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Humans and other animals can learn to make decisions in order to obtain rewards and avoid
punishments by trial and error. Reinforcement learning theories proposed a computational
algorithm of this basic form of learning. Neural mechanisms of reinforcement learning have been
one of the central topics for the last two decades. Several lines of evidence showed that midbrain
dopaminergic neurons send the reward prediction error signals and play an important role in the
reinforcement learning.

I hypothesized that the pedunculopontine tegmental nucleus (PPTN) as a major source of the
excitatory signal to the dopaminergic neurons. Many anatomical and physiological studies
suggest a role for the PPTN in the control of conditioned behavior and associative learning. To
test involvement of PPTN neurons, I recorded the activity of PPTN neurons in monkeys during
visually guided saccade tasks.

To test reward-related modulation, I examined the activity in the two-valued reward task in
which the predicted reward value was informed by the shape of the fixation target. Two distinct
groups of neurons carried reward information. A population of neurons showed tonic activity
between FP appearance and reward delivery, with the level of activity associated with the

magnitude of the expected reward. The reward-related neurons discharged phasically after reward
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delivery, with the levels of activity associated with the actual reward. PPTN includes another
population of neurons exhibited visuomotor activity. I recorded both context-dependent and
-independent types of visuomotor activities.

My results suggest that PPTN neurons may relay excitatory reward prediction signal, primary

reward signal and various visuomotor signals necessary for reinforcement learning process.
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