
Supplementary Figure Legends 

 

Supplementary Figure 1. Local dendritic circuits of the accessory olfactory bulb. The schematic on the 

left shows an accessory olfactory bulb mitral cell and its interactions with local interneurons - 

periglomerular (PG) and granule cells. Dashed boxes indicate sites of reciprocal dendrodendritic 

communication. The box on the right summarizes basic synaptic events occurring at reciprocal contacts. 

Mitral cell dendrites release glutamate, which can mediate self-excitation via spillover, or activation of 

postsynaptic interneurons. Activated interneurons, in turn, release GABA back onto mitral cell dendrites 

mediating recurrent inhibition.  

 

Supplementary Figure 2. Population calcium transients of AOB neurons evoked by subthreshold 

stimulation of a single mitral cell. A, Fura2 AM image showing neurons bulk-loaded with calcium dye. 

Dashed white lines demarcate the glomerular layer (image is the same as shown in Figure 1). Red boxes – 

regions of interest (ROI) from responsive cells (as in Figure 1); blue boxes – regions of interest from non-

responsive cells. B, single-sweep calcium transients recorded from the set of ROIs shown in A, showing 

clear separability of responsive and non-responsive cells. Colors correspond to ROIs from A. C, sweep-

by-sweep display of calcium transients from the 3 responsive cells (numbers correspond to the numbered 

red boxes in A). Each row shows the calcium transients recorded in cells 1-3 in response to a single 

subthreshold current step to a mitral cell (as in Figure 1). Average responses across all sweeps are shown 

as black transients below.  

 

Supplementary Figure 3. Reversal potential of evoked mitral cell IPSCs.  A, Experimental protocol and 

example current sweeps. Mitral cell recurrent IPSCs were elicited by a 100 ms long voltage step to 20 mV 



from a holding potential of -50 mV. IPSCs were recorded at holding potentials between -110 mV and -40 

mV after this step to determine their reversal potential. B, Average waveforms of aligned IPSCs at several 

holding potentials. C, IPSC I-V curve for the cell in A and B, showing reversal near -80 mV.  

 

Supplementary Figure 4.  Subthreshold glutamate release from mitral cells assessed by self-excitation.  

A, Example experiment from a single cell showing the effect of a cocktail of APV (50µM) CNQX 

(20µM) and MK801 (30µM) on the RMS value of membrane current (detrended by subtracting off a 

single-exponential fit to membrane current, and then subtracting the residual mean) during a command 

potential of -35 mV. Bottom graph shows the series resistance (Rs) monitored for each sweep, normalized 

to the first Rs sample.  The time of drug addition is indicated by the black bar. B, Sample traces from the 

same experiment in A showing blockade of depolarization-evoked self-excitatory currents with APV, 

CNQX, and MK801. C, Summary data (n=8) for experiments similar to A and B, in which cells were  

depolarized to either -35 mV or -30 mV and the RMS value of membrane current monitored. The ratio of 

RMS power for the depolarized (-35 or -30 mV) / hyperpolarized (-55mV) voltage is reported to 

normalize for possible changes in spontaneous glutamatergic events not elicited by depolarization. Each 

open circle is an average across cells. Blue data points are averages of 1 minute bins. Error bars are ± 

SEM.  D, Another set of experiments quantifying the change in RMS power ratio (as in C) before and 

after APV (50 µM) and CNQX (20 µM) addition for three holding potentials. Boxes indicate means for 

each condition (black, baseline; red, following APV+CNQX). * indicates p<0.05, Wilcoxon Signed Rank 

Test.  

 

Supplementary Figure 5. Stationarity of membrane current during depolarizing steps. A, Plots of current 

variance for 5 example experiments similar to those in Figure S4. Self-excitatory currents were monitored  

during a period of depolarization from – 55mV to – 35 mV (0 Mg2+ in bath solution, 10 μM gabazine). 



Variance was calculated in 10 ms long non-overlapping analysis windows during a 1 second long data 

segment beginning 500 ms after the depolarizing step. Numbers at the top right of each trace are R2 

values for linear fits (solid black lines), indicating no significant trend in current variance during the 

period of depolarization. B, Same analysis as in A, only variance was calculated in 50 ms long non-

overlapping windows.  

 

Supplementary Figure 6. Recurrent IPSCs evoked by action potentials terminate within 500 ms.  

Bottom, IPSC rate data for evoked and spontaneous conditions (same as in Fig. 4A) were fit using 

Bayesian Adaptive Regression Splines (BARS) (see Materials and Methods). Top, p–value for the 

likelihood ratio test comparing spontaneous and evoked firing at each time point (see Materials and 

Methods for details). 

 

Supplementary Figure 7.  mGluR agonists enhance mitral cell self-excitation for suprathreshold stimuli. 

A, Example experiment in which three action potentials were evoked by current injection (3 ms pulses @ 

40Hz), and self excitation was monitored as the peak amplitude of the recurrent EPSP (rEPSP). Black 

trace: control; Red trace: following addition of DHPG (20 μM); Gray trace: following subsequent 

addition of APV (50 μM), and CNQX (20 μM). Spikes truncated for clarity. B, Group data (n=5) for the 

experiment described in A (p<0.03 for control vs. DHPG, and DHPG vs DHPG/APV+CNQX).  

 

Supplementary Figure 8. Spectral analysis of IPSCs. A, Example power spectra of detrended, mean 

subtracted current records from experiments described in figure 4 (see also Materials and Methods). Top, 

spectra of current records for a cell voltage clamped to -45 mV immediately after 7 spikes at 40 Hz were 

evoked in current clamp. Control spectrum is shown in black, spectrum following blockade of group I 

mGluRs by LY367385 and MTEP is shown in red. Bottom, spectra for the same cell in the same 

experiment, only the cell was voltage clamped to -35 mV following 7 spikes evoked in current clamp. 



Note that at this more depolarized potential, LY367385 and MTEP strongly attenuate power at lower ( < 

1000 Hz) frequencies. Power in this lower band corresponds to current fluctuations associated with 

ongoing synaptic activity (e.g. panel C). B, Summary data for experiments described above. For each 

experiment, the fraction of power reduction by LY367385 and MTEP was calculated across frequencies 

for holding potentials of both -45 mV and -35 mV. Solid lines are double exponential fits. C, Simulation 

demonstrating sensitivity of current power spectra to changes in IPSC rate. Top trace, data. Bottom trace, 

simulation in which IPSCs were modeled as alpha functions (τ=45 ms) occuring at times governed by a 

poisson process (see Materials and Methods for details). Bottom graph, power ratios for the indicated 

IPSC rates.  

 


