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The work required the development of both new computational and also mathematical tools, each one adapted to 

the previously determined evolutionary history of the species involved. These tools, developed by the research 

group, can be applied to other cases of whole genome duplications in organisms of any kind, including humans. 

 

Genome Bulk Editing 

Comparison of the genomes of zebrafish and the common Japanese fish medaka — two distantly related species 

with 250 million years of independent evolution (Fig. 2A) — shows that they are very similar (Fig. 2B). “Their 

shapes, habitats, and reproductive patterns are very different, which suggests that the basic structure of the teleost 

genome was established before the major diversification of teleost species,” says Dr Inoue. Genome analysis of 

seven other well-studied fishes supports this conclusion. 

 

The results of this study suggest that approximately 80% of the duplicate genes were lost in the first 60 million 

years after the whole genome duplication event (Fig. 2C). Considering that the first vertebrates appeared on Earth 

about 500 million years ago (Fig. 2A), 60 million years is a very short time. Dr Inoue states that it is possible that 

genome reduction happened even faster. “We are waiting for the eel genome to be fully decoded to check this 

hypothesis,” he says. Eels and their relatives are one of the first groups separated from the majority of teleost 

fishes after the teleost-specific whole genome duplication. Comparison of eels with the other teleosts will 

eventually shed even more light on the evolution of all fishes. 

 

The idea of loss of redundant genes is not new; however, an important new result is that “we found evidence that 

genes are disposed of rapidly and in bulk after the whole genome duplication, and it leads to a rapid reshaping of 

the genome,” says Prof. Sinclair. In the first phase, clusters of adjacent genes or even large chromosomal 

segments may have been deleted if they were useless or problematic. Interestingly, the diversification of many 

major lineages of living teleosts did not occur in this rapid phase (Fig. 2A). 

 

The second phase is characterised by slower gene loss (Fig. 2C). The scientists suggest that some paired genes are 

retained if each copy becomes essential. Other duplicate genes continue to be lost, but mostly one-by-one. This 

process continues to this day. Evolution never stops! 

 

The methods of genome analysis developed for this study will pave the road to a better understanding of 

evolution, including our own. 
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