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Population spiking rates reveal order of firing

Introduction e In all cases, V1 is the first region to reach its maximum firing rate and PM is the last. Discussion

e Goal: Explore effects of visual stimulus on
firing rates of individual and ensembles of

e We took advantage of the simultaneous records

e All curves have roughly the same behavior, peaking for the first time between 50ms and . o . ,
from each area by using a within-trial analysis,

100ms and again between 200ms and 250ms. Let time of the first peak be tma and the

neurons in six distinct mouse brain regions. x1 which provided very strong evidence of the time
second be tmaxZ' ordering: .
® ReCOrdlngS were made from SiX mouse brain 5 Mouse:421338|AverageFiringRates_V1 5 Mouse: 421338 | Average Firing Rates — A ﬁ . h V1 < (AL) < <‘}1¢1§)
regions presumably involved in  visual —wl A —« | ® Averagenring rate graphs 2aa ‘
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processing: the Primary Visual Cortex (V1), the
Lateromedial Area (LM), the Anterolateral Area
(AL), the Rostrolateral Area (RL), the
Posteromedial Area (PM), and the Anteromedial
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e Many of our analyses revealed substantial noise in
ax1’ the measurements. This suggests that finding
additional relationships may be challenging.
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o w0 o 30 0 w0 7 Tweee 7 e Table 1 solidifies that Future plans
B = ot A0S (ASErageivina Rite c olte; PAAAS (ISEraguiVinIRitee paired differences e Analyze separately neurons with high firing rates for
W =) == between AL - V1 and each given direction.

PM - AL, based on

above ordering, are highly e Determine correlation between change points of

~ significant since p values maximal firing rate curves, across all trials and
J/V\/ for the pairs in all mice are across all regions.

Data and the 21 less than 10°°,
experiment S T @ e me we a0 e Refine the regression spline methodology in order to
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e Data were collected from three individual mice, Table 1: tmaz do addition within trial analysis.
using six NeuroPixels probes, which provided Mouse Paired Difference Mean Time (ms) 95% Confidence Interval p-value
simultaneous recordings of many spikin A AL -Vl 6.2 (5.2, 7.3) p << 1077 cre 4
neurons from all six b?ain regions :,nen’gonedg A PM - AL 1.8 (3.6, 6.1) p<<107 Author afhliations
9 B AL - V1 6.5 (5.4, 7.6) p << 106
above. B PM - AL 3.0 (1.8, 4.1) p=6.0x10"" |
C AL - V1 4.4 (3.2, 5.6) p << 10~ 1. Departmer\t of Cqmpgter Science & Department of
e Each mouse was presented with drifting gratings G PM - AL 5.5 (4.3, 6.8) p << 10~ Mathematics, University of Central Florida o
under different combination of parameters, 15 2. Machine Learning Department, Carnegie Mellon University
: - dod e Results from two-way ANOVA shows that area means are highly significantl 3. Allen Institute for Brain Science, Seattle, WA
:ll.TlfS efaCThthI’ two seconds, which provided 600 different p << 107 °%(R? »i 7.9%) Iy 519 4 4. Department of Statistics and Data Science, Carnegie
riats ot data. L ' _ Mellon Universit
. . . .. . . e e - 6(P2 _ Y
° Tr'al-t.o-tr'a.l variation is highly significantp =~ 10 A 11.6%) 5. Center for the Neural Basis of Cognition, Carnegie Mellon
e The two parameters accounted for orientation ® All paired differences between AL, RL, and LM, and also between AM and PM were University and University of Pittsburgh
(0°, 45°, 90°, 135°, 180°, 225°, 270°, 315°) and insignificant, p = 0.023 with exceptions in mouse B (RL-AL, p ~ 107° ) and in Ack led t
temporal frequency (1 Hz, 2 Hz, 4 Hz, 8 Hz, and mouse C (AL-RL, p ~ 107° , PM-AM,p =~ 107° ). cknowiedgements
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B el Percentiles show lLimited variation in the slowest firing neurons JEP > e
e For every time bin we compute the 25th, B ul — 2 rercenie
: = 50th, and /5th percentiles of firing rates i M | J\/\
Methods among neurons, in each brain region. o i | e References
e For each brain area, univariate regression splines Curves are shown for mouse B. T Tty - 1. Laramée, M. E., & Boire, D. (2015). Visual cortical areas of
with 17 knots were used to smooth population I ol the mouse: comparison of parcellation and network
peri-stimulus time histograms based on spikes g = il structure with primates. Frontiers in neural circuits, 8, 149.
oooled across all neurons within each region. We  /5th percentile — follows the.shape of ° u W i \/\/\ , S\C/)':10'3389/£n|§'r'ig1L4'OOA1492007 A ]
used the fitted curves to find the time of maximal the population average e e - Wang, Q. and Burkhalter, A. { ), /Area map of mouse
] - oo o e e visual cortex. J. Comp. Neurol., 502: 339-357/.
population firing rate. doi:10.1002/cne.2128

25th percentile — shows almost no 3. Jun etal. (2017) Fully integrated silicon probes for

e Within-trial analyses were based on two-way variation ! ‘ A high-density recording of neural activity. Nature 551
analysis of variance (ANOVA) and paired |\ - 232-236.
differences. "o W0 we o w0 0 O ' ' ' '




