 2011. The clinical data
and tumor samples of each patient were collected. ITDH1 mutation in the tumor was measured by sequencing the
IDH]1 gene of tumor specimen. The relationship between IDH1 mutation and the clinicopathological features was
analyzed. Results There were 69 cases (72.6%) with IDH1 mutations were found, all of which were R132H type
mutations. The mutation rates of diffuse astrocytoma, oligodendroglioma and oligoastrocytoma were 73. 6%,
68.8% and 73. 1% respectively. The mean ages of IDH1 mutant group and wild type group were significantly
different ((39.6+7.4) yr. vs. (46.9F11.6) yr. , P<<0.05J. The mutant rates of patients aged =50 years and <
50 years were 43. 8% and 78.5% respectively (P<C0. 05), while those of male patients and female patients were
68.6% and 77.3% respectively (P>>0. 05). The mutant rates of patients whose tumor =5 c¢m and <5 cm were
60.0% and 90. 0% respectively (P<C0. 05), while those of monolobe involvement group and deepen structures
involvement group were 93. 3% and 32. 0% respectively (P<C0. 05). Conclusion The mutation of IDH1 in
supratentorial WHO grade || glioma is common, and is associated with patients’ age, tumor size and tumor location.
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Fig Sequencing of IDH1 wild type and R132H mutant type
A: Wild type; B: Mutant type
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Table Relationship between IDH1 mutation and clinic pathologic
features in WHO grade [ gliomas

Clinical Mutant type Wild
variables n Ccase (%)) type P
Tumor classification 0.929
Diffuse astrocytoma 53 39 (73.6) 14
Oligodendroglioma 16 11 (68.8) 5
Oligoastrocytoma 26 19 (73. 1) 7
Age (yr.) 0.011
=50 16 7 (43.8) 9
<50 79 62 (78.5) 17
Sex 0. 346
Male 51 35 (68.6) 16
Female 44 34 (77.3) 10
Tumor diameter (cm) 0. 009
=5 45 27 (60.0) 18
<5 50 42 (84.0) 8
Location 0. 000
Monolobe 30 28 (93.3) 2
Deepen structures 25 8 (32.0) 17

Only the location of tumors involved monolobe and deepen
structures were analyzed, while multilobe and other brain areas were
not included in our study. Therefore, the total case number was 55.
Deepen structures include thalamus, insula lobe, or basal ganglion

involvement



62 PO R 2 2 i (BE 22 D

A4

T 55 0 A Y ) B Z R AR 22 RAT BT E X
(P=0.005), WHO Il 2% & Jit J8 7€ 3 F g B A
CoR i 1 L T 240 PR 938 /b 5 T Jo 4 B JRe TR 1t 2 2
BB 40 e M E] Y IDH 1 2848 322 53 Jo 4 12
HL(P>0.05), I0AEAE I | g R /N A R AL
A 22 5 A Giit 2 B L (P<<0.05)

3 itit

AR 2% ] 2 B X IS JB 988 AH O 43 1K P 1Y
WAL BUR AT TIRA WIS . V22 BEBIR AR G 70
FhRiC W i R Bk W A b R 0 e AR AL T R
HEWAER BT B BT 992 W J 38 VF ¢ O T
AEHELEME L.

IDH1 375 2§ Parsons ZM 4E 2008 4F ‘& 3
) — A X 2 S5 98 12 Ui N 10 S5 HLAT B AN Y 43 st
e d k. B Yan 2550 XF 445 i f5i 9 9 A
HATT IDH W ¥, 45 R & B # T 707009 WHO TI
e B RE A AEAE IDH 1 58748  AEH 4 FEAS vh % 91
AL IDH2 ®7Z2, B A& IDHT K%,
IDH1 AR e 598 v sk v 119 98 748 R 4 s JeAl ]
IDH JEH 5848 J& e B K ik VR SR B v i — > B
LU S U

