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Learning Objectives

1. Describe the general principle of genomic DNA methylation 
profiling

2. Explain why genomic DNA methylation profiling works as a 
diagnostic tool

3. List some of the limitations of genomic DNA methylation 
profiling and why complementary molecular tests like next 
generation sequencing are still needed





methylation fingerprinting

ÅDNA methylation is a 
άŦƛƴƎŜǊǇǊƛƴǘέ ǘƘŀǘ ǎƘƻǿǎ ŎŜƭƭ-
of-origin

Åhelps classify difficult tumors

Ågenerates invaluable data for 
research



IDHwt glioblastoma

IDHmut astrocytoma

posterior fossa ependymoma type B





classifier development

Å~2800 CNS tumors

ÅInfinium 450K methylation

Årandom forest algorithm

ïcombines many weak classifiers to 
make a strong one

Åresults

ïsensitivity = 0.989

ïspecificity = 0.999

ïoverall error rate = 1.14%



case 1:
if it looks like a duck and methylates 
ƭƛƪŜ ŀ ŘǳŎƪΧ



case 1

Å65 year-old man

Åleft brain mass













NGS results

ÅTP53 mut

ÅMET amp

ÅCDK6 amp





frequent characteristics:

1.varying degrees of CAM5.2 
immunoreactivity

2.high Ki67 proliferation index

3.strong p53 IHC

4.TP53 mutations and CDKN2A 
deletions



diagnosis

Åglioblastoma, IDH wild-type, WHO grade 4, with 
pseudoepithelial differentiation

Ådied several weeks later 



case 2:
Unidentified Metastatic Object



case 2

Å67 y/o F

Åright frontoparietal mass





cytokeratin 7 cytokeratin 20



TTF1 CDX2



preliminary diagnosis

Åmetastatic carcinoma of unclear origin



NGS

Åmutations in 

ïPIK3CA

ïARID1A

ïKRAS

ïGNAS





radiology

Ålarge RLL pleural-
parenchymal tumor with 
hilar lymphadenopathy

Ånothing abnormal in the 
biliary tree, liver, spleen, 
or pancreas



final diagnosis

Åmetastatic lung adenocarcinoma



case 3:
the Swiss Cheese model in action



case 3

Å40 year-old man

Åright frontal tumor

ÅŘƛŀƎƴƻǎŜŘ ŀǎ άƘƛƎƘ ƎǊŀŘŜ ƎƭƛƻƳŀέ ŀǘ h{I









NGS results

ÅZFTA fusion

Åhomozygous deletion of CDKN2A/B



Infinium 850K methylation profile



revised diagnosis

Åependymoma, ZFTA fusion-positive, WHO grade 3



case 4:
correcting past mistakes



case 4

Å47 year-old man

Åleft temporal lobe tumor

Ådiagnosed as GBM at OSH













two years later



chest wall and spine



chest wall mass



chest wall massGFAP olig2



NGS 

brain tumor

ÅBRAF V600E

ÅTERT promoter mutant

ÅSETD2 mutant

chest wall mass

ÅBRAF V600E

ÅTERT promoter mutant

ÅSETD2 mutant

ÅTP53 mutant



Infinium 850K methylation profile



revised diagnosis

Åpleomorphic xanthoastrocytoma, WHO grade 3, 
with metastases to the chest wall and spine

Åresponded to combination of BRAF and MEK 
inhibitors

Åstill alive 3+ years later







case 5: 
ƴƻōƻŘȅΩǎ ǇŜǊŦŜŎǘ

NOBODYõS PERFECT, MAN

DUDE,



case 5

Å30 y/o M

Åmass in the pineal region

ÅƻǊƛƎƛƴŀƭ ǘǳƳƻǊ ǊŜǎŜŎǘŜŘ с ȅŜŀǊǎ ŀƎƻΣ ŘƛŘƴΩǘ ǊŜŎǳǊ ǳƴǘƛƭ 6 
years later

Åconsult from OSHτno radiology



original tumor



original tumor

GFAP Ki67



recurrent tumor 6 years later



recurrent tumor 6 years later

Ki67



molecular results

ÅNGS
ïH3-3A K27M

ïBRAF K601N

Åoncoscan
ïgain of 6p

ïloss at 1p

ïCN-LOH on 1q and 17q

Åmethylation profiling
ïάŘƛŦŦǳǎŜ ƳƛŘƭƛƴŜ ƎƭƛƻƳŀΣ IоYнтa Ƴǳǘŀƴǘέ







diagnosis

Åmidline glioma with H3-3A K27M and BRAF 
mutations (see comment)




