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Mutation vs. Epigenetic changes 

Mutation theory
ÅAlteration of the DNA structure 

of the genome leading to the 
development of various diseases 
including cancer
ÅPoint mutations, insertions, 
ŘŜƭŜǘƛƻƴǎΣΧΦetc

ÅATRT monosomy 22

ÅOligo 1p/19q co-deletion

Epigenetic theory
ÅΨŜǇƛΩ ƳŜŀƴǎ ΨŀōƻǾŜΩ Σ ŀƴŘ 
ŜǇƛƎŜƴŜǘƛŎǎ ƳŜŀƴǎ ΨŀōƻǾŜ ƎŜƴŜǘƛŎǎΩ

ÅΨbƻƴ-ǎǘǊǳŎǘǳǊŀƭΩ ƎŜƴŜ ƳƻŘƛŦƛŎŀǘƛƻƴǎ 
without modifying the DNA 
structure

ÅEvents which modify gene 
expression without modifying the 
structure of the genes themselves

ÅMGMT in GBM



Epigenetics

Different mechanisms for the epigenetic modification, including 
DNA methylation and histone modifications.

ωHypermethylation: the function of entire genes (including tumor suppressor 
genes) can be suppressed.

ωHypomethylation:silenced genes, as well as growth promoting genes can be 
activated. 

An epigenetically modified DNA methylation landscape, is stable 
and can be transmitted from one generation to next generation.



Methylation Profile
Histological Diagnosis without Histology! 

Desirable WHO 
criteria
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1. Methylation profile is 
άŘŜǎƛǊŀōƭŜέ ƛƴ ǘƘŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ 
of CNS tumors



Gliomas, GlioneuronalTumors, and Neuronal Tumors

ωThe majority of primary brain tumors in neuro-oncology practice of adults, eg, 
glioblastoma, IDH-wildtype.(1) Adult-type diffuse gliomas 

ωExpected to have good prognoses.
(2) Pediatric-type diffuse low-grade 

gliomas 

ωExpected to behave aggressively.
(3) Pediatric-type diffuse high-

grade gliomas 

ωά/ƛǊŎǳƳǎŎǊƛōŜŘέ ǊŜŦŜǊǊƛƴƎ ǘƻ ǘƘŜƛǊ ƳƻǊŜ ǎƻƭƛŘ ƎǊƻǿǘƘ ǇŀǘǘŜǊƴΣ ŀǎ ƻǇǇƻǎŜŘ ǘƻ ǘƘŜ 
ƛƴƘŜǊŜƴǘƭȅ άŘƛŦŦǳǎŜέ ǘǳƳƻǊǎ ƛƴ ƎǊƻǳǇǎ мΣ нΣ ŀƴŘ оΦ

(4) Circumscribed astrocytic 
gliomas 

ωA diverse group of tumors, featuring neuronal differentiation.
(5) Glioneuronal and neuronal 

tumors 

ωNow classified by site as well as histological and molecular features.(6) Ependymomas 





(2) Pediatric-Type Diffuse Low-Grade Gliomas 

ÅMostly hemispheric, diffuse gliomas. 

ÅCarry distinct molecular alterations, despite histological similarities to 
adult gliomas.

ÅAppropriate molecular testing is therefore essential for accurate 
classification and the identification of potential therapeutic targets.

ÅAssociated with good prognosis.

ÅAll considered grade 1.



Methylation Profile
Low-grade Neuro-epithelial Tumors

Desirable WHO 
criteria
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Diffuse astrocytoma, MYB or MYBL1 altered

Considered grade-I glioma



Polymorphous low-grade neuroepithelial tumor of the young 
(PLTY)

ÅPolymorphous low-grade neuroepithelialtumor of the young (PLTY) is a newly recognized, epilepsy-
associated tumor type with MAPK alterations found in children and young adults

E. J. Rushing. MEMO. 2 February 2021. https://doi.org/10.1007/s12254-021-00680-x

https://doi.org/10.1007/s12254-021-00680-x


Myxoid glioneuronal tumor

Louis et al. The 2021 WHO Classification of CNS Tumors. Neuro-oncology 2021



2. Pediatric-type diffuse low- grade 
gliomas are distinct, grade 1 
tumors, associated with distinct 
molecular signature and good 
prognosis. 





Methylation Profile
DMG, H3 K27

Desirable WHO 
criteria
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DMG, H3 K27-altered

Midline

DMG

H3.3 K27-
altered

DMG

H3.1/3.2 

K27-altered

DMG, EGFR-
mutant

DMG, H3 WT 
with EZHIP 

over-
expression

H3 K27me loss

Diffuse midline glioma, H3 K27-altered , WHO grade 4 



H3 K27M Mutation in Other Tumors/ Locations

ÅThe prognostic significance of a H3 K27M mutation is 
unclear in 
ÅUnusual location or tumor entity 
ÅEpendymomas, pilocytic astrocytoma and ganglioglioma 

that were reported positive with H3 K27M mutation. 



Two Immunostains 

H3 K27M & H3 K27me

Positive (mutant)    Negative(mutant)

Internal Control (-)    Internal Control (+)
Histological grade is not important



Case-1; 204288 P7305.21 
A 5 year old male patient









GFAP



P53



H3 K27M



H3 K27me



Diffuse midline glioma, H3 K27altered, 
WHO grade 4



Case-2; P7310.21 
A 17 year old male patient with 
a bithalamictumor





Low grade componentHigh grade component 



High grade component 



GFAP
Low grade High grade


