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PROJECT  QUESTION: Do spatial ordering of tumor cell populations and their cooperativity-competition 
dynamics explain resistance to chemotherapeutics? How does the architecture and mechanical properties 
of the tumor microenvironment influence chemoresistance?



LEARNING OPPORTUNITIES FOR THE PROSPECTIVE STUDENTS 

EXPERIMENTAL

2D and 3D cultures
Organoid and tumoroid cultures

Confocal and epifluorescent microscopy
Time lapse imaging
Electron microscopy

Molecular cloning and cell biological assays
Animal experiments

Interface with clinicians

COMPUTATIONAL/THEORETICAL

Computational modeling of regulatory networks
Nonlinear dynamics

Multi-scale spatiotemporal modeling
Population dynamics/ecological modeling

Single-cell RNA-seq data analysis
Inferring cell-state transition trajectories

Spatial transcriptomic data analysis
Interface with clinicians



EXISTENT PROGRESS IN COLLABORATION



RELEVANT PROGRESS FROM THE EXPERIMENTAL GROUP

Demonstration of reactivity of cancer cell 
interactions to varying ECM architectures



RELEVANT PROGRESS FROM THE COMPUTATIONAL GROUP

Combinatorial therapies to tackle side-effects 
of drug-induced switch to a resistant state

Multi-scale models to explain spatial 
patterns of cancer cell heterogeneity


