Accelerating connectomics with X-ray holographic
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Mapping the connections between neurons in tissue is a fundamental requirement in
neurosciences and it remains out of reach due to the necessary spatial resolution and to
the complexity of the circuitry spanning over extended areas. State of the art techniques
are based on electron microscopy [1-2]. While these techniques enable 3D high
resolution imaging, the covered volumes are very limited and they rely on tissue ultrathin
slicing. Our aim is to accelerate the connectomics field by developing adequate X-ray
holographic nantomography. By joining forces of cutting edge X-ray focusing optics [3],
together with highly brilliant sources and exceptional sensitivity of phase contrast in the
hard X-ray regime [4], we can achieve sufficient spatial resolution for connectomics
(Figure 1) while covering in hours volumes of views which require months of continuous
seamless operation of EM based instruments [2].
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Figure 1: Resolving circuitry controlling locomotion in drosophila with X-ray holographic
nanotomography. a-b: Regions of interest in reconstructed orthogonal slices (dotted line in panel a
indicates position of slice illustrated in panel b) showing the connections between the ventral nerve cord,
which makes most of the central nervous system, and the leg. ¢-d: snapshots illustrating segmentation of
the axons using a virtual reality software.
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