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Research Interest: 

The basal forebrain plays an important role in reinforcement learning. It was recently found that 

cholinergic basal forebrain neurons respond with fast phasic activity to reinforcement (reward or 

punishment) and also to the reinforcement predicting cues. GABAergic neurons of the area were 

shown to have similar tuning, however, with very different kinetics. 

During reinforcement learning animals develop an expectation about the reinforcement probability 

predicted by diffenetial cues. Therefore, the abundance of reinforcement-related signals in the basal 

forebrain raises the possibility that the the area participates in mediating the influence of outcome 

expectations on cortical circuits. However, whether parametric manipulations of outcome 

probabilities impact reinforcement signals in the basal forebrain is not known. 

In order to tested whether basal forebrain neurons encode reinforcement expectation or merely 

report the presence of a reinforcer, we trained mice on an auditory pavlovian task. Mice listened to 

two different tones, one predicting likely reward (a drop of water) and the other predicting likely 

punishment (an airpuff). Mice gradually developed a difference in anticipatory licking after the 

auditory cues according to the predicted probability of reward, indicating that they have learned the 

outcome contingencies of the task. We recorded multiple single units of the basal forebrain while 

mice were performing the task. 



We found that putative basal forebrain neurons responded to different states of the task: the LED 

light indicating the start of the trial, the reinforcement predicting cue and the reinforcement itself. 

We also found that some of the recorded neurons showed differential firing rate after the two types 

of predictive cues. This indicates a possible mechanism for encoding reinforcement expectation by 

the basal forebrain. Our future aim is to characterize these expectation coding neurons, determine 

their firing properties, cell type and their inputs. 

 

 


