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Integration of prior and sensory stimulus
in the cerebral cortex
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Animals have to act despite limited sensory information because of factors
such as interfering background noise or occluded vision. The ability to
estimate the current state of the outside world by integrating the sensory
information and prior (internal model) is essential for place estimation and
decision making. For place estimation, my previous study showed that the
mouse posterior parietal cortex (PPC) implemented the two fundamental
features of dynamic Bayesian inference: prediction of hidden states using an
internal state transition model and updating the prediction with new sensory
evidence [1].

In perceptual decision making, the prior knowledge of stimulus probability
and reward outcome is essential to optimize behavior. Although a series of
studies have shown the neural substrate of outcome expectation in frontal
cortices and striatum, the role of sensory cortex is unclear. We trained head-
fixed mice on an auditory frequency discrimination task [2], in which either (i)
the stimulus probability or (ii) the reward size for category A and category B
trials changes in blocks, and imaged the population neuronal activity of
auditory cortex with two-photon microscopy. We found that both the stimulus
probability and reward amount biased mice toward choices associated with
high-probability stimuli or large reward, respectively, indicating that mice
used the prior to optimize behavior. The auditory cortical neurons increased
the activity when the preferred stimulus had high probability or associated
with large reward, suggesting that the integration of sensory stimulus and
prior occurs early in the sensory cortex.
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