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Binocular stereopsis requires the convergence of visual information from corresponding

points in visual space seen by two different lines of sight. This may be achieved by

superposition of retinal input from each eye onto the same downstream neurons via ipsi-

and contralaterally projecting optic nerve fibers. Zebrafish larvae can perceive binocular

cues during prey hunting but have exclusively contralateral retinotectal projections. We

report brain activity in the tectal neuropil ipsilateral to the visually stimulated eye, despite

the absence of ipsilateral retinotectal projections. This activity colocalizes with arbors of

commissural neurons, termed intertectal neurons (ITNs), that connect the tectal

hemispheres. In zebrafish and presumably other teleost an intertectal circuit controls

execution of the prey-capture motor program following binocular localization of prey,

without requiring ipsilateral retinotectal projections. Conversely, bilateral visual projections

exist in non-teleost fishes and that the appearance of ipsilateral projections does not

correlate with terrestrial transition or predatory behavior. We have also reported that the

developmental program that specifies visual system laterality differs between fishes and

mammals, as the Zic2 transcription factor, which specifies ipsilateral retinal ganglion cells

in land vertebrates, appears to be absent from the ganglion cells of ray finned fish

species. However, overexpression of human ZIC2 is able to induce ipsilateral visual

projections in zebrafish. Therefore, we propose that the existence of bilateral visual

projections preceded the emergence of binocular vision in land vertebrates. Finally, we

will present our most recent technical advances in applying CRISPR/Cas9 based tool to

faithfully recapitulate genetic diseases causing mutation in zebrafish.
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