Mesoscopic multiphoton calcium imaging reveals a confluence of overlapping
avalanches with varying distance to criticality and distinct roles
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Approaches

Mesoscopic multiphoton calcium imaging

Randomised visual stimuli (2Hz) Diesel2p: ~7000 layer 2/3 neurons from a 3x3 mm? field of view at 8Hz

(Collab. with Smith lab, UCSB,
imaged by Joseph Canzano)
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Sequence Avalanches

Sequence-avalanches

Hi*Wi => detection => sequence-avalanchei
sequence avalanches
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SegNMF factorizes the
neural activity matrix into
spatio-temporal
sequences of £1.3s and
their corresponding
occurrence timeseries.
Convolving both matrices
reconstructs overlapping
sets of activity from which
avalanches are detected.
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Sequence Avalanches

Sequence-avalanches characteristics
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The system is close to criticality:
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Avalanches characterisation

Pupil-avalanches are closer to criticality
than StimUlus_avalanCheS g mouse 1 medial V1 3x3mm

mouse 1 lateral V1 3x1.5mm
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Distance to the critical point on the phase diagram
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Avalanches populate the phase diagram

along a phase line at varying distances to criticality

Information vs criticality metrics
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Pupil-avalanches are near-critical
while stimulus-avalanches tends to
be super-critical

Does sensory stimuli drive the

system away from criticality and the

pupil-activity brings it closer ?



Conclusion

Mouse visual cortex under stimulation behaves near-criticality

Sensory-related subprocesses are localised and supercritical

Pupil-related processes tends to be attracted to the critical point and propagate widely
from the somatosensory to visual cortex

next step: are cognitive subprocess near-critical and how neural circuits implement that ?

a confluence of avalanches

spatiotemporal patterns:

- stimulus-related [/ = ..
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- Pupil-related
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