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Diagnosi molecolare geni coinvolti nei tumori cerebrali
che vengono offerti alle famiglie dal 2012 ad oggi

e INI1/SMARCB1 (Tumori rabdoidi)

 NF2 (Neurofibromatosi tipo 2) Orphanet (http://www.orpha.net)

e verifica della presenza di fusione genica tra BRAF e KIAA1549

(Astrocitomi pilocitici e Low Grade Glioma)

e mutazione V600E di BRAF (LGG ed anche in supporto della scelta

terapeutica in alcuni casi di High Grade Glioma)

e TP53, H3.3 e IDH1 (High Grade Glioma e nei casi di diagnosi differenziale)



http://www.orpha.net/

Diagnosi molecolari effettuate
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Lavori in fase di sottomissione/revisione

Samantha Mascelli, Maria Luisa Garre, Katrin Sak, Kairit Joost, Armando Cama, Valeria Capra, Paolo
Nozza and Alessandro Raso- “Microsatellite instability in a radiation-induced anaplastic
astrocytoma harbouring IDH1 mutation”. Pediatric Blood and Cancer. IF: 2,56
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“The Arg72 TP53 may predict shorter survival in not totally resected low grade
glioma in children.”
British Journal of Cancer. |F: 4.8

In collaborazione con:

- Asper Biotechnology, Ltd, Tartu, Estonia

- Epidemiology and Biostatistics Unit, G. Gaslini Institute (Dott.ssa A. Pistorio).
- Molecular Medicine Unit, G. Gaslini Institute (Dott. R. Biassoni).

- Pathology Unit, G. Gaslini Institute (Dr. P. Nozza)

- Pre-Clinical working group, SIOP. Heidelberg group (Dr. S. Pfister)

- Computational Biology research group in Florence, "Careggi" University-
Hospital (Dott. A. Magi).

- Pathologique et Neuropathologie, Hopital de la Timone, Marseille, Francia
(Prof Dominique Figuarella-Branger)

- Haematology/Oncology, The Hospital for Sick Children, Toronto, Canada (Prof
Uri Tabori).
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Genetic markers of early recurrence in LGGs

Alessandro Raso & Samantha Mascelli,

on behalf of the Neuro-Oncology group of Istituto Giannina

Gaslini Genoa-ltaly.
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Esistono specifici marcatori molecolari
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Nei pazienti in cui la resezione totale del
tumore non e possibile, occorre valutare
lo stato del polimorfismo (R72P) del gene
TP53.

La variante Arg/Arg (R72P) & un fattore
prognostico avverso per cui si
manifestano casi di Early Progression.



Analisi estesa a 121 casi LGGs provenienti da:

- Pathologique et Neuropathologie, Hopital de la Timone, Marseille, Francia

(Prof Dominique Figuarella-Branger)

- Haematology/Oncology, The Hospital for Sick Children, Toronto, Canada (Prof Uri
Tabori)

86 casi (Italia e Francia)
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Collaborazioni in corso:

Analisi del metiloma nei tumori cerebrali < 3 anni di eta — 65 casi di IGG forniti
Pre-Clinical working group, SIOP. Heidelberg group (Dr. S. Pfister)

Analisi d’espressione dei miRNA nei Low Grade Gliomas — 12 casi di IGG forniti
Universita La Sapienza, Roma (Dott.ssa Ferretti E., Prof. F.Giangaspero)

Analisi mutazionale del gene INI1 nei Cordomi — 15 casi da analizzare provenienti
da Roma

Universita La Sapienza, Roma (Prof. F. Giangaspero)

Stabilizzazione delle linee primarie di Astrocitoma Pilocitico — 10 linee di IGG
fornite

Pre-Clinical working group, SIOP. Heidelberg group (Dr. Olaf Witt)

Progetto MAGIC sui Medulloblastomi — 45 casi di cui 5 casi con recidiva di IGG
forniti

The Hospital for Sick Children, Toronto, Canada (Prof. M. Taylor)



Prima revigione
IF: 5.28

Diagnostic and prognostic value of "*F-DOPA PET and 'H-MR Spectroscopy in pediatric
supratentorial mfiltrative ghomas: a comparative study

Morana G., et al.



