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FROM THE EDITOR

Entosis – what has it to do with cancer?

T here is an English saying that “there are 
more ways than one to kill a cat”. Let 
us replace this gruesome suggestion 

by using the word cell. Long time back cell 
death was a process known simply as necrosis, 
liquifaction that destroyed the cell from 
within. Although often due to injury, it seems 
to be a more generalised effect than achieved 
by autophagy. But another form of death 
was then discovered; ironically I was the first 
person to learn its name – apoptosis – from 
Sir Alistair Currie, almost immediately after the 
professor of classics in Aberdeen had suggested 
that this Greek word was appropriate. Later 
anoikis, which is also a form of programmed 
cell death following cell detachment from 
the extracellular matrix, was described, the 
difference being not so much in the way cells 
die, but in the signalling pathway that led to it. 

Entosis entered the scene over the last 
decade, largely due to the work of Overholtzer 
[1], who discovered the phenomenon in which 
one living cell is engulfed by another, also after 
detaching from its matrix. And once again we 
learn that the determinants causing entosis 
and the signaling pathway involved differ from 
the modes of cell death mentioned above. Of 
prime importance are the differences in surface 
markers and other factors that stimulate of 
entosis, such the presence of Kras, along with 
epithelial cadherins E and P.  

No one will argue that a moribund or dead 
cell will become engulfed by another cell; this 
is a normal clearance procedure that constantly 
removes “senescent” erythrocytes. Indeed, 
another term used for this process that has 
not come into common usage is efferocytosis 
[2]. But other cells than macrophages can 
do this; for example, Rosin and Doljanski [3] 
showed that liver cells could do so;  and when 
circumstances are abnormal or during injury, 
surprisingly even zona glomerulosa cells can 
engulf many erythrocytes in adrenal apoplexy 
[4]. The ways cell die are now being ascribed to 
differences in intermediate signaling pathways, 
making matters increasingly complex. 

Brewer [5] in 1960 suggested that cells of 
the body do not usually engulf one another 
because of contact inhibition, but in disturbed 
tissues this security can easily be lost as 
inflammation affects cell-cell interactions. The 
issue becomes clearer when we consider cancer. 
Tumour cells in positive growth mode and with 
invasive potential often become detached from 
one another and might engulf other tumour 
cells with the appropriate signaling molecules 

on their surface. This is what seems to be 
happening in entosis, but the fact that the cells 
being engulfed are living means that their fate 
can be remarkably diverse. For example, the 
engulfed cell might simply be released. If an 
engulfed cell goes through a cell cycle with 
the host, it can disrupt mitotic activity, notably 
cytokinesis, resulting in the formation of bi- or 
multi-nucleate cells, and increased aneuploidy, 
along with greater heterogeneity with each 
such event. The difficult aspect of entosis to 
understand is whether it leads to cell death or 
protection; and therefore it is essential that the 
pathways involved are carefully disentwined, 
and also delineated from those involved in 
other forms of cell death.

But engulfment (referred to as emeripolisis 
elsewhere [6]) occurs in development – e.g. 
blastocyst invasion of the endometrial wall – 
and in the process of carcinogenesis, seemingly 
here as a means of protecting cells from death 
rather than leading to it. Importantly, the 
“cell-in-cell” process is a co-operative affair, 
with both cells interacting through specific 
membrane signaling, one “inviting” the other to 
act in this way. The phenomenon was reviewed 
early on by White [7] and recently by Krishna 
and Overholtzer [8]. The issues that keep 
popping up in my mind regarding entosis are, 
in particular with relation to cancer, to what 
extent it is a significant factor; and if so, under 
what conditions? Can it now be recognised in 
histopathological sections of tumours? One 
final comment – it seems that there are indeed 
diverse ways in which cells can die, with many 
more Greek names to cope with than one 
would ever have imagined 40 years ago.
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