Molecular Pathology

P.Pauwels

Kennis / Ervaring / Zorg




Molecular alterations in solid tumors
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Fig. 1. Structure of the EGFR protein (A),
- activation (B) and dimerization by ligand
binding (C).
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Drug Discovery Today Volume 24, Number 1+ January 2019
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Inactive monomeric state

o HER1, HER3, HER4

Closed Open
conformation conformation conformation
Dimerization - Dimerization +
In cancer, -HER1 and HER2 overexpression
enhanced dimerization -Mutations in extracellular domain

Active dimeric state

HER1, HER3, HER4 HER2 HER2
homo or hetero-dimer hetero-dimer homo-dimer

In cancer, . - Long life time of the dimers
enhanced activation of - Mutations in intracellular domain
downstream signaling

High long-term activation of mitogenic cascades
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Amivantamabh: Treating EGFR Exon
20-Mutant Cancers With Bispecific
Antibody-Mediated Receptor Degradation

Jens Kohler, MD! and Pasi A. Janne, MD, PhD!%3
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Targeting HER2 in non-small-cell lung cancer (NSCLC): a glimpse of hope?
An updated review on therapeutic strategies in NSCLC harbouring HER2
alterations
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RESEARCH ARTICLE

HER2-Mediated Internalization of
Cytotoxic Agents in ERBB2 Amplified
or Mutant Lung Cancers = 2

Bob T.Li'% Flavial dra Misale®, Emiliano Cocc
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l M) Check for updates ]

fRAS-targeted therapies: Is the
undruggable drugged??

Amanda R. Moore@ ', Scott C. Rosenberg', Frank McCormick? and Shiva Malek'

cZ.1ETZ N0 . NNAS A
s41573-020-0068-6




KRAS
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v-Ki-ras2 Kirsten rat sarcoma viral oncogene homolog

The KRAS geneis located on the short (p) arm of chromosome 12 at position 12.1.

More precisely, the KRAS gene is located from base pair25,249 446 to base pair
25,295,1200n chromosome 12.
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Exons: 6 Transcript length: 5419 bps Protein length: 189 residues
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CCR Translations

Class(y) Dissection of BRAF Heterogeneity:
Beyond Non-V600

Elisa Fontana' and Nicola Valeri"*~

Clinical
Cancer
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Classifying BRAF alterations in cancer: new rational therapeutic strategies for actionable...
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(B) Class | BRAF mutant . & BRAF and MEK inhibitors*
(C) Class Il BRAF mutant ¢ * MEK inhibitors (possibly with BRAF inhibitors)
(D) Class Il BRAF mutant + + MEK inhibitors + RTK inhibitors if no activated RAS

*CRC is an exception due to frequent upstream activation of RAS
by receptor tyrosine kinases that promotes BRAF dimerization.
Class | BRAF mutant CRC are refractory to BRAF inhibitors for this reason.
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Cyclin D-CDK4/6 functions in cancer 149

Cell proliferation (Rb-dependent & -independent)
Cellular senescence
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Fig.1 Four phases of the mitotic cell division cycle: first gap (G1), second gap (G2), mito-
sis (M), and DNA synthesis (S). Cyclin Ds and their associated cyclin-dependent kinases
(CDK4 and CDK6) play critical roles in the transition from G1 to S phase via phosphor-
ylating Rb proteins. Cyclin Ds-CDKs have functions in tumorigenesis, such as prolifera-
tion, senescence, migration, apoptosis, and angiogenesis. Cyclin Ds-CDKs also carry out
functions in tumor microenvironment cells to facilitate tumorigenesis.
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40TH ANNIVERSARY REVIEW ARTICLE

REToma: a cancer subtype with a shared driver
oncogene
Takashi Kohno®?, Junya Tabata and Takashi Nakaoku

Division of Genome Biology, National Cancer Center Research Institute, 5-1-1, Tsukiji, Chuo-ku, Tokyo 1040045, Japan
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Table 1. Summary of main features, strengths and weaknesses of all available techniques to detect RET rearrangements

Method Sensitivity Specificity Detection of partner Detection of expression Screening

IHC Moderate® Moderate” No Yes No

FISH High High No/Yes" No Rare circumstances
RT-PCR Moderate/high” High Yes/No*® Yes Rare circumstances
DNA-seq NGS Moderate' High/moderate® Yes No Yes

RNA-seq NGS High High Yes Yes” Yes

DNA-seq NGS, DNA sequencing by next-generation sequencing; FISH, fluorescent in situ hybridization; IHC, immunohistochemistry; RNA-seq NGS, RNA sequencing by next-
generation sequencing; RT-PCR, reverse transcription polymerase chain reaction.

® False positive up to 40%.

" False negative up to 40%.

In case of the use of specific fusion partner probe.

In settings with many possible fusion partners, risk of lower sensitivity.

“ Does not allow the detection of novel partners.

" False positive: detected rearrangements by DNA-based assays may not result in fusions, so correlation with RNA-based confirmation of predicted fusion transcript is needed.
£ False negative: some introns involved in rearrangements may be inadequately covered for technical reasons.

" |ndication on the in-frame nature of the fusion (functionality).

c

d

1.0ra/10.1016/:

Volume xxx m Issue xxx m 2020
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Somatic RET fusions and mutations associated with oncogenesis
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Figure 1. Frequency and distribution of RET fusions and RET mutations across malignancies. Visual art @ 2019 The University of Texas MD Anderson

Cancer Center. Red text indicates the most prevalent RET-dependent malignancies. CMML, chronic myelomonacytic leukemia.
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NTRK fusion-positive cancers
and TRK inhibitor therapy
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Figure 2: TRK Receptor Signalling
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Tumor Mutational Burden (TMB) or
Tumor Mutation Load (TML)

TMB or TML: total number of somatic/acquired mutations per

coding area of a tumor genome (Mut/Mb)

The number of mutations can vary across different tumor types.




Determining MSI Status by NGS A Vanderwalde et al.

W = High TMB
W = MSI-H
M = High PD-L1
= High TMB and MSI-H
M = MSI-H and High PDL-1
M = High TMB and High PD-L1
I = High TMB, MSI-H, and High PD-L1

B N =1395

N =168
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