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Neural Mechanism of Coordinate Transformation from Visual Information into
Eye movement Information in the CNS
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This study aims to identify the brain regions responsible for transforming visual input in external reference frames
into oculomotor output in internal reference frames. The focus is on the neural circuits related to saccadic eye movements,
spanning the cerebrum, midbrain, brainstem, and cerebellum. Sensory-to-motor transformation is a fundamental function
of the brain. In visually dominant species such as humans and monkeys, approximately 90% of sensory input is visual and
must be converted through multiple neural stages into appropriate eye movements.

Based on previous findings, we have proposed that various oculomotor systems share a common coordinate system
derived from the evolutionarily conserved vestibulo-ocular reflex (VOR) circuitry. In this study, trained monkeys were
used with neurophysiological and anatomical methods to determine which oculomotor systems share components with
the VOR circuit and to identify the brain regions receiving vestibular input.

In addition, in our previous study, we discovered that neurons in the rostral pole of the superior colliculus (SC) keep
firing during fixation, and they have different function from caudal SC called saccade zone. For further investigation, we

injected retrograde tracers into the rostral and caudal SC, and we observed different distribution patterns of labeled cells

in the cerebral cortex.
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Fig.1) Schematic diagram of saccade suppression
area in the FEF
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Fig.2) Schematic summary diagram showing the neural
circuit for triggering and suppressing of OPNs by the

rostral and caudal SCs.
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