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Metastatic disease is the cause of 90% of cancer-related 
deaths. Metastatic potential is increased by the epithelial-to-
mesenchymal transition (EMT). This potential is further increased 
by commitment to a partial EMT (pEMT) process.

Clustering Results For Cells Treated With TNF-a To 
Induce NF-kB
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3. Defining a Cell Shape Metric

The Biophysical Environment Is Key For Distinguishing 
Between Clusters

pEMT is stabilized by the biophysical environment of a cell1. 

Expression data, morphology data, bioimage staining and more are 
used to study this2-4. However, they are limited because pEMT 
results from combinations of molecular identifiers. To combat this, 
studies have combined these methods. 
Popularly,  morphology data in combination with 
bioimaging gives powerful insight in 
determining whether cells are in the
hybrid states that promote metastasis. 

Conclusions and Limitations

Develop a method that tracks changes in cell shape from images 
stained with various biomarkers in different environmental 
conditions, to understand what drives the hybrid E/M phenotype 
by:

• Identifying environments that stabilize pEMT
• Defining a metric to measure cell shape
• Identifying stable clusters within the data
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To improve upon this project, further work 
should incorporate:
•  Utilizing data using core regulators such as 

E-cadherin, ZEB and Snai1/2
• Perform analyses on matrix stiffness 

bioimaging data
• Incorporating a module that measures 

treatment levels to correlate with shape 
changes

• Using live cell imaging to track specific 
changes in cell objects 

This project resulted in:
1. A morphology classification metric. 

Eccentricity is an easily measurable metric of 
cell shape however it does not have well 
defined boundaries. 

2. An adaptable pipeline that focuses on 
single-cell interactions. Additional modules 
that cater to extracting information like 
image intensity could be used to answer 
further questions. 

3. Indications of cell microenvironments 
which stabilize the hybrid E/M phenotype. 
Our data showed importance of percent 
contact and cell density for hybrid 
commitment. 
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