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Where do multinucleated
melanocytes come from and
what do they mean?
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Senescence and multinucleation

BRAFV600E mutation

Accumulation of DNA damage (ROS +++)

Activation of p16/pRB and p53/p21 tumor suppressor pathways

G1-like/G2 tetraploid state following a failed mitosis (mitotic slippage)

Formation of multinucleated proliferation-arrested senescent cells




Multinucleated melanocytes in conventional nevus
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Zhang J, et al. Seminars in Cancer Biology, Volume 81, 2022, Pages 54-63, ISSN 1044-579X, https://doi.org/10.1016/j.semcancer.2021.04.005.




Endoreplication in human megakaryocytes
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Senescence-related
features

Table 2
Selected histological features in 50 BAPI-inactivated
melanocytomas.

Nuclear blebbing 49 (98%)
NUCCE Ul ) P Ly
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Micronuclei 40 (80%)
Multinucleated cells 49 (98%)
Cytoplamic vacuolization 35 (70%)
Nuclear pseudoinclusions 28 (56%)




Senescence-related
features

Table 2
Selected histological features in 50 BAPI-inactivated
melanocytomas.

Histological features Cases (%)

Nucear budding 49 (98%)
Multinucleated cells 49 (98%)

Cytoplamic vacuolization 35 (70%)
Nuclear pseudoinclusions 28 (56%)




Senescence-related
features

Table 2
Selected histological features in 50 BAPI-inactivated
melanocytomas.

Histological features Cases (%)

Nuclear blebbing 49 (98%)

Micronuclei 40 (80%)

Cytoplamic vacuolization 35 (70%)
Nuclear pseudoinclusions 28 (56%)




Senescence-related
features

Table 2
Selected histological features in 50 BAPI-inactivated
melanocytomas.

Histological features Cases (%)

Nuclear blebbing 49 (98%)
Nucear budding 49 (98%)

Multinucleated cells 49 (98%)

Nuclear pseudoinclusions 28 (56%)




Senescence-related
features

Table 2
Selected histological features in 50 BAPI-inactivated
melanocytomas.

Histological features Cases (%)

Nuclear blebbing 49 (98%)
Nucear budding 49 (98%)
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In vitro evidence for senescent multinucleated
melanocytes as a source for tumor-initiating cells

C Leikam', AL Hufnagel’, C Otto?, DJ Murphy®, B Miihling?, S Kneitz', | Nanda*, M Schmid®, TU Wagner', S Haferkamp®, E-B Brocker®,
M Schartl"” and S Meierjohann*"’

Oncogenic signaling in melanocytes results in oncogene-induced senescence (OIS), a stable cell-cycle arrest frequently
characterized by a bi- or multinuclear phenotype that is considered as a barrier to cancer progression. However, the long-sustained
conviction that senescence is a truly irreversible process has recently been challenged. Still, it is not known whether cells driven
into OIS can progress to cancer and thereby pose a potential threat. Here, we show that prolonged expression of the melanoma
oncogene N-RAS®' in pigment cells overcomes OIS by triggering the emergence of tumor-initiating mononucleated stem-like cells
from senescent cells. This progeny is dedifferentiated, highly proliferative, anoikis-resistant and induces fast growing, metastatic
tumors. Our data describe that differentiated cells, which are driven into senescence by an oncogene, use this senescence state as
trigger for tumor transformation, giving rise to highly aggressive tumor-initiating cells. These observations provide the first
experimental in vitro evidence for the evasion of OIS on the cellular level and ensuing transformation.

Cell Death and Disease (2015) 6, e1711; doi:10.1038/cddis.2015.71; published online 2 April 2015
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Polyploid multinucleated cell life cycle

Lateral eclosion

Polarization

Admixure

Diaz-Carballo et al. A Distinct Oncogenerative Multinucleated Cancer Cell Serves as a Source of Stemness and Tumor Heterogeneity. Cancer Res. 2018 May 1;78(9):2318-2331. doi:
10.1158/0008-5472.CAN-17-1861.
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Other suggested mechanisms to polyploidy
and multinucleation
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* Cell-in-cell structures
* Outer cell internalizing inner cell

ENTOSIS * Tumor cell with a crescent-shaped nucleus containing
another cell

* ‘Bird’s-eye cells’ morphology




Simultaneous asymmetric cytokinesis

cancer cell polyploidization/senescence - cell death
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POLYPLOID MULTINUCLEATED CELLS

Capability of self-renewal

Stemness

Source of tumor heterogeneity

Observed in several tumors

Resistance to conventional treatment




TIME LAPS

Diaz-Carballo et al. Cancer Res. 2018 May 1;78(9):2318-2331. doi: 10.1158/0008-5472.CAN-17-1861.




Polyploid multinucleated cells unify the two
models
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