
 

The nuclear envelope and breast cancer
metastasis

October 18 2023

  
 

  

Working model for TME-mediated nuclear softening via LINC and emerin.
Credit: Oncotarget (2023). DOI: 10.18632/oncotarget.28375

A new editorial paper titled "The nuclear envelope and metastasis" has
been published in Oncotarget.
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In their new editorial, researchers Emily Hansen and James M. Holaska
from Rowan University discuss nuclear morphology—one of the basic
visual criteria used by pathologists to diagnose breast cancer.
Immunofluorescence staining of the nuclear structural proteins lamin B
and emerin was recommended as an effective diagnostic tool for both
thyroid and breast cancer, suggesting nuclear structure is intimately tied
to malignant transformation. But what role nuclear morphology plays in
cancer transformation and progression remains unclear.

"The most likely explanation for why cancer cells present with distinct
nuclear morphology is thought to be related to the most likely route of
cancer spread: the vasculature," the researchers suggest.

For a tumor to metastasize, cancer cells need to enter and exit the blood
and lymphatic vessels by squeezing through extremely small gaps in the
endothelium, most of which are 1.2–2 µm in diameter. While the
cytoplasm is very flexible and the cytoskeleton can rearrange to fit
through openings as narrow as 1 µm, the nuclear diameter (10–20 µm)
and its considerable stiffness (2–10x stiffer than the cytoplasm)
represent physical barriers to this process.

"Thus, to enable metastasis, cancer cells must also increase their nuclear
malleability," the researchers explain.

Studies have shown that nuclear softening is associated with tumor
aggressiveness and metastasis. Although nuclear softening is one of the
hallmarks of cancer, it remains poorly understood. Nuclear shape and
stiffness are governed by a complex set of structural proteins that serve
as both scaffolds and signaling proteins to influence almost all aspects of
nuclear function.

The best-studied nucleostructural proteins are lamins, which are
frequently downregulated in cancer. However, it is difficult to ascertain
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whether specific functional consequences are due to lamins or due to the
displacement of lamin-interacting proteins upon lamin loss. For example,
nuclear size and shape is also governed by emerin, which binds to lamins
at the nuclear envelope (NE) and upon lamin loss is retained in the
endoplasmic reticulum. Like lamins, emerin is frequently mutated in
cancer, with mutations in its transmembrane and actin-binding domains.

"We found that in breast cancer, emerin expression in tumor tissue is
significantly correlated to survival time. These data suggest emerin plays
a central role in pathogenic transformation and progression of malignant
breast tissue," the researchers conclude.

  More information: Emily Hansen et al, The nuclear envelope and
metastasis, Oncotarget (2023). DOI: 10.18632/oncotarget.28375
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