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[ Abstract] Objective: To analyze sensitivity and consistency of immunohistochemistry (IHC) and Sanger sequencing for
detecting mutations in IDHI gene in patients with central nervous system tumors, and the consistency of the results, providing
guidance for clinicians and pathologists to choose suitable methods for IDHI mutation detection. Methods: IHC and Sanger
sequencing were separately performed to detect IDH1 mutations in 657 cases of human gliomas and other central nervous sys-
tem tumors. Results: IHC results showed that 230 out of 657 cases presented a definite positive staining pattern, while 49
cases presented an suspected positive staining pattern. Sanger
[WF#sHEE] 2020-01-03 [f&E HEA] 2020-02-14 sequencing results showed that IDHI mutations was identified
[E€WHE] ") HREEMEN MR EES (45 in 255 cases, and that 11 samples could not be evaluated due
2020A15150 10098 ,2020A1515010314,2017A030310192) ; F' 15 poor DNA quality. THC was consistent with Sanger sequen-
INRZFHEZIMEE A (45 : 17ykpy84) cing in IDHI mutation detection, and the difference is not sig-

[@AIEE] 7], E-mail:liyue2@ sysucc. org. cn nificant (Kappa =0.88,P =0.49); IDH] mutations mainly
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occurred in World Health Organization (WHO) TI-1ll gliomas such as astrocytoma, oligodendroglioma, anaplastic astrocyto-

ma, anaplastic oligodendroglioma and WHO IV secondary glioblastoma. Conclusion: IHC is consistent with Sanger sequen-

cing in IDHI mutation detection. The former is less sensitive than the latter, but it is relatively easy to operate in most hospi-

tals and laboratories. Sanger sequencing is able to detect unknown types of mutation, so it is suggested to further validate

IDH1 mutations when IHC results are uncertain.
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Figure 1. HE Staining and Corresponding /DHI R132H Expression of Gliomas ( x 100)

Panel A and B show morphology of IDHI wild-type glioma by HE staining and negative results of IDHI R132H by IHC staining; Panel
C and D show morphology of IDHI-mutant glioma by HE staining and positive results of IDHI R132H by IHC staining. HE: hematoxy-

lin eosin.
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S Agarose gel electrophoresis shows that PCR amplification prod-

i‘nlngu{jﬂ;)r;‘g{)é ﬂ;ﬁ%ﬁz‘ﬂ}:iiﬁz )IHéH?Ii; Jlipjiﬁjéx ucts of IDHI are 290 bp in length. Marker 1 -5 are five ran-
7 GBI 3 B B | (1AL ekl domly selected samples of IDHI mutation. PCR: Polymerase

chain reaction.
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Table 1. Results of IHC and Sanger Sequencing

Pathological type WHO grade N IHC Sanger sequencing
Positive ( % ) Mutation ( % )
Pilocytic astrocytoma 1 50 1(2) 0(0)
Subependymoma 1 2 0(0) 0(0)
Embryogenic dysplastic neuroepithelial neoplasm I 1 0(0) 0(0)
Subependymal giant cell astrocytoma I 1 0(0) 0(0)
Total (1) I 54 1(1.9) 0(0)
Astrocytoma 1 119 72(60.5) 85(71.4)
Oligodendroglioma 11 50 42(84) 44(88)
Ependymoma 1l 8 0(0) 0(0)
Oligoastrocytoma 11 4 2(50) 2(50)
Pleomorphic xanthoastrocytoma I 4 0(0) 1(25)
Ganglioglioma 1 4 1(25) 2(50)
Central neurocytoma 11 2 0(0) 0(0)
Extraventricular neurocytoma 11 1 0(0) 0(0)
Total (1I) 11 192 117(60.9) 134(69.3)
Anaplastic oligodendroglioma il 59 33(55.9) 36(61.0)
Anaplastic ependymoma 111 33 27(81.8) 27(81.8)
Anaplastic ependymoma 11 15 0(0) 0(0)
Anaplastic oligoastrocytoma 1 5 5(100) 5(100)
Anaplastic pilocytic astrocytoma 11 2 0(0) 0(0)
Ganglioglioma mm 1 0(0) 0(0)
Anaplastic Pleomorphic xanthoastrocytoma 111 1 0(0) 0(0)
Papillary meningioma 11 1 0(0) 0(0)
Anaplastic ganglioglioma Il 1 1(100) 1(100)
Total (1II) m 118 66(55.9) 69(58.5)
Primary GBM v 248 34(13.7) 38(15.3)
Secondary GBM v 18 11(61.1) 12(66.7)
Diffuse midline glioma v 15 0(0) 0(0)
Gliosarcoma v 4 0(0) 0(0)
Atypical teratoid/rhabdoid tumor v 1 0(0) 0(0)
Medulloblastoma v 1 0(0) 0(0)
Uncertain v 6 1(16.7) 2(33.3)
Total (1V) v 293 46(15.7) 52(17.7)
Total (I-1V) 657 230(35.0) 255(38.8)

IHC: Immunohistochemistry; WHO: World Health Organization.
F&2 255 BifERBE S IDH! REML RS
Table 2. Distribution of /DHI Mutations in 255 Cases of Glioma

Mutation site Amino acid change N Mutation rate ( % )
G395A R132H 251 98.4

C394T R132C 1 0.4

C394G R132G 2 0.8

C394A R132S 1 0.4
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Amino acid location

130 131 132 133 134 135

Amino acid R132H

I G RH H A Y

Codon ATA GGT CG-AT CAT GCT TAT
Amino acid R132C | G RC H A Y

Codon ATA GGT C-TGT CAT GCT TAT
Amino acid R132S | G RS H A Y

Codon ATA GGT C-AGT CAT GCT TAT
Amino acid R132G | G RG H A Y

Codon ATA GGT C-GGT CAT GCT TAT

R132H

R1328

ML A
1N ‘../\Agf\ i \/

RARRARAR

B 3 IDHI BF4FFn IDHI Z2 35 RIFY Sanger Ul fF 4558

Wild Type

R132C

R132G

Figure 3. Sanger Sequencing Results of Wild-Type and Mutated /DHI
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Table 3. McNemar-Bowker Test for Results of IHC and
Sanger Sequencing

IHC Sanger sequencing Total
Positive Negative

Positive 213 14 227

Negative 19 351 370

Total 232 365 597

THC: Immunohistochemistry.
PRSI 7 15 AN — 20y 33 flbRA 14 4] THC
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BT Sanger 74 B o
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Table 4. High-Throughput Sequencing Verifying Speci-

S

mens with Inconsistent Results Detected by IHC and San-
ger Sequencing

IDH! NGS + NGS - Total
IHC + Sanger — 5 1 6
IHC-Sanger + 5 0 5

NGS: Next-generation sequencing; IHC: Immunohistochemistry; Sanger:

Sanger sequencing.
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Figure 4. Results of IDHI R132H Mutations Detected by High-Throughput Sequencing
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Table 5. IDHI Mutation Rates of Primary and Secondary

GBM

Pathological N
type

Number of positive cases ( % )

IHC Sanger sequencing
Primary GBM 248 34(13.7) 38(15.3)
Secondary GBM 18 11(61.1) 12(66.7)

GBM Glioblastoma; THC: Immunohistochemistry.
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