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[Abstract] Objective To discuss the significance of IDHI mutation for diagnosis and prognosis of
gliomas through detecting of IDHI mutation in supratentorial glioma cells. Methods [DHI genes of
postoperative pathological samples obtained from 315 patients with supratentorial gliomas (3 cases of WHO
[, 95 cases of WHO I, 37 cases of WHO Il and 180 cases of WHO IV) were collected for DNA
extraction, on which PCR amplification and direct sequencing were done. At the same time, multiple-factor
analysis was used on those patients” age, sex, tumor location, excision extension, Karnofsky Performance
Status (KPS) and progression-free survival time or median survival time, to investigate the influence of IDHI
mutation on the prognosis of patients. Results A total of 112 gene mutations among 315 cases (35.56%)
were found and they were all R132H type of mutations. Mutation rates in WHO II, Tl and IV gliomas were
72.63% (69/95), 24.32% (9/37) and 18.89% (34/180) respectively, which were significantly different (P =
0.000, for all). Among patients with IDHI mutations in WHO IV gliomas, there were 18 cases of primary
glioblastoma and 16 cases of secondary glioblastoma, the mutation rates of which were 11.39% (18/158) and
72.73% (16/22), respectively. The latter was much higher than the former and the difference was
statistically significant (x*=23.654, P=0.001). Survival analysis revealed that /DHI mutation presented
notable effect on the prognosis of patients with gliomas. Conclusion [/DHI mutation can happen in WHO
II, M and IV gliomas, and the mutation rates of WHO Il gliomas and secondary glioblastomas of WHO IV
are higher than others. The survival time of patients are remarkably influenced by IDHI mutation, and the
prognosis of patient with /DHI mutation is good, which may suggest that /DHI mutation is an important
diagnostic and prognostic biomarker in different grades of gliomas.
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AEERIE

2. BFEH 5 A& B E A
(FFPE)DNA a5 & (% DNA #p %6 2% vl % i 22 o
W.OBE MBS WH M Aay TRARL
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F-20 CHEAF . SRJG A IDHI IE [0 51 91 F R 18] 51 )
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Table 1. Comparison of the clinical characteristics among different grades of gliomas

WHOM% s 5 Ll fﬁ'](%)ﬁ (Eiﬂé\y : KPS H{;J&(}%Z) 704} %&rﬂﬂf@ il ( %L A
9 A R ZE ol
1§73 95 51(53.68) 44(46.32) 40.72 +11.78 83(87.37) 23(24.21) 89(93.68)
I 2% 37 20(54.05) 17(45.95) 43.34+10.28 29(78.38) 17(45.95) 33(89.19)
3 180 107(59.44) 73(40.56) 60.50 +13.42 164(91.11) 25(13.89) 147(81.67)

1 : KPS, Karnofsky 2= 1 i 1

16 1 (WHO 1T %) iR A 2> 58 - 5% 4i i 98 26 6]
(WHO I 9% ) , 3t 95 ] 5 [a] 25 1 5L T2 20 Ml 9 37 15
(WHO I 2% ) ; 2 53 B 241 g 958 180 Bl (WHO IV 2, J5i &
PE 158 ] 4k Atk 22491 o 551 180 191, 2t 135 441
2~ 83 %, (4590 12) %, Hib, BEE
J2 ik 20 2 0 B i ST 3R 65 4] Karnofsky A= 1
T 15 (KPS) P43 < 70 43 45 39 9] . = 70 43 35 276 4l 5
TAREVIBRE 269 6 K UIBRE 46 B (K1) .

A2 315 ) B BB T 2 2012 4F 3 A, Bl U5
6] 4 14 ~ 39 N H ,F¥22.50 A~ H (102 ) . H,
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WHOIV 2% 87.78%(158/180)
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H ¥ 5 RI1320H B R AF . 3 4] 6 20 i 7Y A2 % 41 i 9
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18 1 BT 4i iR 53 61 L /0 58 e S5 40 iR 16 B TR A
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1~ 5:5 @ IDHI 3 [N 58 28 5 A% DNA B PCR 37 38 ) ¥ (PCR
amplification products of five DNA samples with /DHI mutation)
M: Marker

Bl 1 BEHLLEIR S B IDHT FE N RAZAR A DNA, 28 3 Bl 358 i L 9K
AN PCRYIG W i B BE Y R 202 bp
Figure 1 Five cases with /DHI mutations were selected randomly

and observed by agarose gel electrophoresis, showing that the lengths
of PCR products were all 202 bp

