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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
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And now
for something
completely different...




methylation fingerprinting

ADNA methylation is a
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Ahelps classify difficult tumors )
Agenerates invaluable data for N

research
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ARTICLE

doi:10.1038/ nature2&000

DNA methylation-based classification of
central nervous system tumours

A list of authors and their affiliations appears in the online version of the paper.




classifier development

A ~2800 CNS tumors
A Infinium 450K methylation

A random forest algorithm M

I combines many weak classifiers t
make a strong one

A results
I sensitivity = 0.989 o
I specificity = 0.999 e °.<
I overall error rate = 1.14% AANP Jf)




case 1.

If It looks like a duck and methylates
fA1S | RdzOl X

IT WALKS!LIKEfA'DUCK
IT, QUACKS' LIKEJATDUCK

WHAT IEFIFTOLD Y. 0U
/A IT WAS'ATDONKEY.




case 1

A65 yearold man
Aleft brain mass
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NGS results

ATP53mut
AMETamp
ACDK@&mp




TSNE Clustering
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Epithelial and Pseudoepithelial Differentiation in
Glioblastoma and Gliosarcoma

A Comparative Morphologic and Molecular Genetic Study

Fausto J. Rodriguez, MD’
Bernd W. Scheithauer, mo’
Caterina Giannini, mp, pho’
Sandra C. Bryant, ms?
Robert B. Jenkins, mp, pho'

frequent characteristics:

1.varying degrees of CAM5.2
Immunoreactivity

2. high Ki67 proliferation index
3.strong po3 IHC

4. TP53mutations andCDKN2A  ~ * *
deletions AANP,;J




diagnosis

Aglioblastoma, IDH wiltiype, WHO grade 4, with
pseudoepithelial differentiation

Adied several weeks later




case 2.
Unidentified Metastatic Object

gg. AANP



case 2

A67 ylo F
Aright frontoparietalmass
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preliminary diagnosis

Ametastatic carcinoma of unclear origin




NGS

Amutations in
I PIK3CA
I ARID1A
I KRAS
I GNAS




450k Classifier Scores (mnpprediction version 0.1.9)

Score  Abbreviation Tumor subclass

0.3266 MET_LUNG NA

0.1411 MET_BRCA NA

0.0691 CPH_PAP Papillary craniopharyngioma
0.0293 EWS Ewing sarcoma
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radiology

Alarge RLL pleural
parenchymal tumor with
hilar lymphadenopathy

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




final diagnosis

Ametastatic lung adenocarcinoma




case 3:

the Swiss Cheese model In actior
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case 3

A40 yearold man
Aright frontal tumor
ARAF3IY24aSR Fa GKAIK 3TN
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NGS results

AZFTAusion
Ahomozygous deletion cEDKN2A/B




Infinium 850K methylation profile
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revised diagnosis

AependymomaZFTAusionpositive, WHO grade 3




case 4.
correcting past mistakes

s idhon

W&@QBCZ




case 4

A47 yearold man
Aleft temporal lobe tumor
Adiagnosed as GBM at OS



















two years later




chest wall and spine










NGS

brain tumor chest wall mass

ABRAF V600E ABRAF V600E
ATERPpromoter mutant ATERPromoter mutant
ASETD2nutant ASETD2nutant

ATP53mutant




Infinium 850K methylation profile
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revised diagnosis

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

Aresponded to combination of BRAF and MEK
Inhibitors

Astill alive 3+ years later




Association of Pleomorphic Xanthoastrocytoma with

Cortical Dysplasia and Neuronal Tumors

A Report of Three Cases

Boleslaw Lach, m.p., Ph.D.’
Neil Duggal, m.0.

Vasco F. DaSilva, mo?
Brien G. Benoit, m.n.?

A rare clinical presentation: a pleomorphic xanthoastrocytoma
presenting with intracerebral haemorrhage and metastasizing
vigorously—case report and review of the literature

Glilden Demirci Otluoglu' © - M. Memet Ozek'

Metastatic pleomorphic xanthoastrocytoma in the scalp

Joel Foo, Wai Hoe Ng *

Department of Neurosurgery, National Neuroscience Institute, 11 jalan Tan Tock Seng, Singapore 308433, Singapore

Spinal Pleomorphic Xanthoastrocytoma: Case Report and Literature Review

Darius Tan’, Leon T. Lai"?, Christopher D. Daly’, Vu Tran’, Julian Maingard®*, Craig Timms'

Contents lists available at ScienceDirect

Pediatric Neurology

journal homepage: www.elsevier.com/locate/pnu

Clinical Observation

Complete Remission of an Extracranially Disseminated Anaplastic
Pleomorphic Xanthoastrocytoma With Everolimus: A Case Report
and Literature Review

Amanda J. Saraf, DO*', Ghada Elhawary, MBChB""', Jonathan L. Finlay, MD?,
Suzanne Scott, APRN ?, Randal Olshefski, MD?, Mark Halverson, MD ¢,
Daniel R. Boue, MD, PhD ¢, Mohamed S. AbdelBaki, MD **

