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ABSTRACT
Progress in neuroscience
depends on novel technologies as much
as groundbreaking ideas. „Platforms“
that integrate multiple technologies into
a cohesive framework make it easier
to test new theories of the brain by (1)
promoting the reuse of modular components that adhere to open standards and
(2) facilitating more reliable, reproducible science.
The sub-field of extracellular electrophysiology, or „ephys“—in which a wide
range of implantable devices are combined with an endless array of behavioral
manipulations—would benefit from more
widespread adoption of shared platforms aimed at reducing the amount of
redundant development effort required
to get new experiments off the ground.
Open Ephys (https://open-ephys.org)
is an initiative focused on advancing our
understanding of the brain by promoting community ownership of the tools
used to study it. Open Ephys distributes
and supports a complete open-source
platform for multichannel electrophysiology, including low-cost hardware for
amplifying and digitizing neural signals,
as well as flexible software for visualizing, processing, and recording data.
Unlike other platforms in this domain,
Open Ephys takes advantage of a distributed development model—the Open
Ephys GUI has over 40 contributors, with
dozens of user-generated plugins available. One of the first applications of this
platform was a causal demonstration
that encoding and retrieval operations
occur at unique phases of the mouse
hippocampal theta oscillation, a result
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which has recently been corroborated through independent experiments in both
rats and humans.
The Allen Brain Observatory represents another type of platform, which
allows theories of neural function to be
tested within a state-of-the-art centralized facility, with all data made freely
available to the community. It consists
of standardized operating procedures,
experimental hardware, and quality control steps used to run diverse in vivo
physiology experiments in a high-throughput, highly repeatable manner. The
Allen Brain Observatory includes both
two-photon imaging and ephys pipelines,
the latter of which uses Neuropixels, a
novel silicon probe capable of recording
spiking activity from many brain regions
simultaneously. In October 2019, the
first ephys dataset was publicly released, consisting of spike trains from nearly 100,000 neurons recorded by the Open
Ephys GUI (https://allensdk.readthedocs.
io/en/latest/visual_coding_neuropixels.
html).
A number of key scientific findings
are beginning to emerge from this dataset, including a detailed understanding
of how information flows across the hierarchy of mouse visual areas.
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