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Figure S6: Additional data: Similarity between area 2 latent dynamics and each LFP band, and decoding hand kinematics from area 2
LFPs. A. Correlation between each LFP band and the latent dynamics; data pooled across all area 2 sessions and monkeys. Note that the correlation
profile matches well the example sessions in Figure 7. Violin plot: probability density for one frequency band; horizonal line, median. B. Predictive
accuracy of each LFP band (colours) and the latent dynamics (grey) for one representative session from each area 2 monkey (sessions are the
same used in Figure 7). Error bars, median + s.d. C. Predictive accuracy of each LFP band (colours) and the latent dynamics (grey) pooled across
all area 2 monkeys and sessions. Same format as A D. The relationship between the area 2 LFP-latent dynamics correlation coefficients and LFP
predictive accuracy is not linear, in contrast to M1, but similar to PMd. Each marker (colour-code as in A) denotes one LFP band from one session;
different monkeys are shown using different markers (legend).
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Robust region-specific relationship between LFPs and latent dynamics
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Figure S7: Region-specificity of the LFP-latent dynamics correlation profile. Comparison of the correlation between each LFP band and the
latent dynamics across three sensorimotor cortical regions. For both PMd and M1, the correlation profiles remain virtually identical between
movement preparation and movement execution. For all three regions, the LFP-latent dynamics correlation profiles decrease drastically when
monkeys are not engaged in the task. Line and shaded areas, mean + s.d. across all sessions from all monkeys for each area. The M1 panel is
reproduced from Figure 5A.
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Relationship between LFPs and “denoised” single neuron firing rates
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- Relationship between LFPs and “multi-unit” firing rates

D E
M1 - Monkey C, 08 PMd - Monkey C, 08- Area 2 - Monkey H )
Bocl e i e
2 0.6 0.6 T +PMd
= 0.6 = O Area 2
> c
£ . = 04
= 0.4 0.4 g
£ 0.4 g H =
? . i 3
= 1 T . = 02
> 02! 024+
g 024 +* ! * ! ; ' HHE * .g P A
o | ol 5 | HE VY] % f b " 50 >
NI !:JHM t Mm% LRI | £ || aseemest
° .<'z v oo v X 0_ Q IR A Q o v . o -0 ' ' '
& b oo o & RN IR IR ¢ oo b ool o ob 2 4 .
&b;%%%\m%(ﬁf*@% R Q\@Q\ & RS ~2~ Q* Q*G?*QQ*QQQ*QQQ* \9 S ~Z~ Q\ Q* Q* ~Z~ ~2‘ ~2‘ Y 0 0. 06_
BRSO NS 0«, X o Q/ TP S IO % N S LFP-latent dynamics correlation
© & P e 00@0 NP & N 0/ (,§> 00 &

Figure S8: Additional data: Single neuron features do not account for the LFP-latent dynamics correlations. A. To match the smoothness
of the single neuron firing rates to that of the latent dynamics, we “denoised” the former by subtracting their projections outside the neural manifold
(see Methods). B. Examples of firing rate “denoising” for two randomly selected trials from one example session from Monkey Cv. Each of the three
columns shows, from left to right: the single neuron firing rates for ten randomly selected neurons, the neural population latent dynamics along each
of the 10 manifold dimensions, and the denoised firing rates from the same neurons shown on the left. C. Comparison between the LFP-latent
dynamics correlations and the correlation between the LFP and the “denoised” firing rate of neurons on the same electrode. Data formatted as in
Figure 8B. D. Comparison between the correlation of each LFP band with the “multi-unit” activity on the same electrode (coloured), and the “multi-
unit” activity on a different electrode (grey). As in previous analysis, “multi-units” were obtained by pooled together all single neurons detected on
each electrode. Each plot shows a representative session from one monkey implanted in each of the three studied regions. Error bars, median +
s.d. * P<0.001 two-sided Wilcoxon’s rank sum test. E. Comparison between the LFP-latent dynamics correlations and the correlation between the
LFP and the “multi-unit” activity on the same electrode. Data formatted as in C. Note that neither denoising the firing rates, not pooling the activity
of single neurons into multi-units affects the conclusion that the neural population latent dynamics are more strongly related to the LFPs than single
neurons (or “multi-units”) are.
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