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Abstract: 
Cells reside in a complex microenvironment or niche in tissues, sustaining their lifelong maintenance and determining their 
pattern of differentiation. Major cell niche factors include neighbor cells, soluble factors, extracellular matrix, topological 
features and mechanical information. These niche factors interact among one another to present important signals to living 
cells. In vitro reconstitution of a biomimetic cell niche with individually controlled niche factors is critical for investigating the 
interactions between cells and their microenvironment. Our team has established a multiphoton-based 3D microprinting 
technology, based on photochemical crosslinking of biomolecules, as a free-form microfabrication platform. In this talk, the 
technical capability of the multiphoton microfabrication platform in fabricating complex protein microstructures and 
micropatterns with precisely and spatially controlled topological features, mechanical properties, extracellular matrix niche 
and soluble factor niche, decoupling various niche factors and the potential applications will be discussed. 
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