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Fig. S1: Histology. 

After the final recording session, current (25 μA for 10 seconds) was passed through one 

lead per tetrode to mark the endpoint of the tetrode with a small lesion. The animals were 

deeply anesthetized with Nembutal (sodium pentobarbital, 60 mg/ml , 0.9 ml i.p.; Ceva 

Sante Animale, Maassluis, the Netherlands) and transcardially perfused with a 0.9% 

NaCl solution, followed by a  4% paraformaldehyde solution (pH 7.4 phosphate 

buffered). Following immersion fixation, coronal sections of 40 um were cut using a 

vibratome and stained with Cresyl Violet to reconstruct tetrode tracks and localize the 

endpoints. Histological verification of the tetrode endpoints and recording tracks showed 

that all recordings were performed between 3.2 and 4.2 mm anterior of bregma and 

confined to the ventral and lateral aspects of the OFC (fig. S1). 

Legend Fig. S1: Histology. 

(A) Brain section from rat implanted with tetrodes. Two tetrode tracks are visible. Purple 

boxes mark tetrode endpoint lesions. (B) Corresponding figure from standardized rat 

brain atlas. OFC depicted by VO and LO. Reproduced from van Wingerden et al. (2010) 

with permission. 

 



Figure S2: Classification of neurons based on behavioral correlates of firing rate. 

Behavioral correlates of firing-rate changes were assessed by constructing peri-event time 

histograms (PETHs) synchronized on task events (i.e., on- and offset of odor sampling, 

fluid well entry, reward delivery). Firing rates in time bins (100 ms) around the event of 

interest were each compared against firing rates in 5 control bins from the ITI on a trial-

by-trial basis to exclude within-session drift of firing rate as confounding factor and 

tested for significance using the non-parametric Wilcoxon’s matched-pairs signed-rank 

(WMPSR) test (p<0.01). Binned firing rates were considered significantly modulated in 

relation to the task event only if the test bin of interest differed significantly from all 5 

baseline bins (van Duuren et al., 2007). Cells were classified into four categories based 

on the task period in which they exhibited significant firing-rate changes (for odor 

sampling: change in relation to odor onset and during odor delivery; movement: change 

after odor offset but before fluid poke onset; waiting: change after fluid poke onset but 

before outcome; outcome: change following application of sucrose or quinine solution, 

Fig. 1). See table 1 for the distribution of neurons across categories and examples of units 

in each category. 

Legend Fig.S2: Classification of neurons according to behavioral correlates of firing rate. 

Peri-event time histograms of units from four different classes. Panels show rasterplots 

(bottom) and average firing rate (top) in 100 ms bins for the same unit, split for Hit (left) 

and False Alarm (right) trials, aligned to the event in the top left corner. Blue and 

magenta lines signify mean firing rate during the inter-trial interval period and time of 

reversal, respectively.  Red line indicates bins with firing rates significantly different 



from inter-trial interval (p<0.01 Wilcoxon’s matched-pairs signed-rank test). Reproduced 

from van Wingerden et al. (2010) with permission. 

 

Figure S3: Anatomical clustering of cells with similar functional correlates 

To examine whether there is a tendency for cells with similar behavioral correlate types 

to cluster in space, we computed the probability of finding the same type of correlate 

(O,M,W,F) for pairs of 2 cells recorded on the same tetrode versus pairs of two cells 

recorded on different tetrodes in the same session. In this procedure, we excluded cells 

with multiple correlates. If the distribution of behavioral correlates is independent of 

tetrode identity, then the probabilities for ‘same’ versus ‘different’ should not differ 

significantly. Using a chi-squared test for independence across all tetrodes with N>1 

correlates, we found that the distributions of all possible correlate combinations were 

significantly different (Pearson’s chi-square test for independence, p<0.0001). Further 

analysis revealed that when we lumped the correlate combinations in the ‘same’ or 

‘different’ category across sessions, there was a significant difference between the mean 

proportion of same vs. different correlates found within tetrodes compared to between 

tetrodes (Wilcoxon’s matched pairs signed rank test, p<0.01). Correlate-pairs on the same 

tetrode were more likely to fall in the ‘same’ category as compared to correlate-pairs 

between tetrodes. This result supports the notion of some anatomical clustering of 

functionally related cells in the OFC. 

Legend Fig.S3: Anatomical clustering of cells with similar functional correlates. 

Across sessions, the proportion of cell pairs with ‘same’ or ‘different’ behavioral firing-

rate correlates was computed separately for cell pairs within tetrodes (blue) and between 



tetrodes (red) in a session. Figure S3 shows the mean ± S.E.M. proportion of ‘same’ and 

‘different’ correlates found between and within tetrodes. The mean proportions were 

significantly different (**: p<0.01, Wilcoxon’s matched pairs signed rank test). 

 

Figure S4: Distribution of stimulus specificity in LFP power and phase-locking to 

gamma oscillations during odor sampling. 

At the population level, we did not find significant differences in the responses to the S+ 

as compared to the S- during odor sampling in LFP power (Fig. 3A-B) or spike-field 

phase-locking (Fig. 3D). However, individual LFP channels/cells might show preferential 

responses to either stimulus. To investigate the tuning of these responses, we calculated 

activity contrasts for both measures. 

We computed a spectral activity power contrast ([PS+]-[PS-])/([PS+]+[PS-]) per channel per 

frequency for the odor sampling period (0-750 ms from odor onset). Next, we averaged 

the contrasts over the frequency range of interest (i.e. 60-80 Hz) and included the 

resulting histogram in Figure S4A. For these frequencies, the distribution of activity 

contrast values over channels clustered around zero. Some channels showed significantly 

different responses when comparing power increases during S+ compared to S- over 

trials (N=5 out of 204, Mann-Whitney U-test p<0.05, Bonferroni corrected to 0.05/21 for 

comparing across 21 frequencies (60-80)). Based on the low incidence of odor-specific 

spectral power during odor sampling, it appears unlikely that the averaged LFP power as 

reported in Figure 3A-B consists of a mix of multiple selective pools of LFPs. 

Next, we computed spike-field phase-locking spectra per cell, defined over all 

odor sampling periods per odor in a session (N= 404 with sufficient spikes in that 



period). Next we computed an activity contrast ([PLVS+]-[PLVS-])/([PLVS+]+[PLVS-]) per 

cell. These values averaged over the frequencies in the interval 60-80 Hz also clustered 

around zero (Fig. S4B). To assess the significance of these contrast values, we 

constructed a randomization distribution of possible contrast values, using N=5000 

randomizations with equal numbers of S+ and S- trials, against which the observed 

contrast values could be compared. Out of N=404 cells, we found N=15 and N=19 cells 

with a significant PLV contrast favoring S+ and S- respectively (p<0.05 two-tailed 

against randomization distribution). This amounts to 8.4% of cells with a significant 

activity contrast at 5% chance level, suggesting that, although some individual cells do 

show strong stimulus-specific phase-locking profiles, at the population level OFC cells 

do not exhibit discriminatory phase-locking responses. 

Legend Fig.S4: Distribution of stimulus specificity in LFP power and phase-locking to 

gamma oscillations during odor sampling.  

(A) Histogram showing the distribution of gamma power activity contrasts over all 

eligible channels (N=204, white). Positive values indicate more gamma-band power 

(integrated over 60-80 Hz) during S+ than during S- odor sampling periods. (B) as in (A), 

but now showing the distribution of contrast values for phase-locking values over eligible 

cells (N=404, black). 
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