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演題:  Function and connectivity of a visual circuit underlying 

optic flow processing in zebrafish 

 

A wide range of animals use global image motion to actively stabilize their position or gaze by compensatory 

movements, such as the optomotor or optokinetic responses. In zebrafish, the main visual area that process 

optic flow information is the pretectum. Previous studies have shown that pretectal neurons distinguish 

different optic flow patterns, such as rotation and translation, to drive appropriate compensatory behaviors. 

To elucidate critical neuroanatomical features that underlie this sensorimotor transformation, we have 

combined functional imaging and morphological reconstruction of single cells. Using a function-guided 

inducible morphological analysis (FuGIMA) that we developed, we identified a feed forward 

pretectum-premotor circuit in which “simple” direction selective information is combined to produce 

“complex” functional responses and transmitted to premotor centers in the hindbrain. Furthermore, using a 

whole-brain electron microscopy stack of larval zebrafish from which we recorded the responses of pretectal 

neurons, we are determining the interconnectivity of pretectal neurons made by their direct synaptic 

connections. These approaches will directly test and refine our circuit model for the binocular optic flow 

computation in the pretectum. 
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