






  

Fig. 5. Large subthreshold membrane potential fluctuations modulate DAP rates during RUN. (A) Sample 
membrane potentials during SWS (red, left) and locomotion (RUN, orange, right) show similar dynamics and 
amplitude of both DMP and DAP (middle). (B) DAP mean firing rate during RUN (12.8, [8.29, 20.0] Hz, n=25 
dendrites) was significantly greater than that of pyramidal neurons (1.99, [1.63, 2.37] Hz, n=657 units; 
p=1.8x10−5, Wilcoxon rank-sum test) and interneurons (4.25, [3.57, 8.65] Hz, n=97 units; p=8.3x10−3, Wilcoxon 
rank-sum test). (C) Sample DMP trace during RUN shows a dynamic initiation range similar to that observed in 
SWS (Fig. 4E). (D) DMP range during RUN (3.82, [2.76, 6.17] mV, n=25 dendrites) was significantly larger 
(p=1.6x10−5, Wilcoxon signed-rank test) than the corresponding DAP amplitude (0.82, [0.52, 1.78] mV, n=25 
dendrites), and significantly correlated (r=0.68, [0.39, 0.85]; p=2.0x10−4, two-sided t  test). (E) DAP initiation 
ranges in SWS (3.67, [2.24, 6.99] mV, n=25 dendrites) and RUN (4.07, [2.51, 8.14] mV, n=25 dendrites) were 
positively correlated (r=0.91, [0.80, 0.96]; p=3.4x10−10, two-sided t  test) and not significantly different 
(p=0.46, Wilcoxon signed-rank test). (F) Sample V-R curve during RUN, which was well-described (fig. S11) by 
a sigmoidal logistic function. (G) 24 of 25 dendrites had sufficient data to characterize V-R curves in RUN. Left, 
the dynamic voltage range during RUN (3.90, [2.98, 4.67] mV, n=24 dendrites), was not significantly different 
(p=0.73, Wilcoxon signed-rank test) from the dynamic range in SWS (3.87, [2.74, 5.03] mV, n=24 dendrites). 
Right, the firing rate range in RUN (32.5, [24.6, 46.5] Hz, n=24 dendrites) was not significantly different 
(p=0.86, Wilcoxon signed-rank test) from the range during SWS (35.6, [21.6, 53.1] mV, n=24 dendrites). Data 
are reported and presented as median and 95% confidence interval of the median. * and n.s. indicates 
significance or lack of significance, respectively, at the p<0.05 level. 
 

First release: 9 March 2017  www.sciencemag.org  (Page numbers not final at time of first release) 14 
 

 o
n 

M
ar

ch
 9

, 2
01

7
ht

tp
://

sc
ie

nc
e.

sc
ie

nc
em

ag
.o

rg
/

D
ow

nl
oa

de
d 

fr
om

 



 

Fig. 6. DAP and DMP exhibit egocentric tuning comparable to somatic spikes. (A) Schematic of egocentric 
map computation. In this example, the neuron fires maximally (8 Hz, red) during a left hand turn at high velocity, 
and minimally (1.5 Hz, blue) during a right hand turn at high velocity. (B) Two sample pyramidal (PYR, left), DAP 
(middle), and DMP (right) egocentric maps. The minimum and maximum firing rates (mean voltages for DMP) for 
each map are displayed in the title, and the normalized dispersion D (see Methods; fig. S10, A and B) is displayed 
in the upper-right corner. Red arrows indicate DAP and DMP from the same recording sessions. (C) The 
normalized dispersion (see Methods) of pyramidal somata (0.25, [0.24, 0.26], n=245 maps) was not significantly 
smaller than that of DAP (0.26, [0.24, 0.29], n=24 maps; p=0.4, Wilcoxon rank-sum test) and DMP (0.25, [0.20, 
0.30], n=15 maps; p=0.57, Wilcoxon rank-sum test). DAP and DMP dispersions were not significantly different 
from each other (p=0.33, Wilcoxon rank-sum test). (D) The time lag corresponding to the optimal tuning for 
pyramidal somata with significant tuning (−140, [−220, −100] ms, n=146 maps with significant tuning) was 
significantly different from 0 (p=9.4x10−7, Wilcoxon signed-rank test). The same measure for DAP (-70, [−310, 
240] ms, n=10 maps with significant tuning) was not different from 0 (p=0.61, Wilcoxon signed-rank test). DMP 
lag (-170, [-840, 480] ms, n=10 maps with significant tuning) was also not significantly different from 0 (p=0.43; 
Wilcoxon signed-rank test), and not significantly different from either PYR (p=0.94, Wilcoxon rank-sum test) or 
DAP (p=0.5, Wilcoxon rank-sum test). Data are reported and presented as median and 95% confidence interval of 
the median. * indicates significance at the p<0.05 level, and n.s. indicates lack of significance at the p<0.05 level. 
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