IDH H: AL T G 4k 2933, 4 19 A 10 5+ 7 15
MR M S . I e — R BRI BA Y — > S B B R
it , T A S A A R AR 0 R A L e R TR R Ca
ketoglutarate, o-KG) #1114 /i B 4 B I (NADPH) ,
NN FAAE 3 Flv IDH g, Horb IDHT A2 T g 2% F ik
ALY EEA N L IDH2 F1 IDH3 f TR RiR N 25
—RRVEI . IDH 5878 30T AH Y i 1Y 175 1 1Y
MR —J7 T L FEAR T IDH AL 547 R A2 I o i
% R A NADPH (%68 7 . DT 5 40 il 5 52 3] 4 Ak
N AR A 5 R B R AR IDH X3R-AF T AL o T
I A i 2-52 1% R (2-hydroxyglutarate, 2HG)
MRE 1 L — R A S (5 P il 475 5 1A
¥ laChypoxia-inducible factor-la, HIF-1q) 7K 3 7}
1 VNG T HIIE S, 30 T R & AR AU

A ESMT IDH BT A B 2 il (3R
WX T IDH 2878 0 3 = W W 25, JF BBy Ah ¢
TARG ) it B9 s R AR AE 5 TDH 3 R 58 48 1) ¢ &
i, PR A PR S X IDH T JE P 58 AR
5 WHO [T 258 5794 i R i BERR fiF B9 OC 2 i#E 47 wF
5 LA AR B 005 ik 2257 e 0 11 % 591 e o 98 ) s AR AH 5C
] i
3.1 IDHI RE#HE WHOI B REHRHS %

AR ST IE i X 95 B A HE - WHO IT 9% 5% i
JEREAR AT IDHT JEFM Y 4558 69 7l k4= IDH1
845, H¥oh RI32H B2 AR5 48, 16 3 P B2
R G AR AL T 6020, X 5 SCHRHE 1 Ik 9
B TR o IDH1 2848 3R — B, i
WHO I 9% 3 B #1288 B g i 9 19 28 78 5%, R B 4%
R 2 8] 578 F 1) 26 S I L Ge it 27 5 3L

IDH]1 28745 %4 WHO I 2% Ji¢ J5 98 45 J B 2 71
T 6000, AW FE A Z M R AR T % 5,
PR FRATT LT AN LIRS RN /L 2 e I R B AR A 2H 4L
PR ERA 2SS (H R ALE M 4 Ak 72 b g
3.2 IDHI RES WHOI R REEEIRKRFTFR

ARBESE K B IDH 1 58 745 BIHE A 7Y BB 35 13
AR 2Z 0] 9 22 A e it 2% B L (P<<0. 05) . Rk A]
IATE WHO L 28 B v B 4 B IDH 1 B 3% 4R
W g Ar AR H K, X 5 Watanabe % K
Metellus 2 (R ST 45 AR . BL Ak 38 i X 4F i
PEAT A3 4 A3 Mk g AE WHO T 28 i i H b L 4%
KAWL (=50 % 41) IDH1 28745 3 H #5 /INAE I8 4
(<50 4D R (P<C0.05)

PV o4 R BRAE WHO T %88 58 B % v
BWE L2 0 IDH]l RARZF S22 L.

A 5T R IR B e IR A 5 AR OG5 A
LY . Zlatescu S B e 4 IE 7R ) A8 M 2 28
JB2 J5T 240 M9 T 1p/ 19q &l 2% 1) 9 ) b Jgg o 5 K A T
ARTTOAL i T 58 RS L B o R e i 4 o 8 1p/
19q @R AHXF 0L, (HZ2 HATC T IDH1 R85 g
JICIEE K/ IR A OC R I BF SR AR 2D A, A I 5T 4R
T PR3 8 /NN B A7 X 2 52 el A0 25 0 e o e A8
WG EERFE Y LA STk B T %
B RN IDH1 5878 (1) 56 R #EAT0F5E

Wk XF 95 i) WHO T 2% fise Joit 783 5 151 4% i 988 K
INHEFT A (=5 ecm A1 <<5 cm), K5 & B AE
WHO I 25 B o, B <<5 em B IDH1 %
AT . oAb FRATTAR R b e 1) A AR A K )
AN B B B i v R L T L A ) 2R 2R R TR R
A5 (R I P i ST XS5 2, &K 50 5 A
N TE WHO T 285 S5 58 v e Jgg A 28 K B fisi i 1)
MEH IDHL &% T 2L WA, Uk
4555 Metellus 255 B AL

