Overlapping of neuronal populations
To quantify the amount of overlap between the NAcSh neuronal populations modulated in our tasks (Palatability, Concentration, Coherent, Active and Inactive) we constructed for each brief access test a contingency table (Fig. S3). They contained, in each location, the number (%) of neurons that belong to both NAcSh populations in that intersection. 100 % is the total number of neurons (without repetition) belonging to both populations. Then, we determined, for each location in the contingency tables, if the probability of a neuron to belong to both populations statistically was due to the chance by using the Fisher's exact test (two tails, α = 0.05) (Agresti, 2007).

Statistical tests

All data processing and statistical analysis were performed using MATLAB (The MathWorks Inc., Natick, MA) and StatView 4.57 (Abacus Concepts, Inc., Berkeley, CA). To calculate the Pearson's correlation coefficient r between the lick rate (in the Reward epoch) and Trial Types, we pooled the lick rates in each trial across sessions and subjects. Distributions of the lick rate and first lick bout duration were tested with a two-way ANOVA by combining trials across sessions and subjects. The behavioral tests were set as Level 1 (with three factors = the three brief-access tests) and Trial Types as Level 2 (with five factors = sucrose concentrations). A Fisher’s LSD post hoc was then performed. The correlations of the first lick bout duration and Trial Types were calculated from all trials of each behavioral test and subjects. Comparisons of the proportions of single lick bouts among tasks were analyzed using chi-squared tests (contingency table). To compare differences in lick rate, first bout duration, Bout index, and kcal across tasks and sucrose concentrations, we used a two-way ANOVA. We used the behavioral tests and Trial Types as Levels with three and five factors, respectively, except for calorie intake that contains only four concentrations in the Trial Type factor with a Fisher’s post hoc. The Kolmogorov-Smirnov test was used to compare cumulative sums. To compare the latencies among brief-access tests, we used a one-way ANOVA with a Fisher’s post hoc. The differences in the distributions (for lick rates in Total, Complete, Incomplete trials, and tastant/water ratio) in each column of Table 1 were tested, using Kruskal-Wallis. We used a Dunn's post hoc test for comparison among tasks. Data from the microestructural analysis of licking was compared across behavioral tests and Trial Types by performing a one-way ANOVA. The proportions of Palatability-related and Concentration-related neurons in each behavioral test, and proportions of licking-coherent neurons of each subset were compared among tasks using the chi-squared test. The values of coherence of licking-coherent neurons were compared between behavioral tests with a one-way ANOVA followed by a Fisher’s post hoc. We used a chi-squared test to compare proportions of Lick-Active and Lick-Inactive neurons across behavioral tests. The latencies of onsets of phasic inhibitions were tested with a one-way ANOVA with behavioral tests as a factor. The proportions of neuronal responses to auditory stimuli were compared among tasks using a chi-squared test (contingency table). Finally, the overall decoding performance during the Reward epoch was tested with a two-way ANOVA with behavioral tests as Level 1 (with 3 factors = the three brief access tests) and functional groups as Level 2 (with 5 factors) as independent variables. For all statistical tests, the alpha level was set at 0.05.
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	Gustatory vs. StartStop      p < 0.0001

	 
	 
	for 3 % sucrose)
	 
	 
	Start vs. StartStop              p < 0.0001

	Table 2
	Row 3
	One-way ANOVA
	Task factor:                                    F(2,12633)=255.9, p < 0.0001
	Dunn's test
	Gustatory vs.Start               p = 0.91

	 
	 
	(Duration of lick bouts
	 
	 
	Gustatory vs. StartStop      p < 0.0001

	 
	 
	for 5.8 % sucrose)
	 
	 
	Start vs. StartStop              p < 0.0001

	Table 2
	Row 4
	One-way ANOVA
	Task factor:                                    F(2,11774)=257.1, p < 0.0001
	Dunn's test
	Gustatory vs.Start               p < 0.0001

	 
	 
	(Duration of lick bouts
	 
	 
	Gustatory vs. StartStop      p < 0.0001

	 
	 
	for 10.7 % sucrose)
	 
	 
	Start vs. StartStop              p < 0.0001

	Table 2
	Row 5
	One-way ANOVA
	Task factor:                                    F(2,11994)=303.2, p < 0.0001
	Dunn's test
	Gustatory vs.Start               p = 0.12

	 
	 
	(Duration of lick bouts
	 
	 
	Gustatory vs. StartStop      p < 0.0001

	 
	 
	for 20 % sucrose)
	 
	 
	Start vs. StartStop              p < 0.0001

	Table 2
	Column 1
	One-way ANOVA
	Task factor:                                    F(2,8921)=19.86, p < 0.0001
	Dunn's test
	0 vs. 3 %             p < 0.0001