Anaplastic pleomorphic xanthoastrocytoma with leptomeningeal
dissemination responsive to BRAF inhibition and bevacizumab




Neuro-Oncology Advances

2(1), 1-5, 2020 | doi:10.1093/noajnl/vdz057 | Advance Access date 27 December 2019

Using methylation profiling to diagnose systemic
metastases of pleomorphic xanthoastrocytoma

Kwok-ling Kam, Matija Snuderl, Osaama Khan, Jean-Paul Wolinsky, Vinai Gondi, Sean Grimm, and
Craig Horbinski

Department of Pathology, Feinberg School of Medicine, Northwestern University, Chicago, lllinois (K-L.K., C.H.);

Department of Pathology, NYU Langone Health, New York University, NewYork (M.5.); Department of Neurosurgery,

Feinberg School of Medicine, Northwestern University, Chicago, lllinois (O.K., J-.PW., and C.H.); Department of =
Radiation Oncology, Feinberg School of Medicine, Northwestern University, Chicago, lllinois (V.G.); Department of

5 “h
»
Neurology, Feinberg School of Medicine, Northwestern University, Chicago, lllinois (5.G.) J




case b:
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case 5

A30y/o M
Amass in the pineal region

Pa A4 Vd Pal Ao

A2 NAIAYIE (GdzY2NJ NBaSOiUS®R
years later

Aconsult from OSH no radiology







e " ’ . ’ 2
- Yy @ .
.~
-
o : .
4 " | .
© 5 - o a
> 4
& ., . ®
o < - ™ 8
) » ' " b
- g ) ..O a g
’ - .
. > e
° | ’ - -
.
7 8 e P > ‘.0 -
O ™ | <
- 2 \ . »
" — . R4
- — . 4
e _g . .
= g
K / )
) - -
- g - * ) . ¢
- B i 4 N 73 ¢ bt
.. - . K 4 .
,' o > " » .
3 ]
’ L3 . \ e
“ . 8 4 v ° »
y s Yo » -
- :ci s . . “ » B
~ . n e b 4 B
e <y

| tumor

vy

. a
i

e

-

}

-

Ol‘ s

origina




recurrent tumor 6 years later
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recurrent tumor 6 years later
KI67




molecular results

ANGS
I H33A K2/M
I BRAF K601N

A oncoscan

I gain of 6p
I loss at 1p
I CNLOHon 1gand 17q

A methylation profiling e
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Journal of Cancer Research and Clinical Oncology (2021) 147:1365-1378
https://doi.org/10.1007/s00432-021-03545-2

ORIGINAL ARTICLE - CANCER RESEARCH A‘)

Check for
updates

Personalized oncology and BRAF¥®*’"N melanoma: model development,

drug discovery, and clinical correlation

Brian A. Keller'?3® . Brian J. Laight' - Oliver Varette'? . Aron Broom® - Marie-Eve Wedge' - Benjamin McSweeney' -
Catia Cemeus’ - Julia Petryk' - Bryan Lo'~® . Bruce Burns® - Carolyn Nessim'’ - Michael Ong'® - Roberto A. Chica* -
Harold L. Atkins'%? . Jean-Simon Diallo'2 - Carolina S. Ilkow'2 - John C. Bell'2




Brain Tumor Pathology (2019) 36:162-168
https://doi.org/10.1007/510014-019-00347-w

CASE REPORT t')

Check for
updates

A long-term survivor of pediatric midline glioma with H3F3A K27M
and BRAF V600E double mutations

Yoshiko Nakano'® . Kai Yamasaki'*? - Hiroaki Sakamoto® - Yasuhiro Matsusaka® - Noritsugu Kunihiro® -
Hiroko Fukushima® - Takeshi Inoue” - Mai Honda-Kitahara' - Junichi Hara? - Akihiko Yoshida® - Koichi Ichimura’

Brain Pathology ISSN 1015-6305

RESEARCH ARTICLE

Co-occurrence of histone H3 K27V and BRAF V600E

mutations in paediatric midline grade | ganglioglioma

Mélanie Pagés'?2, Kevin Beccaria*, Nathalie Boddaert®, Raphaél Saffroy®, Aurore Besnard?,

David Castel”-8, Frédéric Fina®, Doriane Barets'?, Emilie Barret’ 8, Ludovic Lacroix'!, Franck Bielle2,

Felipe Andreiuolo?, Arnault Tauziéde-Espariat?, Dominique Figarella-Branger™'3, Stéphanie Puget*, Neuropathology and Applied Neurobiology (2015), 41, 403-408
Jacques Grill”-8, Fabrice Chrétien'214, Pascale Varlet23

Scientific correspondence

Evidence for BRAF V600E and H3F3A K27M
double mutations in paediatric glial and
glioneuronal tumours
=
S



diagnosis

Amidline glioma with HBA K27M and BRAF
mutations (see comment)







