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Molecular analysis of intracranial germ cell tumors based on histopathological
background
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To elucidate the pathogenesis of intracranial germ cell tumors (iGCTs). We

are analyzed a copy number analysis by multi-institutional study.
Firstly, we analyzed DNA methylation profile in 83 iGCTs and 6 normal control samples using Infinium
Human Methylation 450K BeadChip array and found 12p gain in 37.3% of iGCTs. Then, 58 iGCTs with
clinicopathological information were analyzed for progression-free survival (PFS) and overall
survival (0S). Both PFS and OS were significantly worse in iGCTs with 12p gain. Lastly, fluorescence
in situ hybridization (FISH) study was carried out on 3 mixed iGCT cases. Different histological
components in each mixed GCT shared the same 12p copy number status within each mixed GCT case.
Gain of 12p can be a molecular marker to predict prognosis and an early event in tumorigenesis prior
to histological differentiation in iGCTs.
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12p_gain 12p_intact Univariate analysist Multivariate analysis$

(N =29) (N =49) P-value OR 95%C.lL P-value
Age yr <6 2 2 0.63 - - -
26 27 47
Sex M 25 43 1.0 - - -
E 4 6
Site * Typical 21 32 0.62 - - -
Atypical 8 17
Histology FH 4Ll 41 1.0e4 555 1.3-23 19e-3
UFH 18 8
AFP_CSF >10ng/mL 8 3 1.6e-2 19 0.26-14 0.532
<10ng/mL 21 46
AFP_Serum >10ng/mL 15 8 1.7 e-3 1.3 0.25-7.1 0.746
<10ng/mL 14 41
HCG_CSF >5 [U/L 5 3 0.14 1.5 0.20-12 0.679
<5 1U/L 24 46
HCG_Serum >5 |U/L 7/ 6 0.21 1.2 0.25-5.7 0.822
<5 1U/L 22 43
MAPK pathway Mutant 15 24 1.0 - - -
Wild type 14 25
PI3K pathway Mutant 2 8 0.31 - - -
Wild type 20 41
(Intercept) 0.24 0.12-0.49 9.1e-5
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450K 12p gain 2 FISH
12p gain 40%
19p, 19q 19p/19q

GCT51-GE  amp 1.79 80.8 intact 0.86 27.1 37.5
GCT51-IT  amp 1.52 49.1 intact 0.87 18.9 26.4
GCT51-YST amp 1.55 31.6 intact 0.88 21.4 30.1
GCT58-GE intact 1.07 47.1 intact 0.89 26.2 31.1
GCT58-MT intact 1.04 42.9 intact 0.85 333 46.3
GCT86-GE intact 1.25 47.3 intact 0.97 44.2 46.2
GCT86-MT intact 1.14 57.4 intact 0.97 46.3 52.2
GCT86-YST intact 1.24 50.0 intact 0.93 48.4 56.5
GCT86-EC intact 1.33 46.5 intact 0.85 43.1 64.7
80% 12p gain iGCT
12p gain
AFP
isochromosome 12p 3

[Shen et al. 2018, Cell Reports] iGCT
MGCT

[Fukushima et al. 2017, Acta Neuropathol.]
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