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Aristotle, 384-322 BC:

“... Epigenesis ... development of individual organic form from unformed”

Conrad Waddington, |1942:

“... Iis the branch of biology which studies the causal interactions between genes
and their products, which bring the phenotype into being”

Arthur Riggs, 1996:

“... is the study of mitotically and/or meiotically heritable changes in gene
function that cannot be explained by changes in DNA sequence”
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aInnay  Epigenetics

* Comes from the Greek ‘epi’: over or upon

* ‘Marks’ around the DNA that can turn genes on or off
* ‘Marks’ are inherited and yet also reversible

* A layer on top of DNA that exerts an additional control
over it
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All cells in the human body have the same DNA
—> how come they have distinct functions?

Unique repertoire of gene expression
Gene expression is regulated by epigenetic modifications
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Chromosome

|. DNA methylation at CpG dinucleotides

—> associated with gene repression

2. Modifications on histone tails

(e.g. methylation, acetylation, phosphorylation)

—> associated with either gene expression
or repression
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Thompson & Thompson Genetics in Medicine. Eighth edition. ISBN 978-1-4377-0696-3
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* ‘Marks’ around the DNA that can turn genes on or off
* For example: methyl groups that bind to the DNA

NH, H,
Cytosine 5-methylcytosine
C ‘ XN Methylatlon >mC
¥ O

| Demethylation
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Ayl  DNA methylation
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Hypermethylation
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CpG island in

Gene
gene promoter

? No methylation
? Methylation

Gene expression

No gene expression

Based on Pfeifer. Int ] Mol Sci 2018;19(4):1166.
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I @) thyl '
* O¢ methyl guanine DNA ¢ methylguanine @y

AR
methyltransferase -

O, methylguanine M

* Enzyme that repairs DNA

* Removes methyl-groups Ubiquitination l

. . and degradation Cell survival
from O site of guanine
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gy MGMT promoter methylation

* |DH-wildtype glioblastoma
* 40-50% of patients have methylation of MGMT promoter

* No active transcription of MGMT transcript
* No DNA repair
* DNA base mismatch and cross-linking

* Activation of apoptosis
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* Patients with glioblastoma, IDH-wildtype

60 -
o 7 Unmethylated
and MGMT promoter methylation have o] Mo s
30+

premoter

Probability of Overall Survival {%)
3

* Better prognosis (OS) than patients o

without MGMT promoter methylation — ety

U:u;:th;lsated 114 100 59 16 7 4 1

Methylated a2 84 64 46 24 7 1
* Better response to TMZ (temozolomide); ST g 10
o . radiotherapy . 90 -
alkylating chemotherapeutic agent that — nmalhted, E b
temozolomide y
adds alkyl groups to DNA — Ntmfet, ;E fg
- S
17

0 \

42

No. at Risk

Unmethylated, radiotherapy 54 47 25 5 0 0 0

Unmethylated, radiotherapy plus temozolomide 60 53 34 11 7 4 1

. Methylated, radiotherapy 46 42 30 18 ) 0 0
Hegl etal. N Engl J Med 2005,352( | 0)997- 1003. Meathylated, radiotherapy plus temozolomide 46 42 34 28 16 7 1
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Non-tumoral DNA ARRRR . . l P l l Gene expression
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Ubiquitination .
and degradationl Cell survival DNA strand breaks
Resistance to TMZ .
o & / Apoptosis
| | Sensitivity to TMZ
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MSP Methylation-specific PCR

gMSP Quantitative real-time MSP

PSQ Pyrosequencing

MS-MLPA Methylation-specific Multiplex Ligation-dependent Probe

Amplification
PCR with HRM  PCR with High-Resolution Melting
COLD-PCR Co-amplification at Lower Denaturation temperature

Beadchip array



T MGMT — qMSP

Metlhyl
) Bisulfite conversion — => " “® — Genomic DNA
Metlhyl
l Denature
Goal: Meghy
convert genomic DNA to —_ (G — G — Non-.methylated cytosines are |
T . deaminated and converted to uracil
distinguish methylated from o ,
. Bisulfite conversion
non-methylated cytosines .
Methyl Methylated cytosines are protected
— G UG — and not converted

l Wash, elute, PCR

— CG = TG == Uracil (U) is converted to thymidines (T)



