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Supplementary Material 

Supplementary Note 

While both PMF and transit time assays require cells to deform through a ~10 µm pore when driven by an 

external applied pressure, we observe only a moderate correlation (R = 0.61, p = 0.28) between retention 

and transit time. This modest correlation between such similar techniques could reflect differences in the 

readouts for the bulk versus single cell deformability assays. In the microfluidic transit time assay we 

probe the deformation of single cells through constricted channels over < 1 sec, while in PMF we 

measure how a population of cells deform through a porous membrane over tens of seconds. The modest 



correlation may also stem from differences in the interactions of cells with the polycarbonate membrane 

filters of our PMF device and the PDMS walls of the microfluidic channels [27–29]. Despite these 

technical differences between mechanotyping methods, the results of both assays show good agreement. 

 

Supplementary Tables  

 
Supplementary Material Table S1. Cell and nuclear size after miR transfection. (a) Summary of median cell size, (b) 
median nuclear size, coefficient of variation, and kurtosis for miR-treated HEYA8 cells, measured by flow cytometry imaging. 

 

Supplementary Figures  

 
Supplementary Material Figure S1. Effect on protease activity after miRNA overexpression and treatment with the 
matrix metalloproteinase inhibitor GM6001. Quantification of protease activity in cell culture conditioned media measured 
using a fluorogenic peptide substrate (N=2). Relative fluorescence units (RFU) are obtained at 320 nm excitation and 405 nm 
emission. The background fluorescence is subtracted prior to quantification. Error bars represent standard deviations. 

 

 



 
Supplementary Material Figure S2. Effect of miRNA overexpression on cell invasion speed through a collagen matrix.  
Speed of the wound front (μm/hr) for HEYA8 and OVCAR8 cells, 10 hours after initiation of the scratch wound. The rate of 
invasion of the ovarian cancer cell lines HEYA8 (~20 µm/hr) and OVCAR8 (~10 µm/hr) is comparable to that of breast cancer 
cells. In a cell-derived matrix, MDA-MB-231 breast cancer cell migrate through 3D microenvironments at ~0.6 µm/min (~36 

μm/hr) [144]. In Matrigel matrices, MDA-MB-231 breast cancer cells migrate at a velocity of ~20 μm/hr [145]. One-way 
ANOVA with a Tukey post hoc test; *** (p < 0.001), ns (p > 0.05), compared to the scrambled control treatment (SCR). Error 
bars show standard deviations from N=3 independent experiments. 
 

 

 

Supplementary Material Figure S3. (a) Images of cell suspensions prior to loading samples into the parallel microfiltration 
device. Scale, 100 µm. (b) Percentage of single HEYA8 cells in parallel microfiltration samples. Here we identify single cells by 
manual inspection of the images. Error bars represent standard deviations (N=2). 

 

 

 



       
Supplementary Material Figure S4. Cell size after miR transfection. Distribution of cell size for (a) HEYA8 and (b) 
OVCAR8 cells measured in a microfluidic device prior to entry into the first constriction. As upstream filters can retain cells of 

larger size, cells imaged in the microfluidic device may appear smaller than those imaged by flow cytometry. Data for 20 to 197 
single cells over N=2 independent experiments.  

 
Supplementary Material Figure S5. Cell and nuclear size for HEYA8 after miR transfection. Distribution of (a) cell size 
and (b) nuclear size measured by flow cytometry imaging. Data for at least 3991 single cells over N=3 independent experiments.  

 

 



 
Supplementary Material Figure S6. Subcellular structures of cells in suspension as analyzed by flow cytometer imaging. 

Quantification of the fluorescence intensity of cortical-to-intracellular F-actin. Data represents n>3991 single cells over N=3 
independent experiments. Boxes denote the 25th and 75th percentiles, and whiskers denote the 10th and 90th percentiles. Notches 
represent the 95% confidence interval about the median. Mann-Whitney test; ns (not significant), *** (p < 0.001) compared to 
the SCR treatment. 

 

 

 
 
Supplementary Material Figure S7. Analysis of mechanome genes in TCGA ovarian cancer data using cBioPortal. 
Graphical summary of genomic alterations in mechanome genes across a set of 603 tumour samples (Ovarian serious 

cystadenocarcinoma, TCGA Provisional; RNA Seq V2 RSEM) [121,122]. Rows represent genes, and columns represent samples. 
The legend below the graphic indicates the types of alterations. 

 

 

 



 
Supplementary Material Figure S8. Analysis of expression of mechanoregulating genes in OVCAR8 and HEYA8 cell 
lines. (a) Quantification of relative expression as measured by qRT-PCR using the delta delta cycle time method (ΔΔCt) with 18S 
ribosomal RNA as an endogenous control. Error bars show standard deviations of N=3 independent experiments. (b) Comparison 
of mRNA levels using RNA-seq data from The Broad-Novartis Cancer Cell Line Encyclopedia (CCLE). 

 

 


