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The following text and figure were removed from the main text at the recommendation of reviewers. 

Presentation of these contents is meant only to aid readers’ understanding of the reviewing process for 

this paper. 

 

Originally under the subtitle of “Testing the hypothesis” 

To my knowledge, there have not been enough statistical data on the rate of intron loss in evolution.  

 

Here, we can substantiate the hypothesis indirectly. As noted above, the variation of intron density among 

eukaryotic genomes largely reflects the different levels of intron loss [1-8]; it could be reasonable to 

substitute intron density for the frequency of intron loss in evolution. Because errors in intron definition 

tend to cause intron retention and those in exon definition tend to produce exon skipping [9], McGuire et 

al. [10] recently used the ratio of exon skipping to the total number of intron retention and exon skipping 

to represent the frequency for exon definition. By plotting the ratio versus intron density that McGuire et 

al. [10] calculated, we can see a strong positive correlation (n = 39, Spearman's rho = 0.70, P = 10−6, Fig. 

2). That is, eukaryotes that preferentially use exon definition retained more introns throughout evolution 

than those that use mostly intron definition.  

 
Figure 2 Relationship between the prevalence of exon 

definition and intron density. For the 39 eukaryotic genomes 

analyzed in reference [10], the prevalence of exon definition 

was plotted against intron density. The best-fit line is y = 

0.0845x − 0.0468 (R2 = 0.49). Spearman’s rank correlation 

analysis showed that the correlation is highly significant (P = 

10−6). Data on the number of introns per gene are from the 

column of intron density in Table 4 of reference [10], and data 

on the prevalence of exon definition are from the column of 

“CE fraction” in Table 3 of reference [10]. 

 

Originally under the subtitle of “Discussion and conclusion” 

The effect of exon definition on the evolution of intron density depends on the scenarios of origin and 

evolution of exon definition and intron definition. Exon definition is predominant in multicellular animals, 

whereas intron definition is the principal splicing-site-recognition mechanism in lower eukaryotes [10]. If 
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intron definition is primordial, and exon definition evolved later [11, 12] and became common in the 

origin and evolution of multicellular animals, an unknown force must exist to maintain high intron density 

in the ancestors of multicellular animals. If such a force exists, we are inclined to consider that force 

being important for the maintenance of high intron density after the origin of multicellular animals, while 

exon definition acts as a supplemental one. On the other hand, if exon definition was common in very 

early ancestors and intron definition was derived [13, 14], our hypothesis is more reasonable. In lineages 

where exon definition became less important, the force that was required to maintain high intron 

density was released, leading to massive intron losses in evolution. In contrast, in lineages where exon 

definition continued to be predominant, loss of introns was selected against because of the resulting 

splicing errors of nearby remnant introns.  
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