VAT MGMT — qMSP

2) Real-time methylation specific PCR
* 2 primers and | probe complementary to methylated MGMT sequence

* Second set of primers+probe complementary to 3-actin (internal
reference)

quencher
A

lowa

black

Forward primer

Reverse primer
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Sample View ‘ Bar Chart |
Samples for Pairing Results Amplification Curves - Zoom
Color| Pos | Sample Name | Type |Filter Comb | Target Name Cp 20,672 .
B = Target Unkno MGMT 26,61 'aCtln
) & 1567
B = Target Unkno MEMT 26,93 : Meth)/'ated MGMT
. A5 Reference Un ACTB 24,01 Emrg?}
B = Reference Un ACTE 24,45 5
S BE7H
'S
0,672
2 4 & & 10 12 14 15 13 2 22 24 2 28 3| I 3 I/ I 4D
Cycles
Sample View | Bar Chart |
Samples for Pairing Results Amplification Curves - Zoom
Color|Pos | Sample Name | Type |Filter Comb | Target Name Cp 18,143 .
B :: . Target Unkno MGMT B-actln
W :=: . Target Unkno MGMT EHH} Non'meth)’Iated
B 2= .Reference Un ACTB 23,34 E Qe
B == ~Reference Un ACTB 23,17 g
=
=314
2 4 & & 10 1z 14 15 18 20 22 24 2 2 W 32 34 I/ 3]/ 40
Cycles
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No internationally accepted consensus on
* the most appropriate diagnostic method

* which CpG sites to test (~ correlation with prognosis?)

552
<

MGMT promotor MGMT exon 1
DMR1 (CpG 25-50) DMR2 (CpG 73-90)

* cutoff for categorizing methylation status
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~¥

KA * Hypermethylation:
? ﬁ [F l ?? ? i f ? m’  Often in gene promoters
Non-tumoral DNA which renders the gene

inactive
Hypermethylation l Hypomethylation l
* Hypomethylation

* Genome-wide
e Often in repetitive regions

-

Exon I Exon 2 Exon 3 Repetitive

e Wﬁ tg it ¢y tt

element

| |
CpG island
P sEn Gene

in gene T Methylation

promoter

ZF No methylation

Based on Pfeifer. Int ] Mol Sci 2018;19(4):1166.
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ARTICLE 2018 =LA

ol 10,1038/ nature 26000 nawiure
' COMMUNICATIONS

DNA methylation-based classification of - 202

central nervous system tumours -

Sarcoma classification by DNA methylation
profiling

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

Accurate pathological diagnosis is crucial for optimal management of patients with cancer. For the approximately 100
known tumour types of the central nervous system, standardization of the diagnostic process has been shown to be
particularly challenging — with substantial inter - observer variability in the histopathological diagnosis of many tumour

types, Here we present a comprehensive approach for the DNA methylation -based classification of central nervous
system tumours across all entities and age groups, and demonstrate its application in a routine diagnostic setting. We
show that the availability of this method may have a substantial impact on diagnostic precision compared to standard
methods, resulting in a change of diagnosis in up to 12%, of prospective cases. For broader accessibility, we have designed
i free online classifier tool, the use of which does not require any additional onsite data processing. Our results provide a
blueprint for the generation of machine - learning - based tumour classifiers across other cancer entities, with the potential
to fundamentally transform tumour pathology.