AR E 131 132 133
IR G R—H H
{15878 G GT CGAT CAT G C T TAT

S A= 7

B2 BT IDH]FEN R R132H 548 T PP 45 250 8%, 315 (I SR - AR 1)
B Am A o 112 1) e 2 IDHT TR 5 7 B TR e A8 R 2 0 35.56% , HL
RI32H B g 5748

Figure 2 The results of wild-type IDHI and R132H mutant sequencing. A
total of 112 codon mutations among 315 cases (35.56%) were found and they
were all R132H type of mutations
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AE Y BCAS o A 2H 9 197 v B T 40 M B A
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(5] 28 A% A, LAl 4% 25 501 e Jo 98 24 A A
IDH1 3[R 5878 38R IDH T 3 [H 78 J8 i
2 A | Wi AV <l o (1]
WHO IV 9% 5 JE 41 it 98 58 5 v e & P R
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3a-3c¢).
gliomas (Panel 3d)

WHO I 28 J1E SR IDH 1 HE [H 5872 ﬂﬁﬁﬁﬁ}nﬁﬂﬁﬂu?ﬁim 3¢
3d WHOIV M BT IDH1 RN 58748 7 8 3 BUR O F WHO I8 5 A

The effect of IDHI mutation on the prognosis of patients with different grades of gliomas.
patients with /DHI mutations was significantly better than that with the wild-type gene in WHO I, 1l and IV gliomas (Panel
The prognosis of patients with /DHI mutations in WHO IV glimas was better than that with the wild-type in WHO Il

WHO Il 4 58 J5i 53 IDH 1 3% K 58 78 T £8 % 100 W) A8 F 3
WHO IV 2% i S 81 IDH 1 55 R 28 78 T 8 34 1

The prognosis of

A (WHO 1 90) 835 ¥R LA IDHT FER 5278, Hk
A= BLT AT BE 5 AR 0 B TR AN TR L B
I G 5 T8 AN LR L 24 4 290 B 2432 W N BB, G
2 X vk 18 PR BJE A B RN B 40 AR R AR 41 A R
BF, AT A 2D H 1 R 2 72 G 0 4 3]s 7 AT IR AR AR
FIYE T 00 5 42 AN ] 1) 41K 25 31 e Joi g o

IDH T 55 PR 58 A% Fa I % J5¢ o 93 B8 10 s O AT —
FEFR R S AN 3R K A SRR Y A LR R P
2 e B TS R A, BRI CE K& . i 95 4l
WHO T 5 i 9 28 &, 28 A8 Y20 f1 55 (23.90 > H)
-85 6 o AR A I I K T B AR R4 (16,10 A
A ;1 H Kaplan-Meier 4= 47 1 22 53 #7 45 2 7 41 [1]
ZRHAAGEITFE L. BT, WHO T 98 5194
KA IDH T R 58 748 3 1 W S A0 1 9 2R R AR

WHO I % it 53 988 58 & v A A= A7 B ] 2 11.50 > A
(51 ), IDH1 5875 R 20 v (L A= A7 ) 1] Oy 14.25 >
(64 J8) EYARIZH 11.50 S H (51 )8) , L AH L AR A7
B 1) 22 55 B ST X WHO IV ke 98 8 & b
LA A R 11.25 AN J1 (50 J) , IDH 1 58 728 7 2 v
AR A 13 A~ A (58 J8) (BF A7 40 10.75 4~ A
(48 JH) , W5 21 Ak A7 i ) 22 S AT 48 it %2 3 L, IDH

LR R AR R A TR R FHHLH #Em mT fe 5
IDH ] F& TR 28 7% B ] At U s o g A= 4, S RE % 41 1) fise

JRJRE 40 43 Ak, R B SR R VR A O . IR,
AT LA IDH T 35 R 58 728 A S B A0 A1 2 591 0185 2% 391 i o
FERE WG M — W E IR e . KEMRE &
UESE , IDHT PR 98 728 5 1658 Jo 988 18 0 4% VD A o

i O B SR 9% AR Y BB 3 TS B A T AR R AR
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Table 2. Variables and their assignments

Table 3. The multivariate Cox model statistical analysis of the survival
FH (A4 F7) WA 0 T A 1 time of patients with gliomas
IDHI R RAE (X)) X H A5 b SE(b) Waldx’f8 Pfi RRIH 95%C1
‘ﬁﬁﬁ%é&(&) 1&@&%‘] %«&ﬂ” IDH] 28 57 - 4 -

(WHOT 2T %) (WHOT - V40 RAR 5 A 1.343 0225  30.455 0.000 0.288 0.185~0.449
RE LT i 4 WHO 4 %% 0.163  0.199 0.671  0.414 1.177  0.797 ~ 1.740
- —

