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Recurrent loops between structures  can mix
signals and create complex dynamics

George & Koob 2010



What we need

AExtensiverecording of neuronal activity

AWith access to botldeep and superficiastructures
AAt single neurorspatial resolution

AAnd millisecondtemporal resolution



Dowben& Rose, 1953
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Dowben& Rose, 195
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Dowben& Rose, 195
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Neuropixels 1.0 probes enabled large  -scale recording

Led by Tim Harris,
JaneliaResearch Campus
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Raw data Is very high quality
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Neuropixels recordings during a visual detection
and discrimination task

Secondary
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Steinmetz ZatkaHaas Carandini HarrisNature 2019
Data freely available, segeww.steinmetzlab.neshared



Other successful applications
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Neuropixels 2.0 probes are designed for long  -term,
stable recordings in mice (still large -scale)

Neuropixels 1.0

i

Neuropixels 2.0

1cm l E

. Headstage, side view

Probe | et
Probe 2 —

Steinmetz*, Aydin*,
Lebedevar, Okun*,
Pachitariu*, et al.
Science 2021
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NP 2.0 data quality is still high

Example raw data
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Neuronal spiking from 6144 sites (of 10,240 available) in a freely-moving mouse
Recorded 768 sites at a time over 8 sequential recordings
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Data fromCagatayAydin



NP 2.0 densely samples a 2D plane
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Neuropixels 2.0 summary

ANeuropixels CMOS probes enable lasgale electrophysiology
ANeuropixels 2.0 are miniaturized with 5,000 sites on four shanks
AThey are optimized for stable, lottgrm recordings

AWith new algorithms, we can correct for brain movement on short
and long timescales






Detection

AWhy are some stimuli perceived and others are not?

Discrimination

AHow are multiple pieces of sensory evidence combined to make a choice?

Are the correlates of these processes distributed or localized?



Classic work showed diverse responses across cortical areas

Even M1 has many neurons that

continue to code each individual
stimulus!

O

| SNYIFYRST X w