XS Lh b g5 R B AT 4 AT A BESR N IDHL
AR 5 15 5 G0 B R 1) H AR A K A R 22 (R AT R



kl‘l/ﬂ;ﬁ

VRAES . AWk E WHOT 9B BUR IDH1 KR 5872 5 PR BARAE 195G 5 63

FEAE— G2 BIHRZR o DTS5 80T 908 41 % ifoss K/
AR, (HEXT IDHL 22728 5411
Je8 IS /IN T e A AL 22 T ) P9 SR K, HE L AR BIL 4T
AR TFilE—2 05,

WA IDH1 2748 5 WHO I 95 B 582 % i
PR A S5 B BF 5T . FRATT T LA A% G5 1) 26 405 B 2 3 AR
PEAT 5835 . 51 A 5980 B 109 43 1 9 Bl 202 W 4y L
BRI IDHT B Az 39 (09 41 2000 168 S5z 968 #0257 7 —
Tl 28 Y 5 5 LG 2 R AR AR R (=50 £ (i
FARR (=5 cm) (5 B SRR S5

i Lfrid, IDHL 7455 WHO [T 4% i 593 1Y)
I PR B RS AE 25 VD AH G . X IDH1 2878 (9 #F 95 A
BB R I SR 1 & Ak R BILAR S i L BE 4% 4 B I
RIZIF MR TG . B, R AT i 4 IDH 1 28 2%
5 R A S5 A T SRR YT T %

2 £ X #

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

2 Bourne TD, Schiff D. Update {indings.,

Nat Rev

on molecular
management and outcome in low-grade gliomas.
Neurol,2010;6(12) :695-701.

3 Horbinski C, Kelly L, Nikiforov YE, et al. Detection of
IDH1 and IDH2 mutations by fluorescence melting curve
analysis as a diagnostic tool for brain biopsies. J Mol Diagn,
2010;12(4) :487-492.

4 Parsons DW, Jones S, Zhang X, et al. An integrated genomic
analysis of human glioblastoma multiforme. Science, 20083321

(5897):1807-1812.

o

10

13

14

Yan H, Parsons W, Jin G, etal. IDH1 and IDH?2 mutation in
gliomas. N Engl ] Med,2009;360(8) :765-773.

Watanabe T, Nobusawa S, Kleihues P, ezal. IDH1 mutations
are early events in the development of astrocytomas and
oligodendrogliomas. Am ] Pathol,2009;174(4):1149-1153.
Nikiforova MN, Hamilton RL.
gliomas. Arch Pathol Lab Med,2011;135(5) :558-568.

Molecular diagnostics of

Zhao S, Lin Y, Xu W, er al. Glioma-derived mutations in
IDH1 dominantly inhibit IDH1 catalytic activity and induce
HIF-1a. Science,2009;324(5924) :261-265.

Blass J, Meyer J, Mueller W, ez al. Analysis of the IDH]1
codon 132 mutation in brain tumors. Acta Neuropathol,2008;
116(6) :597-602.

Metellus P, Coulibaly B, Colin C, et al. Absence of IDH
mutation identifies a novel radiologic and molecular subtype of
WHO grade |l
Neuropathol,20103120(6) :719-729.

Zlatescu MC, TehraniYazdi A, Sasaki H, et al.

gliomas with dismal prognosis. Acta
Tumor
location and growth pattern correlate with genetic signature in
oligodendroglial neoplasms. Cancer Res, 2001; 61 (18).:6713-
6715.
Chang EF, Clark A, Jensen RL, et al/. Multiinstitutional
validation of the University of California at San Francisco Low-
Grade Glioma Prognostic Scoring System. Clinical article. J
Neurosurg,2009;111(2) :203-210.
Chang EF, Smith JS, Chang SM, et al. Preoperative
prognostic classification system for hemispheric low-grade
gliomas in adults. J Neurosurg,2008;109(5):817-824.
Pignatti F, van den Bent M, Curran D, et al. Prognostic
factors for survival in adult patients with cerebral low-grade
glioma. J Clin Oncol,2002;20(8) :2076-2084.

(2012 — 05 — 29 Y fg.2012 — 07 — 31 &)

il b



