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Title
Oxygen imaging of hypoxic pockets in the mouse cerebral cortex

Abstract

Consciousness is lost within seconds upon cessation of cerebral blood flow,
as the brain's inability to store oxygen leads to critical disruptions of oxidative
phosphorylation within minutes. Despite its importance, our understanding of
cortical partial oxygen tension (POZ2) dynamics under physiological conditions
remains limited. Current methods assessing brain PO2 dynamics lack
sufficient spatio-temporal resolution. We recently introduced Green enhanced
Nano-Lantern (GeNL), as a novel genetically encoded oxygen indicator for
PO2 imaging based on bioluminescence. We demonstrated that the
bioluminescence intensity of GeNL in the liuving mouse brain is oxygen-
dependent in a linear manner. Our research revealed spontaneous, spatially
distinct "hypoxic pockets" in awake, active mice, linked to the abrogation of
local capillary flow. Exercise reduced the burden of hypoxic pockets by 52%
compared with rest. Our study provided insight into cortical oxygen dynamics
in awake behaving animals and concurrently introduced a valuable tool for
exploring the role of oxygen tension in physiological processes and
neurological diseases, such as Alzheimer's disease.

Profile

Dr. Felix Beinlich is an Assistant Professor at the Center for Translational
Neuromedicine at the University of Copenhagen, Denmark. He received his Ph.D. in
2018 from Heinrich Heine University DUsseldorf, with a specialization in Mathematics
and Natural Sciences. His research focuses on cerebral blood flow and oxygen
dynamics under both physiological and pathological conditions, as well as the
development of fluorescent biosensors for in vivo applications in the rodent brain.
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