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Description
Background:
The corrosion of Mg-based implants1 is associated with complex chemical alterations on cellular interfaces, that may
be similar to those observed in tumor microenvironments. Particularly extracellular changes in pH, ions, and reactive
oxygen species can have both, detrimental and beneficial effects, on cells by influencing cell signaling and metabolic
activities significantly. Yet little is known how biodegradable Mg implants and respective environmental signals locally
impact the biochemistry of cells including endothelial cells, osteoblasts, and osteoclasts.
Genetically encoded fluorescent biosensors allow investigating cell signaling and metabolism with high spatial and
temporal resolution2,3 and have thus revolutionized our understanding of cell biology. Combinations of biosensors
in multiparametric imaging settings are currently developed to decipher the interrelations and dynamics of complex
signaling networks.
Using live-cell fluorescence imaging in combination with structural, genetic, and pharmacological manipulations, we
will particularly focus on stress sensors including the microphthalmia-associated transcription factor (MITF), an important Ca2+- and Mg2+-sensitive signaling molecule, which might play multiple roles in the physiology and pathology
of osteoclasts as well as cancer cells4.
Hypothesis and Objectives:
In this project, state-of-the-art multiparametric live-cell imaging approaches based on fluorescent biosensors will
be developed to scrutinize how extrinsic stresses and stimuli impact molecular pathways and thereby control cell
decisions, functions, and fate. The project aims to investigate signaling and metabolic signatures of individual cells in
vitro in response to tractable, defined stresses and stimuli that mimic the corrosion of Mg-based implants and might
be similarly found in tumor microenvironments. We eventually hypothesize that smart combinations of fluorescent
biosensors in designed experimental live-cell imaging setups will allow deciphering cell stress responses in vitro to
predict key biological consequences in more complex in vivo settings.
Methodology:
The candidate will start establishing high-resolution fluorescent imaging experiments that aim to characterize signaling
dynamics and their interrelations to metabolic activities on the level of individual cells in vitro. Genetically encoded
probes and imaging protocols that allow visualizing and quantifying subcellular signaling and metabolic activities with
high temporal and spatial resolution will be expanded and established in course of this project. Moreover, these probes
and techniques in combination with pharmacological tools, protein knock-down, knock-out, and/or overexpression
offer an opportunity to independently characterize cell signaling and metabolism under physiological and pathological
conditions.
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