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In order for our eyes to see, a cascade of things must happen once light has hit them. This cascade is 
called phototransduction, and all the parts of it must function well and work together to carry the 
message the photon brings, make sure it is transferred to the neurones, and from there, ultimately to 
the brain’s optical centre.  
 We have studied one of the components of this cascade: the G-protein called transducin. The 
G-protein is the second operator in the cascade. The protein receives the signal directly from the 
light receptor, the opsin, and heads onto activate an enzyme, which will ultimately trigger the cell to 
fire a nerve cell.  
 In zebrafish, on which this study was made, the genes expressing the transducins are higher 
in number than in humans or mammals in general. This is due to an evolutionary event called the 
whole genome duplication (WGD), in which the genome of a species is completely duplicated. This 
leaves the organism with an increased number of genes. Most duplicates will eventually disappear 
over the course of a few million years, but the zebrafish that are part of a group of ray-finned fish 
family called Teleosts who went through this WGD some 350 MYA (million years ago), have 
retained some of the duplicates. The fates of these duplicates are interesting to study because they 
can take on a different function than the one the “sister gene” had.  
 The genes that code for transducins in the zebrafish rod photoreceptor cells are named 
gnat1, gnb1a, gnb1b and gngt1; and the ones in the cone photoreceptor cells, gnat2, gnb3a, gnb3b, 
gngt2a and gngt2b. The genes with the letters a and b are the duplications residing from the teleost 
specific WGD - also called 3R.  
 The duplicates gnb1a and gnb1b of the rods are expressed together, in the same locations, 
although they may have slightly different functions. In cones, gnb3a and gnb3b have divided their 
duties, and while gnb3b is expressed in the upper and mid parts of the retina, we did not observe the 
expression of gnb3a at all. Also in cones, gngt2a and gngt2b expression is divided like gnb3a and b, 
and gngt2a is clearly expressed in the back, upper and medial retina, whereas gngt2b is expressed in 
the lower (ventral) area closest to the bottom in fish. We hypothesise that this separated adaptation 
may be to protect the lower part of the retina from constant influx of light from above, which may 
cause damage in the fish eye. 
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