% (X) WRZEMZ 2 0712 0458 2402 0.121 2.034  0.829~4.991
VIBRTE (X, IS V€IS s .
Mg (X = Sl T ARVIBRAE 0.997 0.488 4.002  0.045 2.656 1.020~6.915
=0/ ‘
ARHTKPS F#4(X:) 705 <705 KPS PE43 0.853  0.278 9.412  0.002 2347 1.360~4.049
S (X, % =60 % o
FR L) <60 60> AR 0.179  0.215 0.694  0.405 1.196 0.785~1.822
PR (X y ]
A (X) e St L] 0.022  0.156 0.019  0.891 1.022 0.752~1.388
BET2(Y) A FET:

1 : KPS, Karnofsky A= 1 J5i i

11 : KPS, Karnofsky A5 16 J5T 5 5 G 2H A8 5109 B i EE (D 158 1

Fer s B, Yan %R AF TS SR R IDHT 3
PRl 2 A 1 IDH 1 5 PR BT A6 0 Ji5e ot 240 it 98 28 3 1) v
LA AE I 2 50 31 R 15 A H (P =0.002) 5 )48 14 A
TE 41 i 987 5 A 70 R EF Az Y AR G L A A7 30 ) 4y
Bk 65 A~ HF120 4~ H (P <0.001) . BN L
S 598 R B IDH T 3 TR 5% 78 5 10 I 56 3R ) AUF 9 £
A SCHRARE | A [ Bt A B 5E B IDH T R 58 A48
K G 3 e 5 R B TS R A 1 — I S 4 TR
M R g A5 AT

AR ABIE R IE KB, WHO IV 918 598 IDH T %&
[l 5 A 740 28 3 v (L 2B A7 IF ] Sy 58 ] B A= A B8 5 Ry
SUE L, BESASITFE L. iR A AN
2007 4 HRX Bft 2 2R G5 iR 2 ZURE B2 O bR I RN
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#2325 85 KWL 7 nerve motor evoked potential(NMEP)
AEHIIRE  physical functioning(PF)
HEPIERBE  role-physical (RP)
WA K HAL  visual evoked potential(VEP)
P8 FE A chromogranin A(CgA)
A i IR LR
intraoperative magnetic resonance imaging(iMRI)
By A %R digital subtraction angiography(DSA)
HEE MR I R 2 452 £ A
sleep apnea hypopnea syndrome(SAHS)
WET-321&  death receptor(DR)
AR AL train of four(TOF)
WHEEBTE  carbohydrate antigen(CA)
FAEE 1 7 51 gradient-recalled echo( GRE)
TR E body mass index(BMI)

36 4% F 1] ] i A 25 2%
Medical Outcomes 36-Item Short-Form Health Survey
(SF-36)

Wr5E i TS auditory brainstem response( ABR)

EEAES e homocysteine( Hey)

Zfit%  synaptophysin(Syn)

RIRBRMEEE  rabbit carboxylesterase(rCE)

LA W AR microvascular decompression(MVD)

B W ERKATIE  progastrin-releasing peptide(ProGRP)
T EAFI  progression free survival(PFS)

AL EN
M AMEM 19 H B cytokeratin 19 fragment(CYFRA 21-1)

cytokeratin( CK)

- /)~ ] St -

AT IS K AL
descending neurogenic evoked potential (DNEP)
1L KSR blood oxygen level-dependent(BOLD)
I AR KPR 119 L) i % 4 i 1%
blood oxygenation level-dependent functional MRI
(BOLD-fMRI)

VoA T U e Y A2 P 9

fluid attenuated inversion recovery( FLAIR)
— B G general health(GH)
PR irinotecan(CPT-11)

7-4,F-10-F2 FE =K

7-ethyl-10-hydroxycamptothecin(SN-38)
N-L I R4 %R N-acetylaspartate(NAA)
LT RFF#  hepatitis B virus(HBV)
SR AN isocitrate dehydrogenase(IDH)
E LA motor evoked potential(MEP)
IEHL T S SR 2 B R

position emission tomography(PET)
IEFMHZ medianus nerve (MN)
LA B R

direct cortical electrical stimulation(DCES)
Barthel #6434  Barthel Index(BI)
LA median survival time(MST)
i g6 R BE IR A0 56 A 1275 5 C A

tumor necrosis factor-related apoptosis-inducing ligand

(TRAIL)
BATE overall survival(0S)
M Z KB tissue polypeptide antigen(TPA)



