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Cell deformability is assessed on whether the cells flow inside the 
micropipette completely or not.  The ratio, α, of cell diameter over 
micropipette inner diameter is recorded to ensure that cells are 
subjected to a similar amount of deformation.  
 
RESULTS AND DISCUSSION 

Figure 2 summarizes the data.  It is found that 18.6% of the 
control cells entered completely inside the micropipette (N=39, N is 
the total number of cells analyzed) as opposed to 35.9% for cells 
exposed to dox (N=43).  Further investigation of the data reveals that 
when the diameter ratio α is smaller than 2.5 (relatively smaller cells), 
the percentages of cells capable to flow inside the micropipette are 
33.3% and 42.3% for control and dox cells, respectively (Fig. 3).  On 
the other hand, when α is larger than 2.5 (relatively larger cells), no 
control cells are found to be able to flow inside the micropipette, 
whereas 23.1% of the dox cells can.   Statistical analysis shows that 
cells in presence of dox are more deformable (p=0.04), in particularly 
for the relatively larger cells (p=0.01). 

It is evident that the addition of dox to inhibit GRP activation of 
FAK dramatically enhances cell deformability.  This is clearly seen 
from the results with the relatively larger cells, α > 2.5.  These results 
are not shown because no controls cells were able to completely flow 
inside the micropipette. 
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Fig. 2.  Cell Deformability  
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Fig 3. Cell Deformability for cells with diameter ratio ≤ 2.5 

 
 

Figure 4 show an interesting phenomenon; the formation of blebs.  
Blebbing is defined as the formation of protusions on cells.   Blebbing 
has been shown to be associated with uncoupling of the plasma 
membrane from the cortical actin [5].  During the aspiration phase, 
25.6% of the control cells and 26.4% of the cells exposed to dox form 

blebs.  The difference is not statistically significant.  Movies of cell 
aspiration and blebbing can be found at: 

 http://www.uic.edu/com/dom/gastro/labvideos. 
 

 

 
Fig. 3.  Cell blebbing  

(Micropipette size= 8 microns, cell size = 26 microns) 
 
 
CONCLUSION 

GRP-induced activation of FAK by phosphorylation of Y397 
dramatically increases cell deformability.  The results indicate that 
expression of GRP/GRPR interferes with the biophysical properties 
involved in cell transmigration and metastasis. This finding is 
consistent with GRP acting as a morphogen, enhancing differentiation, 
promoting cell motility, and decreasing the likelihood of metastasis. 
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