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Cancer cells with enhanced motility and invasiveness migrate away from primary tumor site and initiate 

metastatic process. Identifying key aspects for cell migration is crucial for understanding and ultimately 

overcoming metastasis. Considerable efforts have focused on discovering markers for epithelial-to-mesenchymal 

transition (EMT), in which epithelial cells acquire migratory and invasive phenotypes to promote metastasis, yet 

marker-based approaches are limited by inconsistences among patients, cancer types, and partial EMT states. The 

recent developments of computer vision and deep learning provide a potent alternative to define cell properties 

based on morphology. In this work, we present a comprehensive morphological analysis using deep learning 

methods to establish the correlation between cellular morphology and migration behavior. 
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a) Textual highlights:

Cell migratory direction and speed are predicted based on morphological features using computer 
vision and machine learning algorithms.

b) Graphic highlights:
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