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Bdelloids: No sex for over 40 million years

Introduction


  The majority of animals and plants reproduce sexually, and a few species reproduce only asexually but, in most cases, do not persist long enough to allow the evolution of asexual genera, let alone families or higher taxa. There is general consensus that sexual reproduction is more favorable than asexual reproduction because normally animals need a mixture of genetic information from parents of both sexes to prevent dangerous mutations from killing off whole populations. However, the class Bdelloidea of the phylum Rotifera seems to have been breeding successfully without males for 40 million years. They have reproduced asexually where other asexual species have failed. There are four classes in the phylum Rotifera. First one is class Monogononta that reproduces both sexually and asexually. And classes Seisonida and Acanthocephala reproduce sexually. Only class Bdelloidea reproduces exclusively without sex.

            The class Bdelloidea, which consists of four families, 18 genera, and some 360 species, is the largest metazoan taxon in which no evidence of sexual reproduction has been found. Bdelloids live in fresh water and moist habitats around the world. Their sizes range from 0.1 to 1 mm in length.  So far, there has been no detection of males, hermaphrodites, and meiosis in this class, and any form of sexual reproduction. If it is true that the bdelloids have evolved asexually, this would challenge the current evolutionary theory about the importance of sexual reproduction in evolution. This can open the door to the study of why sexual reproduction is so prevalent while asexual reproduction appears to be less popular. 

 David Mark Welch and Matthew Meselson reported a test of the bdelloid rotifers that suggests asexual evolution. They have proposed a theory studying the nucleotide sequences in the genomes of many different bdelloid species.

Study and Results


 Meselson realized that an asexual organism’s genes show certain pattern and concluded that sexual reproduction has been entirely absent in the evolution of the bdelloids. So, David Mark Welch and Matthew Meselson from Harvard university were using DNA sequence analysis and chromosome mapping to test this supposition. These tests depend on the expectation that diploid organisms that lack sexual reproduction and all forms of germline genetic recombination will eventually accumulate high levels of heterozygosity and that such hyper-heterozygosity will exhibit a monophyletic distribution of inheritance throughout the Class. If bdelloid rotifers have indeed evolved without sexual reproduction and genetic recombination for millions of years, they represent a uniquely advantageous system for studing why sex exists. Meselson found these asexual characteristics in the four bdelloid genes that he studied. Sexual organisms inherit a copy of a gene from both parents. In asexual organisms, the genes are just duplicated over and over. Sometimes these duplicates have mistakes or mutations and over time these copied genes build up in numbers. One copy of a gene from an ancestral asexual organism can produce many different mutations from the same organism’s other copy. In other words, in asexual organism, copies of the same gene can look very different from each other. This is what Meselson found in the genes of the four bdelloid species. 

Conclusions

           The result of Welch and Meselson’s study seems to strongly support that the bdelloid rotifers have successfully survived for over 40 million years without having sex.  The two scientists say they still have to research more scenarios that might create this result in these animals before they can say without a doubt that these animals have evolved asexually. If what they claim turns out to be true then this would be the first successful discovery of such species.  And this will lead to more research and shed new lights on the importance of sex or perhaps no sex.

Comments

           The ramification of such discovery is enormous in Biology, specifically in the field of evolution. With the long held, popular belief that animals that evolve sexually are more successful than the ones that don’t, this can open up new areas of research that can penetrate deeper into the subject. Many theories have come forth as to why sex is so important in the survival of the species, but there hasn’t been much research in what happens when there is no sex.  And why is there such a dominance of sexual evolution over asexual evolution among the species? How did the bdelloid rotifers survive for so long while other asexual species perished?


Also, perhaps this study can fuel another hot topic in Biology, cloning. If bdelloid rotifers have duplicated themselves for millions of years as a means of survival, can other species do the same? There must be a lot of things we can learn from these little creatures on this important technology, and its use as a way of procreating.


Whatever the result of this discovery, it will surely bring about a lot of new researches in this field of science. And with each step, science will come to better understanding of one of the most important mysteries in nature, sex.
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