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The Research Center for Materials-Driven Regeneration (MDR) is proud to present a series of 
lectures (monthly). The MDR Gravitation program is a partnership between Eindhoven 

University of Technology, Maastricht University and Utrecht University, University Medical 
Center Utrecht and the Hubrecht Institute. MDR brings together materials scientists, cell 

biologists, tissue engineers and medical scientists to jointly work on the regeneration of tissue 
and organ function with intelligent, life-like materials. 

 
 

 

The extracellular matrix (ECM) is a dynamic, multicomponent network that provides both structural support and biochemical 

information to cells. The constant interaction of the ECM with cells is essential for normal homeostasis and healthy functioning of 

tissue. However, as of today it is not completely clear how cells process the mechanical, electrical and biochemical cues of the ECM. To 

better understand the cell-material interface, we propose bioactive supramolecular assemblies to recapitulate all facets of the ECM in 

a modular, synthetic manner, such that the influence of distinct microenvironment components can be assessed individually.  

Currently, we are comparing two different supramolecular hydrogel systems for culturing cells in terms of their mechanical, dynamical 

and bioactive properties; the ureido-pyrimidinone (UPy) versus the benzene-1,3,5-tricarboxamide (BTA) motif. Secondly, we use the 

UPy hydrogel system and investigate how (1) its stiffness and (2) its global ligand concentration affect renal cell adhesion behavior in 

2D and 3D. Lastly, we are designing spatially controlled, dual-ligand DNA particles to target the integrin receptor and aim to unravel 

the role of spatial organization on integrin activation. 
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The complexity of the biochemical and biophysical features of cell signaling are truly remarkable. For example, signal specificity is not 

only determined by the type of downstream component but also by its temporal and spatial dynamics. Due to this complexity, 

disentangling the individual contributions and decoding the design principles of signaling dynamics is challenging and requires and 

interdisciplinary approach. In this talk, I will present how mechanistic models can contribute to an improved fundamental understanding 

these design principles by offering a systematic way to conduct multivariate experiments that are impossible to perform in vitro. 

Probing the cell-material interface using bioactive 
supramolecular assemblies 
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