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Highlights:

o Zebrafish show stereotypical motor responses to changes in illumination

o We characterized the spectral properties of the visual motor response (VMR)

e Lightat 399nm, 458nm, 514nm or 632nm elicited the characteristic phases of the VMR
e Components of the VMR were differentially elicited by discrete light wavebands

o Distinct photoreceptor populations likely mediate different components of the VMR

Abstract:

Larval zebrafish react to changes in ambient illumination with a series of stereotyped motor responses,
called the visual motor response (VMR). The VMR has been used widely in zebrafish models to analyze
how genetic or environmental manipulations alter neurological function. Prior studies elicited the VMR
using white light. In order to elucidate the underlying afferent pathways and to identify light
wavelengths that elicit the VMR without also activating optogenetic reagents, we employed calibrated
narrow-waveband light sources to analyze the spectral properties of the response. Narrow light
wavebands with peaks between 399nm and 632nm triggered the characteristic phases of the VMR, but
there were quantitative differences between responses to different light wavelengths at the same
irradiant flux density. The O-bend component of the VMR was elicited readily at dark onset following
illumination in 399nm or 458nm light, but was less prominent at the transition from 632nm light to dark.
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