Acta Neuropathologica (2018) 136:181-210
https://dotorg/10.1007/500401-018-1879-y

| ORIGINAL PAPER

Sarcomas are malgnant soft lissue and bone tumours affectng adufts, adolescents and
chadren. They reprasent & marphologically heterogeneaus class of tumours and some entitses
lack defining histopathological features. Therefore, the diagnosis of sarcomas is burdened
with a high inter-observer variability and musclassification rate. Here, we demonsirate clas-
sification of soft tissue and bone tumours using a maching learning classifier algorithm based
on array-generated DNA mathylation data. This sarcoma classifies is trained using a dataset
of 1077 methylation proliles from comprehensively pre-charactenized cases comprising 62
tumour methylation classes constiutng 3 broad range of soft tissue and bone sarcoma
subtypes across the entire age spectrum. The performance & validated in a cohort of
A28 saccomatous tumours, of which 322 coses were classfind by the sarcoma classifier. Our
resudts demonstrate the potential of the DNA mathylation-based sarcoma classification foe
research and hature diagnestic applications

@ CrossMark
Received: 14 Jamory 2022 | Revised: 16 March 2022 | Accepted: 18 March 2022
DO 10.1002/gec 23041

Practical implementation of DNA methylation
and copy-number-based CNS tumor diagnostics: the Heidelberg A LS
experience

Methylation classifiers: Brain tumors, sarcomas, and
David Capper'??# . Damian Stichel'? . Felix Sahm'? - David T. W. Jones®® . Daniel Schrimpf'? . Martin Sill>7 .

'
Simone Schmid” - Volker Hovestadt™® . David E. Reuss'? - Christian Koelsche'*'” . Annekathrin Reinhardt™? - what's next
Annika K. Wefers'? - Kristin Huang'* - Philipp Sievers'? - Azadeh Ebrahimi'? - Anne Schéler™* - Daniel Teichmann® -
Arend Koch? - Daniel Hinggi'? - Andreas Unterberg'' - Michael Platten'*'? . Wolfgang Wick'*'® . Olaf Witt®'5'6.

G ia .. .ge
Till Milde®'*1%. Andrey Korshunov'? - Stefan M. Pfister®’' . Andreas von Deimling' Christian Koelsche’ © | Andreas von Deimling™*



ARETYN  Cancer methylome

DNA methylation

! 19 LR & Bt '-.‘|"
B e Em
T B Bladder cancer
B Breast cancer
B Cervical cancer
B Colon cancer
B Endometrial cancer
[ Esophageal cancer
] Ganglioneuroma
o [ Glioma
8t BB Head-neck cancer

8 ] Hepatocellular cancer
B Kidney cancer
i B Lung cancer
=== W Lymphoid neoplasia
8% |7]| Melanoma
B Myeloid neoplasia
B Myeloid/lymphoid neoplasia
L @ NZurobIa);topma ’
_ Ovarian cancer
| B Pancreatic cancer
¢ [ ] Prostate cancer
[C] Stomach cancer
@ [ Testis cancer

* Genome-wide DNA methylation
pattern in cancer

* Represents both
* The cell of origin
* Somatically acquired DNA methylation
changes

* Different tumor types have different
DNA methylation profiles

Fernandez et al. Genome Res
2012;22(2):407-419.
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LEUVEN System

Gliomas, giioneuwonal tumors, and neurcnal tumors
Adulttype diffuse gliomas
Astrocytoma, IDH-mutant
Oligedendroglioma, IDH-mutant, and 1p/18q-codeloted Embryonal tumors
Sliobtamoma. ¥ Esuikdype Medulloblastama
Pedlatric-type diffuse low-grade gliomas M b
Diffuse astrocytoma, MYE- ar MYSL laltared
Angrocentric glioma

Charoid plexus tumars
Chorold plexus papllioma
Atypical chorold plexus papilloma
Choroid plexus carcnoma

larly defined
Modulloblastoma, WNT-activated
Medulioblastoma, SHH-activated and TESIwildtype

Poly low grade i | tumor of the young Medulloblastoma, SHH-activated and TPS3mutant
Diffuse low-grade glioma, MAPK pathway-altored Madulloblastoma, nonWNT/nan-SHH
Pudlatrec-type ditfuse high-grade gliomas " histolog defined

Diffuse midiina glioma, H3 X27-slterad

Diffuse hemispheric glioma, K3 G34-mutant

Diffuse pediatric.type high-grade glioma, H2-wildtype and IDH-wildtype
Infant-type hamispheric glioma

