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Abstract 

Unlike in mammals, persistent postembryonic retinal growth is a characteristic feature of fish, 

which includes major remodeling events that affect all cell types including photoreceptors. 

Consequently, visual capabilities change during development, where retinal sensitivity to 

different wavelengths of light (photopic vision), -and to limited photons (scotopic vision) are 

central capabilities for survival. Differently from well-established model fish, Atlantic cod 

has a prolonged larval stage where only cone photoreceptors are present. Rods do not appear 

until juvenile transition (metamorphosis), a hallmark of indirect developing species. 

Previously we showed that whole gene families of lws (red-sensitive) and sws1 (UV-

sensitive) opsins have been lost in cod, while rh2a (green-sensitive) and sws2 (blue-sensitive) 

genes have tandem duplicated. Here, we provide a comprehensive characterization of a two-

step developing duplex retina in Atlantic cod. The study focuses on cone subtype dynamics 

and delayed rod neurogenesis and differentiation in all cod life stages. Using transcriptomic 

and histological approaches we show that different opsins disappear in a topographic manner 
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