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Mechanisms bg which_sympathetic nerves regulate functions of hematopoietic stem
cell niches by in vivo imaging techniques
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We propose to stimulate peripheral sympathetic nerves with a novel
optogenetic model, and investigate the transmission of neural signals in the BM by imaging the
release of intracellular Ca2+ in different stromal cell populations with multi-channel fluorescent
intravital microscopy. Calcium (Ca2+) is a universal second messenger regulating essential cellular
signaling events in many tissues and cell types. Ca2+ flux in a cellular level can be imaged in vivo

using an enhanced green fluorescent protein (EGFP) based, genetically encoded Ca2+ indicator,
GCaMP3, which provides highest signal-to-noise ratio (SNR) uE to date. In thisstudy, using genetic
mouse models that express GCaMP in endothelial cells (VE-cadherinERT2), we will establish the
imaging system to visualize signal transmissions in the bone marrow endothelial cells under
sympathetic stimulation using optogenetic approaches combined with BM multichannel fluorescence

intravital microscopy (MFIM).
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