QOthar CNS ambryonal tumors
Atypical teratoid/rhabdaid tumor
Critriform neurospithefal turmors
Embeyonal tumor with multilayered rosettes

Circumscribed astrocytic ghomas CNS neur FOXAZ.
Pilocytiz astrocytoma CNS tumor with BCOR internal tand;
High-grade astrocyioma with plloid fastures CNS ambryanal

P phi ¥ Pin
Subependymal glant cel astrocytoma
Choedoid ghioma
Astroblagtoma, MV altered
Gloneuronal and newronal tumors

Ganglioglioma

Desmaplastic inf; anial and parasginal nerve tumaors
Dysembryoplastic Schwannama

Diffuse ghioneurona Neurofibroma

Perinsurioma

Hybrid nerve sheath tumor

Malignant matanotic narve sheath tumor
Maiignant peripheral nerve sheath tumor

Myxald glioneuronal tumor
Diffuse leptomeningeal glioneuronal tumar

Gangliocytoma Paraganglioma

Multinodular and vacuolating nauronal tumor Meninglomas

Dy cercbellar gangl It Duclos d ) Moningioma

Central neurccytoma M hymal, non.mening tumors

Extraventricular neurocytama Soft tissue tumors

Cerobellar liponeurccytoma Fibrahbl and my astic tumors
Epandymal tumors Solitary fibrous tumor

Suprateritorial ependymoma Vascular tumors

Supeatentonial epandymoma, ZFTA fusion positive 4 re and " 1%

5 | ependy YAPT fusi Ity Hemangioblastoma

Postenior fossa ependymoma Skaletal muscle tumors

2 wor fossa epench group PFA Rhabdomyosarcoma

Pasterior fossa ependymoma, group PFB Uncertain differontiation

Spinal ependymoma intracranial mesenchymal tumor, FET.CRES fusion-positive

Spinal ependymoma, MYCN-amplitied CiC-roarranged sarcoma

Myxopapiiary ependymoma Primary intracranial sarcama, IWCER 7 mutant

Subependymoma Ewing sarcoma

WHO classification of tumours of the central nervous

Chondro-osseous tumors
Chondrogenic tumors
Mesenchymal chondrosarcoma
Chondrosarcoma
Notochordal tumors

Chordoma fincluding poarly difk
Melanocytic tumors
Diffuse ingeal mal vel
Meningeal melanocytosis and meningeal medanomatesis
Cirer 4 gual met He i\
M g ot y snd geal
Hematolymphold tumors
Lymphomas

CNS lymphgm

Other low

Anapl fargn cell ly

Tcell ardd NKFcell lymphomas

Histiooytic tumars

Erdheim-Chester disease
Rosal Dorfman disease
Juvendle xarthogranuloma
Langarhans cedl histiacytosis
Histlocytic sarcoma

Germ oell tumors

fALKw ALK}

Mature teratoma
Immature teratoma
Toratoma with somatic-type malignancy
Gemminoma
Embryocaal carcinoma
Yolk sac tumar
Choriocarcinoma
Muxod germ cell sumor
Tumaors of the sellar region

A h i

Papiilary crandopharyngloma
Pituicytoma, granular cell tumor of the sallar region, and spindle cell oncocytoma
Pleuitary adenoma'PitNET
Pituitary blastoma
Matastases to the CNS
Metastases to the brain and spinal cord parenchyma
Metastases to the meninges

Louis et al. Neuro Oncol 2021;23(8):1231-1251
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Glioblastoma Embryonal

IRRNRRNNN RRRRRRRRNR IIII“_IIIIIII I nmnnm
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€l

Ependymal

Reference cohort (31 classes)

ETMR = CHGL
MB, WNT mmm LGG, SEGA
MB, G3 g mmm  LGG PAPF
MB, G4 E mmm LGG, PAMID
MB, SHHCHLAD 5 mmm ANAPA
MB, SHH INF C mmm  HGNET, MN1
ATRT, MYC 2 mmm IHG
ATRT, SHH O mmm LGG MYB
ATAT, TYR = LGG, PA/GG ST
CNS NB, FOXR2 = PXA
HGNET, BCOR
SCHW

