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Diffuse midline glioma, H3 K27M-mutant -

vzdy grade IV

zaména lys —met v kodénu 27 -
p.Lys27Met (K27M);

v genu pro histon H3

Histon H3.1
(HIST1H3B / HIST1H3C)

Histon H3.3
(H3F3A)

H3F3A mutace p.K27M, ¢.83C>T
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Pilocytarni astrocytom
WHO grade 1






Vetsina LGG ma aktivovanou drahu Ras/MAPK
TERAPEUTICKO-INDIKACNI PATOLOGIE

“from bench to bedside”

/ Monoklonalni profilaticy

(koncovka -mab)

Inhibitory tyrozinkinaz
(koncovka -nib)
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EGFR - recepior pro epidermélni rastovy fakto

" HDAC - histondeacetylazy

f GF - hepatocyta 'nil'(.stovy fakfor (hepatocy

. growih facfor)

MEHR Akt IGF = Trfwzu inu podobny rastovy fakior

(insulin-like grawf.’h factor)
MAPK  — mitogenem aktivované proteinkindzy
n kinases)
1 farget

ERA 1

(mitogen activated pro
"/ BAD /BE'L mTOR - kindza mTOR (“mammali
of rapamycin

PDGF - deslickovy rustovy factor (plafelet-deriv
growih factor)

PDGFR - recepior pro destickovy rustovy faktor

PI3K - fosfatidylinositol 3-kindza

REGULACE APOPTOZY £ oo
PROL'FERACE INVAZIVITA VEGF - vaskularni endofeliaini ristovy faktor

(vascular endothelial growth Tacior)

DIFERENCIACE \ ANGIOGENEZE VEGFR - receptor pro vaskulérni endotelidlni

ristovy faktor




Vetsina LGG ma aktivovanou drahu Ras/MAPK

BRAF
bodova mutace BRAFVC00E

vemurafenib

10% PA
x hl. diencenfalické PA = chir obtizné
translokace BRAF genu Fesitelné
(70% PA)
tandemova duplika lokusu 734 - 20-50% Gangliogliom
fuzni gen KIAA1549-BRAF
65% PXA
‘l’ X + astro G3+4 (!

dif. dg. astrocytomii



* |Interni tandemova duplikace 7q

* Fuzni gen KIAA1549/BRAF = vede k zachovani C-terminalini

RAF kinasové domeény a ztraté N- terminalni RAF regulacni domény
konstitutivni aktivace BRAF
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pilocytarni astrocytom G1

* pilomyxoidni astrocytomM



Pilomyxoidni astrocytom - grade 2 (?)

hypothalamus /
chiasma




Pilomyxoidni astrocytom




WHO klasifikace - NADORY CNS

Gliomy

— astrocytarni =y | Diflizni astrocytom G2-4

DIFUZNI FIBRILARNI ASTROCYTOM
(G2)

fibrilarni
sgemistocytarni
*protoplasmaticky

ANAPLASTICKY ASTROCYTOM (G3)
GLIOBLASTOM (G4)

sobrovskobunécény glioblastom

sgliosarkom

PILOCYTARNI ASTROCYTOM G1
*pilomyxoidni astrocytom (G2)

SUBEPENDYMALNI
OBROVSKOBUNECNY ASTROCYTOM
(SEGA)(G1)

PLEOMORFNi XANTOASTROCYTOM (G2)

IBRAF V60OE |




WHO klasifikace - NADORY CNS

Gliomy ——)  astrocytarni =

GLIOMATOSIS CEREBRI (G3)




Gliomatosis cerebri

WHO grade 3

ZRUSENO




Gliomatosis cerebri










WHO klasifikace - NADORY CNS

Gliomy \

ependymaini ~_



WHO klasifikace - NADORY CNS

Gliomy \

ependymaini ~_

EPENDYMOM (G2-3)

MYXOPAPILARNI EPENDYMOM (G1)
SUBEPENDYMOM (G1)

+ ependymom, RELA-faze pozitivni
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Molekularni / prediktivni neuropatologie EPENDYMOMU
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Witt H et al. Delineation of two
clinically and molecularly
distinct subgroups of
posterior fossa ependymoma.
Cancer Cell 2011; 20(2):143-57.



Molekularni / prediktivni neuropatologie EPENDYMOMU

Posterior Fossa Ependymoma
Comprise Two Distinct Diseases

. ) ——
~y
Principal Comperns /
of posterior fossa Ponent Analysis ) /

GROUPA GROUPB

Children Adults
Mostly male Gender balanced

Balanced genome Unstable genome
Grade Il Grade |l
Lateral growth Midline growth

Invasive Rarely invasive

Recurrent Rarely recurrent

Metastatic Rarely metastatic
Poor survival Good survival

LAMA2 positive NELL2 positive

Witt H et al. Delineation of two
clinically and molecularly
distinct subgroups of
posterior fossa ependymoma.
Cancer Cell 2011; 20(2):143-57.



