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The behavior of an organism is influenced by the complex interplay between its brain,
body and environment. Existing data-driven models focus on either the brain or the
body—environment. Here we present an integrative data-driven model of
Caenorhabditis elegans, which consists of two submodels: the brain model and the
body—environment model. The brain model was built by multicompartment models with
realistic morphology, connectome and neural population dynamics based on
experimental data. Simultaneously, the body—environment model used a lifelike body
and a three-dimensional physical environment. Through the closed-loop interaction
between the two submodels, this model reproduced the realistic zigzag movement
toward attractors observed in C. elegans. Leveraging this model, we investigated the
impact of neural system structure on both neural activities and behaviors.
Consequently, it can enhance our understanding of how the brain controls the body to
interact with its surrounding environment.
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