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F Mg R [E astrocytic tumors
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F M3 R IES astrocytic tumors
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F M3 R IES astrocytic tumors
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Diffuse astrocytoma, IDH-mutant




OFAMEE MR3EE diffuse astrocytoma

Fibrillary type




UFAEE MAZNE diffuse astrocytoma

Gemistocytic type
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* Glioblastoma, IDH-wildtype (primary GBM)

e Glioblastoma, IDH-mutant (secondary GBM)
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Glioblastoma

Microvascular proliferation
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Glioblastoma: pleomorphism
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Z ZEHE B HE oligodendroglioma
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2007 4" edition 2016 update of 4" +
e Astrocytic tumors e Diffuse astrocytic and

— Pilocytic astrocytoma oligodendroglial tumors

— PXA — Diffuse astrocytoma

— Diffuse astrocytoma — Anaplastic astrocytoma

— Anaplastic astrocytoma — Glioblastoma

— Glioblastoma — Oligodendroglial tumors
* Oligodendroglial tumors e Other astrocytic tumors
 Oligoastrocytic tumors — Pilocytic astrocytoma

— PXA

— SEGA



A Mutations
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Glial progenitor cells Glial progenitor cells

v

Precursor cells with a IDH1 mutation (>80%)

l TP53 mutation (>65%) l Loss 1p/19q (>75%)
Lo:ggg;tggf: 9 Oligodendroglioma
LOH 10q (>70%) o—
EGFR amplification (~40%) l FORAR a0
TP53 mutation (~30%) -
PTEN mutation (~30%) Anaplastic _ Anaplastic
NF1 alteration (~20%) astrocytoma oligodendroglioma
MDM2 amplification {(~15%)
MDM4 amplification (7%) l LOH 10q (>60%)

¥ IDH1 mutation (<5%) 4

Primary (de novo) Secondary
gliocblastoma glioblastoma

Ohgaki et al. Cancer Sci 2009
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2016 WHO X fE

Diffuse astrocytic and oligodendroglial tumours
Diffuse astrocytoma, IDH-mutant
Diffuse astrocytoma, IDH-wildtype
Diffuse astrocytoma, NOS

Anaplastic astrocytoma, IDH-mutant
Anaplastic astrocytoma, IDH-wildtype
Anaplastic astrocytoma, NOS

Glioblastoma, IDH-wildtype
Glioblastoma, IDH-mutant
Glioblastoma, NOS

Oligodendroglioma, IDH-mutant and 1p/19q codeleted
Oligodendroglioma, NOS

Anaplastic oligodendroglioma, IDH-mutant and 1p/19q codeleted
Anaplastic oligodendroglioma, NOS
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Pilocytic astrocytoma

— Pilomyxoid astrocytoma

Subependymal giant cell astrocytoma
Pleomorphic xanthoastrocytoma
Anaplastic pleomorphic xanthoastrocytoma
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Biphasic pattern

pilocytic astrocytoma

Rosenthal fibers
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Diffuse midline glioma, H3 K27M-mutant

EREICRETHIESEEHED ZHEEMIARIE
= C. H3F3ABHBUNIHISTIH3B/C K2IMEEZHL
TWL3

FIZ/NR IEFER(FE. AR, BRE/aE) [THA
H3F3A K27M > HIST1H3B/C K27M
WHO grade IV. T&AER

«




Diffuse midline glioma, H3 K27M-mutant

Glioblastoma H3 K27M
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Myxopapillary ependymoma
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Myxopapillary ependymoma




R LR R IE

Myxopapillary ependymoma
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XK ZIEHS ependymal tumors

2007 4th edition 2016 update of 4th +
Subependymoma * Subependymoma
Myxopapillary * Myxopapillary
ependymoma ependymoma
Ependymoma e Ependymoma
— Papillary
— Cellular
, — Clear cell
— Papillary — Tanycytic
- Clearce_” e Ependymoma, RELA fusion—
— Tanycytic positive
Anaplastic ependymoma .

