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Transposable elements (TEs) make up a significant proportion of the DNA in the natural world. These self-replicating mobile genetic elements are almost three times
as abundant as the second most common category, ABC
transporters (Aziz et al. 2010). TEs are found in virtually all organisms and contribute more than half of the
genetic material in a human cell.
Ever since the publication of the first edition in 1989,
the Mobile DNA series has been a central reference
point for researchers interested in the biology of TEs
and it has been essential reading for students entering
the field. 2015 marked the arrival of the third edition of
this masterpiece (a second updated and expanded edition
appeared in 2002). As usual, the editors have brought
together a diverse set of authors. Across 55 chapters,
spread across six sections (Introduction, Conservative
Site-Specific Recombination, Programmed Rearrangements, DNA-only Transposons, LTR Retrotransposons,
and Non-LTR Retrotransposons), they systematically
cover several aspects of TE biology, with special attention paid to the molecular mechanisms of TEs (including chromosomal rearrangements, recombination, and
the enzymes involved) to which it offers is an unrivalled
introduction.
The whole book clocks in at a whopping 1305 pages.
Commenting fairly on all aspects of the book is therefore next to impossible. Instead, we will focus on some
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emerging themes that stood out to us while reading the
book. In particular, we will focus on how the details of
molecular mechanisms of TEs reported in the book
relate to current issues in the study of the TE evolution,
and how these details can be harnessed to improve our
understanding of the evolutionary causes and consequences of TEs.
In many ways, Mobile DNA III can be compared to
early accounts of naturalists in new lands, or the detailed
descriptions of species by taxonomists: it is rich in details
on the structure of TEs and the molecular acrobatics
they carry out to replicate and move themselves throughout genomes, but lighter on their evolutionary history.
Without these details, however, those of us interested
in the evolutionary biology of organisms or TEs would
not have a place to start asking the relevant questions
about diversity, abundance and history. Unfortunately,
being able to compare TEs across taxa has often been
hindered by several factors. Parsing out the repetitive
content of genomes is difficult and a number of computational methods have been developed (Janicki et al. 2011).
This wealth of options can be a curse though, as different methodologies across and between different genomes
will often give different answers as to whether all TEs are
detected or properly grouped together (Platt et al. 2016).
TEs have a system of classification which mirrors the
hierarchical taxonomic system employed by biologists
for organisms, based upon the character of nucleic acid
intermediates during replication (Finnegan 1989; Wicker
et al. 2007). Partly as a consequence of this difficulty,
genome papers vary widely in the detail to which the TE
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diversity is described, with some genome papers neglecting it completely (Elliott and Gregory 2015).
In light of the above issues, we can only echo recent
calls to develop benchmark data sets against which to
measure current and future means to annotate TEs,
allowing TE annotations to be compared across different
organisms (Hoen et al. 2015). Such community efforts
of standardization should also take into account suggestions for a revised classification system, one which better incorporates the diversity of archaeal, bacterial and
eukaryotic forms of mobile genetic elements, and based
more upon the divergent phylogenetic lineages of these
elements (Piégu et al. 2015).
As our ability to detect and characterize TEs across
species improves, so will our evolutionary models. A
striking feature of TE biology is that TEs are very common in the genomes of some species, but virtually absent
in the genomes of others. For example, TEs represent
more than 80 % of the maize genome, but less than 1 %
of that of the bdelloid rotifer (Schnable et al. 2009; Flot
et al. 2013). As a consequence, population genetic models
of TE evolution have usually considered how transposition and excision rate, selection, and drift may interact
to determine whether the stable copy number of TEs in
a population will be relatively high or low (Ågren and
Wright 2015). Several recent reviews discuss the success and refinements of these models in light of the rapid
influx of whole genome data from model and non-model
organisms alike (Lee and Langley 2010; González and
Petrov 2012; Barrón et al. 2014). However, an almost
equally striking observation, but one that has received
less attention, is that the type of TEs that has become
most abundant also differ dramatically between species.
For example, in many plants long terminal retrotransposons such as Copia make up the bulk of the TE load,
whereas in mammals like humans they are very rare
and Alu elements are dominant (Cordaux and Batzer
2009; El Baidouri and Panaud 2013). To what extent
this difference is due to historical contingency, and how
much reflects selection at the TE level that allows them
to spread successfully in some species but not others,
remains unclear. This is an area where the Mobile DNA
III offers plenty of molecular mechanisms to be incorporated into evolutionary models.
Finally, another aspect of TE biology that emerges
throughout the book is the number of ways in which TEs
may affect the organisms in which they reside. Biologists have had a rather ambivalent attitude to this point,
and there has been much debate over the potential for
TE induced phenotypic evolution. On the one hand,
the idea of a key role for TEs in adaptive evolution goes
back to the earliest days of TE biology. In fact, the discoverer of TEs, Barbara McClintock, never liked the term
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transposable element. Instead, she preferred ‘controlling
elements’, a name obviously linked to her hypothesis, now
discredited, that the main role of TEs was to regulate
gene expression in an adaptive way. On the other hand,
many genome biologists have often assumed that TEs are
selectively irrelevant, which has lead to a bias against TEs
in functional genome studies. As Lisch (2013) pointed
out, this unfortunate attitude is well illustrated by the
name of the most widely used tool for TE identification,
RepeatMasker (Smit et al. 2015), reveals an attitude that
such elements can be removed with little consequence.
In sum, as an overview to current state of our understanding of the molecular biology of TEs, Mobile DNA III
is second to none. While the book largely lacks an evolutionary focus, it is a treasure trove for TE natural history.
Overall, the book demonstrates how rich and dynamic
the current study of TEs is: transposon biology will be an
exciting field for many years to come.
Abbreviation
TE: transposable element.
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