	 
	 
	(Number of lick bouts
	 
	 
	0 vs. 5.8 %         p < 0.0001

	 
	 
	in the Gustatory task)
	 
	 
	0 vs. 10.7 %       p < 0.0001

	 
	 
	 
	 
	 
	0 vs. 20 %          p < 0.0001

	Table 2
	Column 2
	One-way ANOVA
	Task factor:                                    F(2,19921)=100.5, p < 0.0001
	Dunn's test
	0 vs. 3 %            p = 0.83

	 
	 
	(Duration of lick bouts
	 
	 
	0 vs. 5.8 %         p < 0.0001

	 
	 
	in the Gustatory task)
	 
	 
	0 vs. 10.7 %       p < 0.0001

	 
	 
	 
	 
	 
	0 vs. 20 %          p < 0.0001

	Table 2
	Column 3
	One-way ANOVA
	Task factor:                                    F(2,11932)=89.12, p < 0.0001
	Dunn's test
	0 vs. 3 %            p < 0.0001

	 
	 
	(Number of lick bouts
	 
	 
	0 vs. 5.8 %         p < 0.0001

	 
	 
	in the Start task)
	 
	 
	0 vs. 10.7 %       p < 0.0001

	 
	 
	 
	 
	 
	0 vs. 20 %          p < 0.0001

	Table 2
	Column 4
	One-way ANOVA
	Task factor:                                    F(2,25857)=361.09, p < 0.0001
	Dunn's test
	0 vs. 3 %            p < 0.0001

	 
	 
	(Duration of lick bouts
	 
	 
	0 vs. 5.8 %         p < 0.0001

	 
	 
	in the Start task)
	 
	 
	0 vs. 10.7 %       p < 0.0001

	 
	 
	 
	 
	 
	0 vs. 20 %          p < 0.0001

	Table 2
	Column 5
	One-way ANOVA
	Task factor:                                    F(2,8329)=3.14, p= 0.0137
	Dunn's test
	0 vs. 3 %            p = 0.32

	 
	 
	(Number of lick bouts
	 
	 
	0 vs. 5.8 %         p =0.29

	 
	 
	in the Start/Stop task)
	 
	 
	0 vs. 10.7 %       p = 0.99

	 
	 
	 
	 
	 
	0 vs. 20 %          p = 0.99

	Table 2
	Column 6
	One-way ANOVA
	Task factor:                                    F(2,12892)=257.77, p< 0.0001
	Dunn's test
	0 vs. 3 %            p < 0.0001

	 
	 
	Duration of lick bouts
	 
	 
	0 vs. 5.8 %         p < 0.0001

	 
	 
	in the Start/Stop task)
	 
	 
	0 vs. 10.7 %       p < 0.0001

	 
	 
	 
	 
	 
	0 vs. 20 %          p < 0.0001

	Table 3
	All coherent
	Chi-squared
	Gustatory vs. Start                     χ2 (1, N=725) = 0.33, p = 0.56
	 
	 

	 
	neurons
	(Proportions of
	Gustatory vs. Start/Stop            χ2 (1, N=686)= 0.6, p = 0.44
	 
	 

	 
	 
	neurons)
	Start vs. Start/Stop                    χ2 (1, N=569)= 0.04, p = 0.83
	 
	 

	Table 3
	All coherent 
	One-way ANOVA
	Task factor:                                    F(2,83)=3.86, p =0.0251
	Fisher's LSD
	Gustatory vs.Start               p = 0.118

	 
	neurons
	(Coherence coefficients)
	 
	 
	Gustatory vs. StartStop      p = 0.18

	 
	 
	 
	 
	 
	Start vs. StartStop              p = 0.0069
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Table S$1. Number of single-units recorded per session.
Average number of neurons recorded per session
Subject Gustatory Start Start/Stop

6.00£063 5.00+225 367+0.56
400+069 225+041 6.00+0.01
1.75+048 845+093 510+0.66
875+437 440+098 467x076
3754048 533+1.12 1.00£0.01
1329+1.15 200+1.00 5.00+0.45
6.75+092 6.80+059 367x1.15
550+057 1.75+048 4.36x0.61
191+039 320+073 4.08+0.81
10 723+062 7.00£2.00 200045
Total 593+049 515+044 4071027
Average number of recording sessions per subject
Gustatory Start Start/Stop
7.1+0.92 59+0.91 6.5+ 1.08

Values are mean + sem. No statistical differences were found between
tasks in the number of neurons recorded per session (one-way ANOVA,
F29)=149, p = 0.24) nor the number of sessions per subject
(F29=0.34, p = 0.71)
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