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Abstract

Chemotaxis of slowly migrating cells plays an important role in many physiological and pathological processes such as wound healing and cancer metastasis.
While in vitro chemotaxis/migration assays of fast migrating cells such as dendritic cells are widely established, (live-cell) analysis of slowly migrating cells
require a stable gradient over a relatively long period of time that is difficult to maintain.

We developed specialized chambers with confined geometries and materials that allow the investigation of slowly migrating cells along a chemotactic gradient
that is stable over a period of 48h. Time-lapse phase-contrast microscopy, manual tracking and analysis of cell trajectories resulted in characteristic
parameters to differentiate directed (chemotaxis) from undirected migration behavior. Our experiments revealed directed migration of HT1080 (fibrosarcoma)
cancer cells in response to 10% fetal calf serum (FCS) and directed migration of MDA-MB-231 (human breast cancer) cells towards EGF in serum-free
medium in a 3D Collagen gel.
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Microscopy slide to combine cell culturing and imaging

The p-Slide Chemotaxis is designed to analyze chemotaxis of slowly
migrating cells in 2D or 3D with real-time imaging techniques. The
special geometry allows formation of a chemical gradient that is stable
for up to 48h.

Cell Tracking:
ImagedJ Manual Tracking Plugin

3D chemotactic migration of HT1080 cells

HT1080 LifeAct-RFP

3D migration of HT1080 cells in p-Slide Chemotaxis
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MDA-MB-231 cells migrate towards EGF
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Quantitative and Statistical Analysis Parameter to characterize chemotactic migration
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cells show directed migration
0,05 Distibetion i mhomogemenns. hence directed behavior towards EGF in Workflow and chemotaxis experiment of HT1080 cancer cells towards FCS
serum-free medium. Imaging, tracking and automated quantitative analysis of HT1080 cells reveals directed migration towards 10% FCS.
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