DMG, K27 SCHW, MEL
GBM, G34
GBM, MES w=m  PTPR, A
GBM, RTK | 2 PTPR, B
GBM. RTK Il o PINT, PB B
GBM, RTK IIl G PINT P8 A
GBM, MID PIN T, PPT
GBM, MYCN

T mmw CHORDM
CN E mmm EWS
DLGNT 5 mmm HMB
LIPN Commm MNG
LGG, DIG/DIA 4 mmm  SFT MMPC
LGG, DNT o = mmm EFT,CIC
LGG, RGNT s
RETB S  mmm MELAN
ENB, A S . MELCYT
ENB, 8 3
PGG, nC = u mmm PLEX AD
LGG, GG 7 mmm  PLEX PEDA

i mmm PLEX PEDB
CPH, ADM
CPH, PAP mm AIDH
PITAD, ACH m=s  AIDH, HG
PITAD, FSH LH " OIDH
PITAD, PRL T
PITAD, STH SPA S
PITAD, TSH 8 LYMPHO
PITAD, STHDNS A & PLASMA
PITAD, STH DNS B §
PITUL, SCO, GCT £ G/%‘ENOP'T
Egﬁ eil’ZA _ s CEBM
EPN, PF A S mmm HEMI
EPN: PFB ", Em HYPTHAL
EPN, SPINE O INFLAM
EPN. MPE mmm  PINEAL
SUBEPN, PF mmm  PONS
SUBEPN, SPINE REACT
SUBEPN, ST

t-SNE dimensionality reduction (2,801 samples)

e wnr o STHONS gt IAD
y STHDNS A pRl_
TSH gty .w FSHLH
STH SPA O IDH
ADENOPIT ACTH
ENB, A
% RETE A IDH, HG
ENE, B k)
MB, G3 PINT,PBA
.% PINT,PBB  PINT, PPT ’ ATRT, TYR
» -
3 ., PINEAL
- & PLEX AD A ATRT, SHH
Y CPH, ADM PGG. nC J’ . Py
Bl L
MB, G4 % CPH, PAP o PLEX, PED A ATRT, MYC
CHORDM PITUI, SCO, GCT FPLECLFEDS
. HMPC \ > PTPR. A
MNG ¢ SCHW INFLAM PTPR, B
EFT.CICY 2 ot
: ¥ 216G, PAMID % EPN, MPE
MELCYT HMB 10
PLASMA » \"i?) LGG, PA PF @ EPN, SPINE g
MELAN EPN, RELA
DMG. Ko7 B - 71. 5 » LGG, RGNT .
@ 4 b Tyl LYMPHO ANA PA " EP': YAP *' EPN, PFB
CNS NB, FOXR2 F?TBM o LGG.DNT
GBM, MID‘i r GBM, MYCN X o SUBEPN, PF
GBM, MES
GBM, RTK Il \ # Control  SUBEPN, ST
L : A o
L WS HGNET, MNY CN :
GBM, G34 CEBM
" MB, SHH CHL AD
GBM, RTK Il PN s,
1 LGG, DIG/DIA ® MB, SHH INF g
2 SCHW, MEL HGNET, BCOR
3 SUBEPN, SPINE )
4 LGG,MYB
5 IHG ’!{Q
6 LGG, PA/GG ST EPN, PF A
7 LGG, GG s
8 DLGNT T
9 LGG, SEGA

10 Control REACT

Mdemﬁam&ology.ag

Uses 10 000 CpG sites (<=2
850 000 CpG sites on the array)

Classifier:
Developed by using a reference
set of 2 801 brain tumors

Consists of several classes:
| 82 classes of brain tumors
|0 different control tissues

Capper et al. Nature 2018;555(7697):469-474.
Capper et al. Acta Neuropathol 2018;136(2):181-210.



