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LEARNING OPPORTUNITIES FOR THE PROSPECTIVE STUDENTS

EXPERIMENTAL COMPUTATIONAL/THEORETICAL

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 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
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EXISTENT PROGRESS IN COLLABORATION

Contents lists available at ScienceDirect

Dispersed invasion:
Strong cell-ECM adhesion
Weak cell-cell adhesion
Low dependence on cell
proliferation
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Multimodal invasion:
Strong cell-Collagen | adhesion
Weak cell-cell adhesion
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High MMP diffusion

collective invasion

Matrix adhesion and remodeling diversifies modes of cancer invasion
across spatial scales

dispersed invasion

Papillary collective invasion: Bulk collective invasion:
Strong cell-BM adhesion Strong cell-Collagen | adhesion
High cell proliferation High cell proliferation
Low MMP-TIMP cooperativity High MMP diffusion
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RELEVANT PROGRESS FROM THE COMPUTATIONAL GROUP
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updates |

A mechanistic model captures the emergence and
implications of hon-genetic heterogeneity and
reversible drug resistance in ER+ breast cancer cells

Toward understanding cancer stem cell heterogeneity
in the tumor microenvironment
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Multi-scale models to explain spatial Combinatorial therapies to tackle side-effects
patterns of cancer cell heterogeneity of drug-induced switch to a resistant state