Progetti in corso




Next Generation Sequencing
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Simple workflows with lon AmpliSeq™ technology
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Whole-genome sequencing identifies genetic alterations
in pediatric low-grade gliomas
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Only a single musicion...

Starting to 2006 some novelties were found out...

Subtypes with Distinct Genetic P
Signatures and Clinicopathologic
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Genomics Identifies Medulloblastoma Subgroups That Are
Enriched for Specifi

Acta Neuropathol (2012) 123:465-472
DOI 10.1007/s00401-011-0922-2
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Molecular subgroups of medulloblastoma: the current consensus
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Integrated analysis of pediatric glioblastoma reveals a subset
of biologically favorable tumors with associated molecular
prognostic markers

Andrey Korshunov - Marina Ryzhova - Volker Hovestadt - Sebastian Bender - Dominik Sturm - David Capper -
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Identificazione di marcatori molecolari
utili alla stadiazione dei pazienti ed

Molecular Subgroups of Medulloblastoma
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Table 1. Maemiar makes of pediatic bran tumoss

Tumor Histopatho logical Subgroup WHO Molecular Maskers
types Diagnaosis Gades
Genes Chrn
Astrocylic Pllacytic sskracytoma cersbeliarn 1 KIAATS49-BRAF 734 gain
turmor aptic hoin fugian
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oerehead ] BRAF mut
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AT/RTs

Multi-omics analysis of Atypical
Teratoid Rhabdoid Tumors (AT/RTs).

= — =

International rhabdoid, tumor group meeting; Parigi 12-14 dicembre 2013

>80% dei TR origina dall'inattivazione biallelica
(entrambe le copie sono mutate e/o perse) del
gene SMARCBI1 (INI1) nelle cellule tumorali.

Comprehensive coverage of RefSeq- Key Applications

20,802 genes targeted
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Cohort 1 (discovery)

Cohort 2 (validation)

N AT/RT Rec Sangue Altra sede

1 1 0 1 nd

2 1 0 1 nd

3 1 0 1 nd

4 1 0 1 nd

5 1 1 1 nd

6 1 0 1 1 renale

7 1 0 1 nd

8 0 0 1 1 renale

1 Te 1 0 0 nd Anat Biolog., Firenze
2 Bo 1 0 0 nd Anat Biolog., Firenze
3 De 1 0 0 nd Anat Biolog., Firenze
4 #1 1 0 1 nd Bambin Gesu, Roma
5 #2 1 0 1 nd Bambin Gesu, Roma
6 #3 1 0 1 nd Bambin Gesu, Roma
7 10/752 1 0 0 nd Napoli

8 FL 1 0 0 nd Padova

>Esistenza di un genetic-landscape per gli AT/RT

>AT/RT Vs Rabdoidi Non-CNS

2 casi con doppia localizzazione




Meccanismo alla base dell’uptake di 8 F-DOPA nei gliomi
pediatrici: ruolo di fattore predittivo di malignita.

18F-DOPA PET: Fluorine-18-L-dihydroxyphenylalanine

Alto Grado (lII, IV)
Grado Il Captazione del tracciante

Basso Grado (1) RAZIONALE

Proliferative Activity in Human Brain Tumors:
Comparison of Histopathology and
L-[1-''C]Tyrosine PET
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Prima revisione

Diagnostic and prognostic value of 15 F-DOPA PET and 'H-MR Spectroscopy in pediatric

supratentorial infiltrative gliomas: a comparative study

Morana G., et al.

Results

BF-DOPA uptake independently correlated with
progression-free survival (p<0.05) and overall survival
(p=0.04), whereas H-MRS did not show significant
association with outcome.

Conclusions

IH-MRS and 18F-DOPA PET provide useful
complementary information for evaluating pediatric
brain lesion metabolism. 'H-MRS represents the
method of first choice in differentiating brain gliomas
from non-neoplastic lesions. ¥F-DOPA uptake better
discriminates low- from high-grade gliomas and is an
independent predictor of outcome.
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Meccanismo alla base dell’uptake di *8F-DOPA nei gliomi
pediatrici: ruolo di fattore predittivo di malignita.