ARETN  Methylation array

< : — # DNA extraction b s

= A G s
& == 7 l

P ——— S—

. Bisulfite conversion Report: " i
FFPE tissue - Tumor classification based on H J‘” Wfﬁ " !“
(>70%TC) — o= methylation

Methyl Bisulfite conversion - COP)’ number PrOﬁIe '
- MGMT promoter methylation S Ermsizemr ™™ .
— GC —.::.‘:‘- m— ee e - v
lRestoratlon T
B A — Restored DNA

lMethyIation array

Universitatsklinikum Heidetberg

Amplification and fragmentation Molecularneuropathology.org

lHybridisation on Infinium EPIC 850k array
T Sample_red.idat + Sample_grn.idat

Unmethylated A_—® Methylated A_—e
position l T —® position I T

A C_—® G C—»
/\/. L&t /\ﬁ——.GC—

Bisulfite-treated DNA Bisulfite-treated DNA

Read array with iScan
machine

v
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KIJ; fﬁglgﬁea DNA from FFPE tissue can be heavily damaged:

DNA fragmentation

DAMAGED DNA N DNA ) RESTORED

Base lesions
FFPE DNA | 4 REPA'R LlGATE FFPE DNA

Modified bases
Cross-linking

g

~ 1.5 hours hands-on
~ 2 hours Incubation

R ] _
Infinium® HD FFPE Restore Kit,
- 24 Samples
%C.? v 1 T T
(07 12345678
- LT RN
- YTV MMODD e
Lrynd ‘ - . . ay . l
ur oy T e

W Dy e e
hur N mes " ¥m

https://www.youtube.com/watch?v=V8KvG3aXtOY
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3’ end of each probe complements the base directly upstream
of the query site. A single base extension results in the

addition of

* alabeled A, complementary to the unmethylated T
* alabeled G, complementary to the methylated C
Unmethylated position Methylated position

A_—®
T~ —®
Single bead type G

CA C\_/'"".
/\/IIIIIIII cT

Bisulfite-treated DNA Bisulfite-treated DNA
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Diagnostic cases of 64 different entities

(n =1,155)
Match (score > 0.9) No match (score < 0.9)
127
(12%)
Pathological review ' "(Or:N:tLéT;OL;S” content
- Possible new entities
(n = 41; 4%)
- Non-resolvable
(n = 35; 4%)
Misleading
profile
(n=10; <1%)

Molecular Confirmation  Establishing
refinement of diagnosis new diagnosis
(n = 838; 76%) (n =129; 12%)

Capper et al. Nature 2018;555(7697):469-474.



Misleading
profile
n =10: <1%)

Confirmation J Establishing

TRy Methylation array: examples gk )

\n

Male, 60 years old
APO diagnosis  Glioblastoma,WHO grade 4

Molecular tests  FISH EGFR: strong EGFR amplification in 16% of cells
IHC IDH I: wildtype

Brain tumor methylation classifier results (vi1b4)

Methylation classes (MCs with score >=0.3) Calibrated score Interpretation
methylation class family Glioblastoma, IDH wildtype 0.99 match v
MC family members with score >= 0.1
methylation class glioblastoma, IDH wildtype, subclass mesenchymal 0.96 match ®

Legend: v Maich (score >=0.9) X No match (score < 0.9): possibly still relevant for low tumor content and low DNA ® Match to MC family member
quality cases. (score == 0.5)



Misleading
profile
(n=10; <1%)

Confirmation J Establishing

U Z - L] Of Aiaanosis new (”'l nosis
Yahnayl Methylation array: examples (o dagnosis. Jnew dagnosi

Class descriptions

Methylation class family Glioblastoma, IDH wildtype: The methylation class family "Glioblastoma, 1DH wildtype” comprises the methylation classes
glioblastoma, IDH wildtype, subtype RTK [ to lll, glioblastoma, IDH wildtype, subtype mesenchymal, glioblastoma, IDH wildtype, subtype MYCN and
glioblastoma, IDH wildtype, subtype midline.

