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Next-generation high-performance genetically-encoded biosensors for the imaging toolbox
Robert E. Campbell (The University of Tokyo)

Genetically-encoded biosensors, such as the archetypical GCaMP series of green fluorescent
calcium ion biosensors, represent one of the most important classes of tools in the fluorescence
imaging toolbox. Advances in this field have been a driving force behind advances in neuroscience,
and cell biology in general, for the past two decades. One important direction in this field have been
the ongoing expansion of the range of biosensor specificities, beyond calcium ion, in order to enable
visualization of membrane potential, neurotransmitter release, and neurometabolism. A second
important direction has been the ongoing expansion of the color palette of genetically encoded
biosensors, particularly into the red and near-infrared region of the spectrum, to enable multicolour,
multiplexed imaging applications and imaging deeper into tissue. Yet another direction has been an
ever-rising bar for the expected performance of biosensors. Our lab has strived to push the frontiers
in all of these directions and is continuing to work towards developing a new generation of very
high-performance indicators for multi-parameter visualization of ions and metabolites. We aim to
achieve this goal by exploiting structure-guided biosensor design, iterative cycles of directive
evolution, and lower throughput testing of promising variants in mammalian cells. In this seminar I
will present some of our most recent efforts to add new biosensors to the fluorescence imaging

toolbox, with a focus on new biosensors for ions other than calcium and key neurometabolites.
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