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The Open Synaptome Project:

ST Toward a Microscopy-Based Platform for Single-synapse Analysis of Diverse Populations of CNS Synapses
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Abstract Why do we need Synaptomes? Synapses are Complex and Diverse! Binding Synapses to Sparse YFP-Expressing Mouse Neurons Sparse “shotgun” labeling for Neuron-Type-Based Synapse Taxonomy
New light and electron microscopy methods are now enabling the first structural Synapse in Old Textbooks Synapse in New Textbooks Binding Indhgts SynapseSt.o 'ndm?w Neurons : | Shotgun Mapping: How? e Sparse Labeling Methods
and molecular measurements across large CNS synapse populations at the single- Axon Many Many °, " . Sparse geneti fluorescence labeling: ' . en cect oncim -
synapse level. Accumulating evidence that CNS synapses are highly diverse in o - Inputs States « GPCRs o o magihe e s ahornone
structure, protein composition, function, and neuropathologic susceptibility points to SPie SYnepie SESEes P . N e R | + Computational olume reconstructonand Bt pollet ranefectin

an urgent need for integrated “synaptomic” survey tools. The Open Synaptome oo REAEES miskeroonex |50 S W T | imiker Gorex E " Congete LUEM round i vldator g

Project (OSP; http://neurodata.io/modalities/at and http://smithlab.stanford.edu) is e 2 ‘ SR e T ., Cell Dendite "L I ol e e o0, PY.GCaMP mouse)

an endeavor of a consortium of investigators at the Allen Institute, Johns Hopkins, : e S i L 4 AN

Johns Hopkins Applied Physics Laboratory, UNC Chapel Hill, Duke, UC Davis and Transmitter Receptors  basnial oy | oo

UC San Francisco aimed at building broadly accessible foundations for single- *" Sharpof path pipete (nc. automated and mult-patch)
synapse analysis of CNS synapse populations. Our current efforts concentrate on Bendite Botosies dye pellconatgony

advancing and disseminating methods for Array Tomography (AT)
immunofluorescence microscopy, as these seem especially suitable for high-
throughput proteometric analysis of the diverse and volumetrically dense synapse — e e Binding Synapses to Dye-Filled Human Neurons Shotgun Mapping: Why?  ECEST SIS Sampling Density Model
population encountered in the mammalian CNS. Given the importance of mouse o €% o nomialinneriiance of Synapse Type via Synaptic Adnesion Gode

models of human brain function and human mental and neurological disorders, the
OSP’s initial work focuses on neocortical structures in mouse and human. The goal
is to build an open and broadly useful platform to more quantitatively understand
similarities and differences between CNS synapse populations in those species.
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types, and (7) establish web portals for sharing of methods, data, taxonomies, and Neuron-Type-Based Synapse Taxonomy
other resources across broad communities of synapse biologists and for any other
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To create new methods and models for understanding and exploiting synapse . ] Topics touched upon by this poster, and many other efforts of the Open Synaptome
diversity and for measuring synaptic population profiles, we are developing the Isotropic High Resolution and Depth Invariance? Automating and Accelerating Array Tomography Project, are treated in much more depth by the following posters. Even though the

seven “workstreams” schematized here into an integrated pipeline.. Array Tomography Stuperfatives... | Array Tomography vs. Confocal Microscopy —\) ®) first is at a time now gone by, we hope you can visit and enjoy the rest!
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1. Tissue: Collection, fixation and curation of brain specimens from mice, from
human neurosurgical excisions (Lein) and from human autopsies; Tissue
processing and resin embedding; Cutting and array fabrication.
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