Methylation class glioblastoma, IDH wildtype, subclass mesenchymal: The methylation class "glioblastoma, IDH wildtype, subclass mesenchymal” is
comprised of tumors with a histological diagnosis of glioblastoma or occasionally gliosarcoma. These tumors are typically located in the cerebral
hemispheres. Median age is 59 years (range 40 to 86). Recurrent chromosomal alterations are gain of chromosome 7 with or without EGFR amplification
(=80%), loss of 9p21 (CDKN2ZA/B; =60%) and chromosome 10 loss (=90%). Alterations of NF1 may also be enriched in this subtype, and expression
profiles often resemble the 'Mesenchymal’ subgroup according to the TCGA classification.

1.2 A

0.8

BaW Y Mm% b

94 - " 4 . e - - . " g ..x .
5,3 Bt
g8
0.0 :
oo MGMT promotor methylation (MGMT-STP27)
CAt
: MGMT promotor status prediction
0 : Status Estimated
& methylated 0.79575
0.8 | 0.00 025 050 0.75 1.00

Score (red line cutoff=0.3582)
(see Bady et al, J Mol Diagn 2016; 18(3):350-61)

CokNzAR . - % W

L2 =

chrl -~
chr2

chr3 -
chrd =
chrs
chré -|
chr7 <
chrg -
chrg
chrlo
chril
chr12
chri3 o
chri4
chrls -
chri6 -
chrl7
chrig -
chrl9 -
chr20 -
chr21
chr22



Misleading
profile
(n=10; <1%)

Confirmation  Establishing

;G'EEZUVEN Methylation array: examples ol dagnosis new dagros

(n = 838: 76%) (n = 129; 12%)

Girl, I | years old
APO diagnosis  Medulloblastoma,WHO grade 4, group 3 or 4?

Molecular tests  FISH: no amplification of NMYC of MYC
FISH: i(17q) in 54% of cell nuclei
DNA sequencing: no mutations in CTNNBI, PTCHI, SMO, SUFU or TP53

Brain tumor methylation classifier results (v11b4)

Methylation classes (MCs with score >=0.3) Calibrated score Interpretation
methylation class family Medulloblastoma group 3 and 4 0.99 match v
MC family members with score >=0.1
methylation class medulloblastoma, subclass group 4 0.99 match ®
Legend: v Match (score >=0.9) X No match (score < 0.9): possibly still relevant for low tumor content and low DNA ® Match to MC family member
quality cases. (score == 0.5) B | g
r o i ;"' g g § 3 g
b chiuic i ad - hiclig i it a ! el !
0 [ ———b = . 2 = __I_.a-'—-'-b—h- o e Y T ___.-—..:
K e ke e % ,‘_ p AL )_\{\( \A"_’g P‘\‘ ‘_.5 IH!‘";‘)’\ i ) i \!
. \ g | : 2
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Male, 58 years old

APO diagnosis  Diffuse type glioma, preference astrocytoma, at least WHO grade 3

Molecular tests  FISH:no Ip/19q co-deletion
DNA sequencing: no IDH /2 mutation

Brain tumor methylation classifier results (v11b4)

Methylation classes (MCs with score >= 0.3) Calibrated score Interpretation
methylation class family Glioblastoma, IDH wildtype 0.99 match v
MC family members with score >=0.1
methylation class glioblastoma, IDH wildtype, subclass RTK I 0.72 match L
methylation class glioblastoma, IDH wildtype, subclass RTK | 0.18

Legend: + Match (score >=0.9) X No match (score < 0.9): possibly still relevant for low tumor content and low DNA ® Match to MC family member
quality cases. (score == 0.5)
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Stichel et al. Acta Neuropathol. 2018;136(5):793-803.
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* Epigenetic changes

* Have key pathophysiological roles in the initiation
and progression of cancer

* Are biomarkers for diagnosis, prognosis and
prediction of treatment response

* Are reversible and attractive targets for further
cancer treatments
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“Epigenctica ein alle eigenaardige en
wondervaarljke dingen die niet avor
genetica verkilaard kannen worden.”

Denise Barlow