Ependymom, RELA-fuze pozitivni

= supratentorialni ependymom détského véku s
mimoradné spatnou prognézou

definujici fuze: Cl1lorf95-RELA
-vede k imunohistochemické expresi

proteinu L1CAM




Supratentorialni ependymom




EMBRYONALNI
NADORY CNS




WHO klasifikace - NADORY CNS

”y ” /4 ﬁ
Embryonalni nadory Meduloblastom

Atypicky teratoidni/rhabdoidni tumor
AT/RT

CNSPNET

Embryonalni nador s mnohovrstevnatymi
rozetami - (ETMR) C19MC alterovany




Meduloblastom

WHO grade 4



Morfologicka diagno6za

Geneticka diagnoza /,

Integrovana diagnoza

Prognosticka
skupina



Meduloblastom ) ) ,
o e Morfologicka diagnoza

Meduloblastom (G4)

‘klasicky
- myoblasticka diferenciace (medulomyoblastom)

-melanocytarni diferenciace (melanocytarni meduloblastom)
desmoplasticky/nodularni meduloblastom ©
‘meduloblastom s extenzivni nodularitou ©

velkobunéény meduloblastom ®

-anaplasticky meduloblastom ®









Desmoplasticky meduloblastom












Meduloblastom s extenzivni nodularitou

(a pokrocilou neuronalni diferenciaci)

CNS neuroblastom
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Velkobunecny meduloblastom
Anaplasticky meduloblastom






Meduloblastom
WHO grade 4

Geneticka diagnéza

CONSENSUS
Cho (2010)

Northcott (2010)
Kool (2008)

Thompson (2006)

DEMOGRAPHICS
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Gender: Q d

CLINICAL FEATURES
Histology

Age Group: .

Metastasis

Prognosis

GENETICS

4
;,.

54

GENE EXPRESSION
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Molecular Subgroups of Medulloblastoma

A\

classic, rarely LCA

rarely M+

very good @

}SG_

CTNNB1 mutation

WNT signaling

MYC +

.

C'd:00

desmoplastic/nodular,

E

classic, [CA
uncommonly M+

infants good, others
intermediate

9g-
10g-

PTCH1/SMO/SUFU mutation

GLI2 amplification
MYCN amplification

SHH signaling

MYCN +

w.

WNT SHH Group 4
c6 a3 C1/C5 C2/C4
WNT SHH Group C Group D
A B E C/D
B (e E A AC
4 N/ Y I
il | et i XY |

e i i
d'O":Q

classic, LCA

very frequently M+

poor (=)

11p-
ﬁ Sq-
10g-
16q-

il7q
MYC amplification

7+
1g+
17q+
18q+

8-

Photoreceptor/GABAergic

MYC +++

\_

O"O":Q

classic, LCA

frequently M+

intermediate

18q+

i17q
CDK6 amplification
MYCN amplification

11p-

7+ X- 8-

Neuronal/Glutamatergic

minimal MYC/MYCN )




Meduloblastom Geneticka diagnéza
WHO grade 4

©
WNT SHH Group 4
IHC:
jcaaotlz:']rilry]/ beta- GAB1 KCNAL
GLI1
DKK1/2 SFRP1
YAP1

IMEIRS ‘1' SHH
desintenzivikace |nh|b|t0ry







Integrovana diagnéza e [ “Prognostickd skupina_|

Tabulka ¢. 1. Prognostické podskupiny meduloblastomu s klinickym korelatem na podkladé integrace diagnozy morfologické s diagnoé-
zou molekularné patologickou (upraveno dle (1)).

GENETICKA DIAGNOZA MORFOLOGICKA DIAGNOZA PROGNOSTICKA SKUPINA

Klasicky meduloblastom (naprosta vétsina) Nizké riziko - dobra prognoza
Meduloblastom, WNT-aktivovany Velkobunéény/anaplasticky meduloblastom L ,
U Nejista prognoza
(velmi vzdcné)
Desmoplasticky/nodulérni meduloblastom Nizkeé riziko - dobra prognoza

Meduloblastom s extenzivni nodularitou
Meduloblastom, SHH-aktivovany, meduloblastom
TP53 wildtype Klasicky meduloblastom Standardni riziko

Nizkeé riziko - dobra prognoza

Velkobunécny/anaplasticky meduloblastom Nejista prognoza
Klasicky meduloblastom Vysoké riziko - Spatna prognéza

Meduloblastom, SHH-aktivovany, Velkobunéény/anaplasticky meduloblastom Vysoké riziko - Spatna prognéza

TP53 mutovany
Desmoplasticky/nodularni meduloblastom

R Nejista progndza
(velmi vzdcné) ) prog

Klasicky meduloblastom Standardni riziko

Meduloblastom, non-WNT/non-SHH,

skupina 3 Velkobunécny/anaplasticky meduloblastom Vysoké riziko - Spatna progndza

Klasicky meduloblastom (naprostd vétsina

Meduloblastom, non-WNT/non-SHH, pripadi
skupina 4

Standardni riziko

Velkobunécny/anaplasticky meduloblastom Nejista progndza



Atypicky
teratoidni/rhabdoidni tumor

AT/RT

WHO grade 4

v

SMARCB1 (INI1)
SMARCA4 (BRG1)
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Atypicky teratoidni/rhabdoidni tumor

ztrata funkce genu SMARCB1 (BAF47, INI1)

¥

IHC: INI1 protein negativni

INI1 = Integrase interactor 1

INI1-negativni nadory:
» rhabdoidni nadory
» epiteloidni sarkom
» epiteloidni MPNST

* myoepitelialni karcinom

odliSeni od ostatnich embryonalnich nadort CNS nutné

= jin4 lé¢ba






CNS PNET

WHO grade 4

ZRUSENO




Embryonal tumours with multilayered
rosettes (ETMR)

C19MC alterovany

Embryonal tumor with abundant neuropil and true rosettes
(ETANTR)

WHO grade 4
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"wastebasket“ =3 embryonalni nador CNS, NOS.
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