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Extended Data 6:

Extended Data 6: Local field potential power across frequencies. A-F. LFP power in beta,
slow gamma, mid-gamma, fast gamma, ripple and fast ripple frequencies throughout CA1 and
DG. No differences were found in beta (Feroupxregion(6,48)=1.23, P=0.31, Fgroup(1,8)=0.47,
P=0.51), fast gamma (Faroupxregion(6,48)=1.88, P=0.10, Fgroup(1,8)=2.03, P=0.19), ripple
(Feroupxregion(6,48)=0.93, P=0.48, Fcroup(1,8)=0.67, P=0.44), or fast ripple
(Feroupxregion(6,48)=1.38, P=0.24, Facroup(1,8)=0.24, P=0.64) power. Epileptic mice had reduced
slow gamma and mid-gamma power in the hilus of DG (Slow Gamma: Fgroupxregion(6,48)=6.76,
P<0.001, Ferouwp(1,8)=7.31, P=0.03, Hilus: P<0.001; Mid-gamma: Fgroupxregion(6,48)=4.49,
P=0.001, Feroup(1,8)=3.48, P=0.09, Hilus: P<0.01). n=5 per group for all graphs. Error bars
represent 1 S.E.M. *P<0.01, **P<0.001
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Extended Data 7
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Extended Data 7: Unit clustering and phase locking. A. Example clustering of single units
using principal components, peak amplitude, and trough amplitude. B. Units were characterized
as putative interneurons based on complex spike index (CSl), mean autocorrelogram (Mean
AC), and mean firing rate. C. Example phase locking in a CA1 interneuron. Top, mean
waveforms from each recorded channel within the pyramidal layer. Middle, spike raster of 300
theta cycles during running, with the proportion of spikes occurring during each phase of theta.
Bottom, Rose plot of firing phase relative to theta. This cell has a modulation index (r-value) of
0.41 and preferred firing phase (mu) of 189°.
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Extended Data 8:
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Extended Data 8: Altered gamma synchronization in epileptic mice. A. Gamma power
throughout CA1 and DG. Epileptic mice had reduced gamma power in the hilus of DG
(Faroupxregion(6,48)=5.26, P<0.001, Hilus: P<0.001). B. Gamma coherence between each
channel pair along the recording probe in control (left) and epileptic (middle) mice. Right, p-
value matrix for each pair of recording sites. C. Phase locking to CA1 gamma for each
interneuron in CA1 of control and epileptic mice. Each dot represents one interneuron and the
data is double plotted for visualization. Closed circles were significantly phase locked (Raleigh
test) and open circles were not. D. Phase locking to CA1 gamma for each interneuron in DG of
control and epileptic mice. E. Mean phase modulation (r) of CAl interneurons to CA1 gamma.
Interneurons in epileptic mice had increased phase modulation (n=69 Control cells, n=57
Epileptic cells, Mann-Whitney test, P<0.001). F. Mean phase modulation (r) of DG interneurons
to CA1 gamma. Interneurons in epileptic mice had increased phase modulation (n=34 Control
cells, n=41 Epileptic cells, Mann-Whitney test, P=0.42). G. Rose plot of preferred firing phases
of significantly phase locked CA1 interneurons. There were no differences between
interneurons in control and epileptic mice (Kuiper circular test, P>0.05). H. Rose plot of
preferred firing phases of significantly phase locked DG interneurons. The distribution of
preferred phases in control and epileptic mice were different (Kuiper circular test, P<0.001). |
Aggregate inhibition of all interneurons in CA1 and DG relative to CA1 gamma phase (CAL:
Faroupxphase(17,136)=1.22, P=0.25; DG: Fgroupxphase(17,136)=2.196, P<0.01). M. Correlation
between CAl and DG aggregate inhibition relative to gamma. No difference was found between
epileptic and control animals (Unpaired t-test, P=0.19). All data in this figure came from 5
animals per group. Error bars represent 1 S.E.M. *P<0.05, ***P<0.001, ns: not significant
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Extended Data 9:
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Extended Data 9: Theta phase locking changes are not caused by decreased power or
specific to reference location. A-D. Theta cycles were subsampled to match power between
control and epileptic mice. This did not change the results as CA1l interneurons in epileptic mice
were less phase locked than in control mice (A; n=71 Control cells, n=34 Epileptic cells,
Unpaired t-test, P<0.001), while their preferred phase was not different (B; Kuiper circular test,
P>0.05). There were no differences in the modulation of DG interneurons (C; n=34 Control cells,
n=22 Epileptic cells, Unpaired t-test, P=0.80) but there were differences in the preferred phase
of DG interneurons (D; Kuiper circular test, P<0.001). E-F. Phase locking of DG interneurons to
theta in the lacunosum moleculare. No difference was found in modulation (E; n=34 Control
cells, n=41 Epileptic cells, Unpaired t-test, P=0.25) but the distributions of preferred phases
differed between the groups (F; Kuiper circular test, P<0.001). G-H. Phase locking of DG
interneurons to the theta in hilus of DG. No difference was found in modulation (G; n=34
Control cells, n=41 Epileptic cells, Unpaired t-test, P=0.64) but the distributions of preferred
phases differed between the groups (H; Kuiper circular test, P<0.001). Error bars represent 1
S.E.M. **P<0.001.
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Extended Data 10:
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Extended Data 10: Example processing of one training session neuron for Bayesian
decoding. A. For each frame, temporal neural activity is calculated and classified into rightward
trials, leftward trials, or non-trial times. B. Temporal neural activity is binarized and non-trial
times are removed. C. The per trial binarized neural activity rate is calculated for rightward and
leftward trials. D. The spatial probability function is constructed for each cell. A Gaussian
distribution is first generated for each spatial bin using the mean and standard deviation of the
binarized neural activity rate. The overall distribution is normalized across binarized neural
activity rate rows and this data is entered into the Bayesian decoder for each cell. See
Supplementary Video 2 for example decoding across all cells.
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