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Central statement of the highlight in one sentence:
Systematic dissection of the neuronal circuits that relay external and internal sensory
information to the brain to regulate behaviour and energy homeostasis. Cellular
responses to physical and metabolic stress, and reparative processes.
Text of the highlight:
Sensory systems sense external and internal signals to inform the central nervous
system about the environment and the physiological status of the organism. The
developmental and homeostasis of these systems are, therefore, essential for life. We
are systematically dissecting the assembly, maintenance and repair of sensory organs
and their associated neurons. In addition, we are integrating our fundamental discoveries
into research efforts to understand and address sensory neuropathies. Importantly,
sensory neuropathies are common in patients suffering from diabetes. They are complex
and thus difficult to study. We are capitalising on the experimental advantages afforded
by the zebrafish to model diabetic neuropathies in the whole organism, and combine
genetic, molecular and bioinformatic approaches with optical methods to sense and
reprogram the physical and physiological status of the relevant cells to understand
cellular responses to stress. Our integrated approach is aimed at testing specific
hypotheses about fundamental aspects of disease development and progression and test
their clinical relevance. Over the past year we also have used optogenetics,
pharmacology and high-resolution intravital imaging, and machine learning to investigate
the regeneration of sensory systems, and to discover means to protect peripheral glial
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cells from chemotoxicity. Our findings have implications for therapies aimed at sensorysystem repair after traumatic, metabolic or chemical insult.
Taking account of the HMGU mission:
Peripheral neuropathies are sensory-nerve and glial degenerative pathologies caused by
metabolic or genetic disorders. Diabetic neuropathies, in particular, have an incidence of
10% to up to 100% in adult patients, resulting in defective vision and vestibular function,
numbness or pain in the lower extremities. Experimental and clinical evidence indicates
that diet content can affect the onset, severity and progression of neuropathies.
Notwithstanding recent progress, our knowledge about the effects of alcohol intake on
diabetic neuropathies remains fragmentary. Our projects aim at understanding the
cellular and molecular responses of the nervous system to hyperglycæmia and other
metabolic and traumatic challenges.
The internal HMGU co-operation partners with whom the highlight was
compiled, if appropriate:
-
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