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INTRATUMOR CELL HETEROGENEITY 





Multinucleation



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 +++)

Oncogene-induced senescence (OIS)/telomere dysfunction-associated 
senescence (TDIS) 

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

BAP-1



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 cell cycle

Endomitosis



Endoreplication in human megakaryocytes
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BAP1-INACTIVATED MELANOCYTOMA
Further accumulation of DNA damage
Enhanced shift to endoreplication

CONVENTIONAL MELANOCYTIC 
NEVUS 
Clonal expansion through mitosis

SENESCENT CONVENTINAL MELANOCYTIC 
NEVUS
Proliferation arrest







Morphological 
features      
related to 
endoreplication



Endocycling

GOST CELLS LARGE MELANOCYES WITH CLUPED CHROMATINE



Endomitosis

NUCLEAR BLEBBING NUCLEAR BUDDING



Polyploid multinucleated cell life cycle

Díaz-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. 



ANT BEAR CELLS





INTRACYTOPLASMATIC 
VACUOLES



HETEROGENEITY, CELLS SIZE 
VARIATION, LACK OF 

MITOSES 



Other suggested mechanisms to polyploidy 
and multinucleation

HORIZONTAL TRASMISSION CELL-CELL FUSION



POLARIZED CELLS



ENTOSIS

• Cell-in-cell structures
• Outer cell internalizing inner cell
• Tumor cell with a crescent-shaped nucleus containing 

another cell
• ‘Bird’s-eye cells’ morphology



Simultaneous asymmetric cytokinesis 

DISSOLVED NESTS



POLYPLOID MULTINUCLEATED CELLS

Capability of self-renewal 

Stemness

Source of tumor heterogeneity

Observed in several tumors

Resistance to conventional treatment



TIME LAPS

Díaz-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



Thanks for your attention


