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Transposases are enzymes required for the transposition that leads to a change of 
place of a gene, a transposon (that may contain antibiotic resistance genes) or any 
DNA sequence.

10 million genes were analyzed in sequenced bacterial, archaeal, eukaryotic and 
viral genomes and metagenomes, and our analysis demonstrates that genes 
encoding transposases are the most prevalent genes in nature. The finding that 
these genes, classically considered as selfish genes, outnumber essential or 
housekeeping genes suggests that they offer selective advantage to the genomes. 
Their mobile nature not only promotes dissemination of transposable elements 
within and between genomes but also leads to mutations and rearrangements that 
can accelerate biological diversification and—consequently—evolution. 
Transposases secure their own replication and dissemination.

Contenders for “the most prevalent gene” title include the gene encoding ribulose-
1,5-bisphosphate carboxylase/oxygenase (RuBisCO), an enzyme that plays a 
critical role in photosynthesis,  and that has been  considered as the single most 
successful, most abundant enzyme on the planet. Genes encoding ribosomal 
proteins are also plausible candidates. However, those are largely limited to 
cellular life forms, are not essential and almost absent in viruses, and are divergent 
between eukaryotes and prokaryotes. Additionally, DNA polymerase genes and 
other genes involved in DNA synthesis and nucleotide/nucleoside metabolism (e.g.
ribonucleotide reductases, RNR) are essential for DNA-based life and are not 
restricted to cellular organisms, being found in viral genomes as well. Their 
essentiality favors them as strong competitors; yet, they are often present at one or 
few copies per genome. To our surprise, none of the previous candidate genes 
topped the list of the most abundant, most ubiquitous genes. Instead, our analysis 
singled out genes encoding transposases as the most abundant genes in genomes 
and metagenomes, and the most ubiquitous in metagenomes.
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The abundance of transposase genes in microbial genomes has been recognized for
long time. Transposases are unequally distributed among bacterial genomes, with 
higher abundance in bacterial facultative pathogens and free-living bacteria than in 
obligate pathogens and endosymbionts and with extraordinarily high numbers in 
some species.

Besides the obvious detrimental effect that transposition can cause to host genomes
—by inactivating housekeeping genes or impairing the chromosome’s structure—
transposases also play beneficial roles. For example, transposases may mobilize or 
activate genes that enhance their hosts’ fitness or induce advantageous 
rearrangements. 

Reflexionar:

¿Por qué si la RuBisCo es la enzima más abundante en el planeta, el gen que la 
codifica no es el más abundante entre los seres vivos?

Investiga:¿Cómo actúan las transposas para mover pedazos de DNA? 