Anaplastic ependymoma
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ARTICLE

doi:10.1038/nature13109

Cllorf95-RELA fusions drive oncogenic
NF-xB signalling in ependymoma

Matthew Parker" % KumarasamypetM Mohankumar*, Chandanamali Punchihewa®*, Ricardo Weinlich®*, James D. Dalton™*
Yongjin Li"*%, Ryan Lee?, Ruth G. Tatevossian'*, TlmothyN Phoenix®, Radhika Thiruvenkatam?®, Elsie White®, Bo Tang",
Wilda Onsme14 K1rt1 Gupta Michael Rusch?, Xiang Chen?, Yuxin L126 Panduka Nagahawhatte Erin Hedlund2

David Finkelstein?, Gang Wu?, Sheila Shurtleft" John Eastonl 5 Knstv Boggs', Donald Yergeau', Bhavin Vadodana
Heather L. Mulder, Jared Becksfort2 Pankaj Gupta®, Robert Huether Jing Ma', Guangchun Son§ Amar Gajjar®’

Thomas Merchant®, Frederick Boop’, Amy A. Smith'®, Li Ding"'2, Charles Lu", Kerri Ochoa® ™2, David Zhao'?,
Robert S. Fulton"", Lucinda L. Fulton!*'2, Elaine R. Mardis"'>13, Richard K. Wilson""213, James R. Downmg14
Douglas R. Green®, nghul Zhang"?, Dav1dW Ellison"* & RlchardJ Gilbertson"?

supratentorial posterior fossa
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Ependymoma, RELA fusion-positive
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2007 WHO

Medulloblastoma
CNS PNET

Atypical teratoid/rhabdoid
tumor

& embryonal tumors

2016 WHO

Medulloblastoma,
genetically defined

Medulloblastoma,
histologically defined

Embryonal tumor with
multilayered rosettes

CNS embryonal tumor, NOS

Atypical teratoid/rhabdoid
tumor



E3FlE medulloblastoma
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B medulloblastoma
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Classic
Desmoplastic/nodular
Medulloblastoma with extensive nodularity

Large cell
Anaplastic
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2EZF @ Medulloblastoma

2007 4th edition

e Medulloblastoma

Classic
Desmoplastic/nodular

Medulloblastoma with
extensive nodularity

Anaplastic
Large cell

2016 update of 4t edition

e Medulloblastoma, genetically defined

Medulloblastoma, WNT activated
Medulloblastoma, SHH activated,
TP53 mutated

Medulloblastoma, SHH activated,
TP53 wild-type

Medulloblastoma, non-WNT/non-
SHH (group 3 and group 4)

* Medulloblastoma, histologically defined

Medulloblastoma, classic
Desmoplastic/nodular
medulloblastoma
Medulloblastoma with extensive
nodularity

Medulloblastoma, large
cell/anaplastic



Gene expression profiling of medulloblastoma

Molecular
Subgroup
Age Group (P < .0001)
Gender (P = .0142)*
| Histology (P =.0023)**
WIF1

£ T T D O I A Monosomy 6
8q Loss

W Ampication
mplification
S A v B MYCNAt%plification

PCA Mapping (42 3%)

(@)

5 e 80 Bl wWNT
B sHH
: ! — 70 — Group C
SHH %, N 3\’ Group D
/ v 607
(3=
NT E 50
]
= 40
;,, S
Ciroupc l = aal
Mocg T p) jos m
= 20
gl 7ot p
Group D e ! 10
" :'s_ﬁ.i.‘. - _!r-.v a2
. e
RET et 1-2 35 6-10 11-15 16+
| s EE Age Range (years)

Northcott et al. J Clin Oncol 2011
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Other embryonal tumors

2007 4th edition 2016 update of 4th +
* CNS primitive * Embryonal tumour with multilayered
neuroectodermal tumor rosettes, C19MC altered
— CNS neuroblastoma  Embryonal tumour with multilayered
— CNS ganglioneuroblastoma rosettes, NOS
— Medulloepithelioma * CNS embryonal tumour, NOS
— Ependymoblastoma — CNS neuroblastoma
» Atypical teratoid/rhabdoid — CNS ganglioneuroblastoma
tumor * Atypical teratoid/rhabdoid tumour

* CNS embryonal tumour with rhabdoid
features



Embryonal tumor with multilayered rosettes,
C19MC-altered
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Embryonal tumor with abundant neuropil and true rosettes
(ETANTR), ependymoblastoma, medulloepithelioma® — &}
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Embryonal tumor with multilayered rosettes,
C19MC-altered

Abundant neuropil Ependymoblastic rosettes Synaptophysin
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Embryonal tumor with multilayered rosettes,
C19MC-altered

19913.42 amplification ETMR LIN28A

Nobusawa et al. Brain Pathol 2012 Korshunov et al. Acta Neuropathol 2012
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o BEIEAE meningioma
o FEfHEXPE acoustic neurinoma
(227 flikd & schwannoma)
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Nuclear palisading
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— Diffuse astrocytoma, IDH-mutant

— Oligodendroglioma, IDH-mutant and 1p/19q codeleted
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— WNT, SHH, non-WNT/non-SHH
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— Ependymoma, RELA fusion-positive

— Embryonal tumor with multilayered rosettes, C19MC-altered
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