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Transposons are mobile genetic elements that contribute to reshaping the genomes of organisms
throughout the tree of life. As such, these elements are both ubiquitous and diverse. Transposons
commonly encode a protein product referred to as a transposase, whose function is to mobilize the
transposon utilizing either an RNA intermediate (class I) or a DNA intermediate (class II); the sequence
of reactions required to complete the process is referred to as transposition. As might be expected given
the diversity of transposon sequences, transposase architecture also varies widely, but some unifying
structural motifs have been conserved [1]. However, these structural motifs often have low sequence
similarity and are difficult to detect using sequence relationships alone, suggesting that they arise via
convergent evolution. One example of such a structural motif is the RNaseH catalytic domain, with its
universally conserved DDE catalytic residue triad motif (Figure 1) [2].

Single particle cryo-EM has enjoyed a resurgence of interest due to its ability to obtain high-resolution
structural information on challenging samples. Examples of intrinsically disordered proteins [3], low
abundance macromolecular complexes [4-5], and aggregation-prone samples [6] such as HIV integrase
[7] have recently been solved to a resolution of 4 A or better. This resolution is sufficient to infer the
atomic structure from the cryo-EM density map, specially when aided by molecular modelling [8-9].
Rapid advances in cryo-EM data acquisition and image processing make it now possible to overcome
historically crippling and common problems, such as the preferential orientation problem, by modifying
data acquisition (i.e. collecting data from tilted specimens) [10].

One particular class of transposable element, called the P element, encodes a transposase with unique
mechanistic features, distinct from other members of the DDE superfamily. Among these features of the
P element transposase (TNP) are the generation of unusually long (17nt) staggered cuts upon excision
from its host genome, and the unique requirement for the nucleotide cofactor guanosine triphosphate
(GTP) to carry out transposition [11-12]. Due to its sequence divergence, the P element transposase
RNAseH domain and catalytic residues remains hypothetical [2,13], and most of the structure remains
unresolved. We are using high-resolution cryo-EM (Figure 2) to obtain a structure of the P element
transposase [14].
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Figure 1. Diverse transposase architectures contain common structural motifs, such as the RNAseH
catalytic domain

Figure 2. A representative cryo-EM micrograph of P element transposase

https://doi.org/10.1017/51431927619007177 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927619007177