Alto Grado (llI, IV) Potenziali
Grado I trasportatori del
Basso Grado (1) tracciante
RISULTATI

Analisi espressione su tutta la casistica >qPCR
Analisi dell immunofenotipo su paraffinato

1 Potenziale marcatore di

progressione

2 Potenziale Target
terapeutico




IMPLEMENTAZIONE DIAGNOSTICA con NGS

Pilocytic astrocytoma: pathology, molecular mechanisms

and markers e GRS
DIPG Histologic
© Nena ot s Subgroups

Hemispheric / 3rd ventricle

172 have 1753 deletions and/or
mutatir

+ No ACVRI mutations
+ o alternaive lengthoning tlomores
. tions

GBM
Mo s dagnoss 76 yours
: Medanminloloss

2:1 male : female)
B ey
© KTMHLIn 10%

Anaplastic Astrocytoma
 Mean el oot 6. e
disnsurvivalof 083

KA o 33.3%
- KEMHLLIn26.6%

>

+ B5% have 7253 mustations and 50% have.
deletions of 1 copy.

+ 20% have ACVR1 mutations

+ 28% have shternstivelengthening of
telomares

* 36% have PDGFRA gains/ampliications

[ xi2a1549:8R0F
Infratlmt ial

[ <0ther RAF fusion

Fig. 3 DIPG histologic subgroups have some unique clinical and molecular features including mean age of diagnosis, sex, H3.3 and H2.1 muta-

W esrar mue tions, P53 mutatons and deetions ACVRI mutations, PIYGFRA ainsumplifations and allrnaive eagtheniaoftlomers (ALT)

W oxras mut
[ rcrami mut/tus/oup
I -NTRK fusion

11 (gmrutine) GLIAL BT Neuroectodermal Sclerosi Tuberosa

I <None identified

Table 1 PA mutations, methods to detect them, and their diagnostic utility

MAPK pathway aberration Preferred method Altcmative methods Diagnostic utility H3.3 (H3F3A) NF2 TSC1
KIAA1549:BRAF RNAseq FISH (7q34 duplication): targeted  Highly recurrent in PA; extremely rare H3.1 (HIST]_HSB) SMARCB1 (I NI 1) TSC2

RT-PCR (may miss some variants) in other entities

Other BRAF/RAF1 fusions RNAseq NA (too many variants) Recurrent in PA; extremely rare in H 3 . 1 (H IST 1 H 3C)

other entities
BRAF V600E Targeted sequencing Anti-V600E THC; WES; WGS: Recurrent in supratentorial PA; also ACVRl

RNAseq common in GG/PXA/DNET T P 5 3

KRAS Targeted sequencing (exons 2, 3) 'WES; WGS; RNAseq Rare in PA; frequency not fully estab-

lished in other entitics BRAF
FGFR1 mutation Targeted sequencing (exons 12, 14) WES; WGS; RNAseq Recurrent in midline PA; frequency

not fully established in other entities I D H 1
FGFRI1-ITD/fusion RNAseq WGS: targeted sequencing Rare in PA: also observed in other

16G RNF213
NTRK fusions RNAseq NA (too many variants) Recurrent in PA; also observed in

other LGG and infant HGG P DG F R B
NF1 Clinical genetic testing WGS: WES Typically germline; closely associated TG F B 1

with optic pathway PA

Prezzo Prezzo netto Ice
Codice Descrizione Qta List, Sconto % o
. unitario Hazardous
Unitario

Ampliseq Custom Panel

IAD75362_188 (IAD75362_188) 1 €3,857.87 0.00% €3,857.87 D
Ampliseq Custom Panel

|AD75362_197 (IAD75362_197) 1 €2,893.40 0.00% €2,893.40 D
Ampliseq Custom Panel

IADG8358_197 (1AD5B253 197) 1 £€725.06 0.00% £725.06 D
Ampliseq Custom Panel

IADT5572_198 (IAD75572 198) 1 €978.15 0.00% €978.15 D
Ampliseq Custom Panel

IADT5590_188 (IAD75590_188) 1 €1,669.01 0.00% €1,669.01 D
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Associazione per la ricerca sui tumori cerebrali del bambino




