ITCC EDUCATION MEETING UTRECHT

Workshop 5 — Simulated Molecular Tumor Board

Example 3

Neuroblastoma




Oncologist: Clinical synopsis

- Gender: Male

Age: 5 years

Primary Tumor:
- Neuroblastoma stage IV, bone & marrow metastases
- positive for MYCN amplification: high-risk stratified

History:

- high risk protocol, resection

- new lesion tibia, chemotherapy

- thereafter progressive disease (sacral, tibiae, abdomen)



Pathologist: Tumor biopsy

 Sample: progressive disease

* Type: tru cut tibia lesion

* Quality: good

* Tumor content: 40% (=minimum allowed to enter sequencing study)
* DNA isolation: good

* RNA isolation: RIN 6.6 on scale from 1 (degraded) to 10 (excellent)

* Germline DNA: blood sample
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Genomics: Somatic (=tumor) Variants
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infoLogos VAF: compare

variant allele
frequency with
tumor % of
biopsy: clonal or
subclonal?

etc. but no targetable single nucleotide variants

: Actionable Gene (accoring to grp.ither.ither_genelist_v2018)

: Cosmic Mutation
A

VAF

: VAF <=0.1



Genomics: Gene expression
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Most frequent aberrations in neuroblastoma
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NBL: Actionable event 1
MYCN amplification (>250 copies)

e chr2:15,950,000-16,109,999

* high level focal amplification
 driving oncogene in neuroblastoma
* no direct drug target

* some evidence for increased sensitivity for several
compounds (HDAC inhibitors, PI3K inhibitors,
CDK7/9 inhibitors, BET inhibitors)



MYCN: oncogene often amplified/overexpressed in solid
tumors and hematopoietic malignancies
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MYCN signaling
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MYCN signaling in Neuroblastoma

Compound availability

PI3K inhibitor
- E-Smart arm F: AZD2014 +
Topotecan and Temozolomide

AURKA inhibitor

- MLN8237 combined with
Irinotecan and Temozolomide
(NANT trial but not recruiting)

HDAC inhibitor

- Vorinostat: Off label

- Panobinostat: Off label

- Entinostat + Nivolumab (PD1)
INFORMZ2 trial, opening soon

BET or CDK7/9 inhibitor
- No trials in children yet



NBL: Actionable event 2

BCL2 overexpression

e 7/-score 1.6 (borderline, but only 40% tumor cells);
no protein data available

* no genetic alteration
 driving oncogene in neuroblastoma

e direct drug target

 evidence for sensitivity in neuroblastoma model
systems



BCL2: oncogene often amplified/overexpressed in solid tumors
and hematopoietic malignancies
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BCL2 overexpression: blocking apoptosis

Intrinsic Pathway Extrinsic Pathway

1 I 1 Adjacent Cellular Membrane

Compound availability

DNA-Damaging Agent

BCL2 inhibitor
— - Venetoclax: ITCC
Phase 1-2 trial open,
not necessary to
determine BCL2
expression

Cellular Membrane

BCL2 inhibitor + ALK
inhibitor
- Venetoclax combined
with ALK inhibitor in
Apoptosis vitro shows synergy. In
vivo validation will be
© 2016 MyCancerGenome.org started.




Solution example 3: Neuroblastoma

Actionable event 1: MYCN amplification Actionable event 2: BCL2 overexpression
PIBK/AURKA/HDAC inhibitor BCL2 inhibitor
Detected Alteration MAXIMA Detected Alteration MAXIMA

Druggable? Druggable?
Genetic change? Genetic change?
Direct drug target? L) Direct drui target? o
Evid:;::‘e:;tl? 9 9 9 EV|den:et:w;|7 9 9
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yés no yes no

Priority score - High Moderate  Intermediate ~ Bordeine | Low Very low NA Priority score - High i Low Very low NA

Alteration Action of Drug Target Type 414147 Priority Alteration Action of Target Type 414147 Priority
Type Type Drug

Genetic Sensitizing 4. Intermediate Expression Direct Confirmed Specific 4. Intermediate

MYCN is a high risk marker but not a good actionable target. BCL2 inhibitor may work,
but priority is Intermediate because the expression change is not a genetic alteration.



