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Abstract

The animal brain can be regarded as a type of machine that converts sensory inputs into per-
ceptual or behavioral outputs. However, unlike computers operating on deterministic logic,
animal brains exhibit stochasticity. Identifying the neural basis of the stochasticity provides
insights into the principles underlying biological computation. The nematode Caenorhabditis
elegans (C. elegans) is an ideal model system for comprehensively investigating fundamental
forms of biological computation at multiple levels, ranging from the single-cell to the sys-
tems level, due to its well-defined nervous system comprising 302 identifiable neurons with

fully mapped synaptic wiring. In this presentation, we will introduce the computational



mechanisms we have identified in the C. elegans nervous system: First, we will report that

temperature perception in C. elegans is encoded in the activity patterns of interneurons,

which bridge sensory reception and motor control. The activity patterns of these interneu-

rons change through learning and are involved in the reversal of temperature preference.

Second, we will report that specific neurons function as noise generators in the temperature-

processing circuitry. Finally, we will highlight our ongoing research on the role of endogenous

spontaneous neural activity. Spontaneous neural activity is thought to introduce variability

into sensory processing, potentially serving as a major source of neural stochasticity. To

examine the crosstalk between the intrinsic spontaneous activity and external sensory input,

we are currently investigating how the spontaneous neural oscillations are altered in response

to external sensory perturbations.
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