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Genomes of asexuals are not analogous to Y chromosomes 

 
The lack of recombination exposes Y chromosomes of sexually reproducing organisms to Muller's Ratchet: the 
gradual accumulation of deleterious mutations. It is widely believed that the entire genomes of asexual 
organisms are subject to the same process. In fact, Muller originally formulated his theory with asexual 
organisms in mind.  
Recent comparisons of the genomes of asexual organisms with those of their sexually reproducing relatives 
have failed to detect the predicted accumulation of deleterious mutations. However, widespread genomic 
reorganisations in the form of palindromes and translocations were observed in the genomes of bdelloid rotifers 
and an asexual lineage of the springtail Folsomia candida, suggesting that mutation accumulation may still 
occur on longer timescales. 
Here, we sequenced the genomes of two additional strains of F. candida; one a genetically distinct asexual 
lineage and the other a sexual lineage. Surprisingly, we find similar numbers of palindromes in the sexual 
lineage. These genomic reorganisations are found in regions with many copies of transposable elements, 
nuclear-mitochondrial segments and horizontally transferred genes. We suggest that these patterns are not 
caused by Muller's Ratchet. Instead, we suggest that these features are part of a genome structure that 
partitions the genome into highly evolvable and more constrained regions. Such a genome structure allows 
adaptation regardless of sexual recombination. 

 


