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Cell rounding with «Rip off» detachment 
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Summary. The «rounding up» characteristic of mitotic, 
apoptotic, transformed and non-transformed cells 
appears to be initiated by various causative factors. 
Cytoskeletal and adhesion modulations have been 
implicated. Endocytic intemalization via large channels 
seen in the rounding of arnoeba and human cells alike, 
implicate a third mechanism, viz. membrane flow and 
fusion, where «rip off» detachment sheds parts of the 
cell to achieve freedom. Mutilation as a means for 
detachment is also used by moving fibroblasts, linking 
shape change with movement via a distinct mechanism. 
While rounding may follow detachment and detachment 
may follow rounding, «rip off» mutilation, whether self- 
inflicted or imposed, and modulation of stickiness are 
fundamentally different processes. 
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lntroduction 

The awell-spread», flattened morphology of 
anchorage-dependent cells undergoes a dramatic flat-to- 
round (FTR) change in the transition from the interphase 
period into the M-phase period of each cell cycle, both 
in-vitro and in-vivo (Zeligs and Wollman, 1979). The 
morphological change is reversed into round-to-flat 
(RTF), on exiting M-phase to return to interphase. 
Alternations of FTR and RTF morphological changes 
characterize normal, non-tumorigenic «anchorage- 
dependent cell growth» while the high proliferative 
cancer states are  characterized by «anchorage- 
independent cell growth» where the FTR and RTF 
morphological changes are less well delineated (Wright 
et al., 1977; Kahn and Shin, 1979). Although cell 
spreading is crucial to cell proliferation in anchorage- 
dependent normal, non-tumorigenic cells (Folkrnan and 
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Moscona, 1979) it appears to be not factored into 
anchorage-binding or adhesion but rather into the extent 
to which the cell could spread out its surface, since an 
engineered increase in substrate adhesiveness by even a 
thousand folds produces no effect so long as the cell is 
prevented from enlarging its surface area (Singhvi et al., 
1994). In the malignant phenotypes the ability to 
metastasize is seen correlated with losing the sprawling 
«well-spread» morphology and becoming rounded 
(Raz and Ben-Ze'ev, 1983). That being the case, 
understanding the basis of rounding and its modulation 
would have therapeutic impact on metastatic 
dissemination which is the most common cause of 
fatalities in cancer. However a fundamental linkage 
between cell rounding and movement which is needed 
for  migration appears  unclear although shape 
and motility have long been recognised as  two 
interdependent features (Haemmerli and Felix, 1982). 

~Rounding up» is also recognised as «stereotypical» 
and the «cardinal» morphological characteristic of 
suicida1 cells in apoptosis or programmed cell death 
which have no proliferative capability (Wyllie et al., 
1980; Kerr and Harmon, 1991; Si t  e t  al., 1994a). 
Apoptotic cells are now recognised as having central 
irnportance in development, tissue homeostasis and an 
array of the most serious of human afflictions, viz., 
cancer, autoimmune disorders, AIDS, neurodegenerative 
diseases, ischaemic and toxic injuries (Thompson, 1995; 
Ashwell et al., 1994). In more fundamental cell life 
processes, the rounding shape change has long been 
associated with endocytosis and membrane flow in the 
amoeba (Stockem and Wohlfarth-Bottermann, 1969) as 
well as in embryonic morphogenetic cell movements 
which are relevant to the establishment of cell lineages 
(Keller and Hardin, 1987). 

The erounding up» characteristic is not always just a 
shape change. Concomitant downsizing of the cell, 
increase in cell density, reduction in plasma membrane 
surface area, development of numerous long anchoring 
microvilli or filopodia, and detachment have been 
observed (Sit and Wong, 1989; Sit et al., 1991b, 1993a, 


























