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Transposon-host interaction using Sleeping Beauty transposon as a model system
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leeping Beauty (SB) is a DNA transposon, a member of the Tcl/mariner-superfamily of transposable

elements. It contains a single open reading frame encoding the SB transposase flanked by the Inverted
Terminal Repeats (IRs), which are the recognition sites for the SB protein that catalyzes the transposition
reaction via a “cut & paste” mechanism. Previous work has shown that the transcription of SB transposase
is driven by its own promoter in its 5’ untranslated region (5 UTR) region. Furthermore, an evolutionarily
conserved host protein, HMG2L1, has been shown to up-regulate the transcriptional activity from the 5’
UTR of SB transposase by a protein-DNA interaction. We used the SB transposon system as a tool to study
the transcriptional control of transposase expression in vertebrates. We have shown that SB transposon
gets differentially regulated in germ cells and somatic cells, since we know that the insertions in germ cells
are more likely to be passed to the next generation and therefore, transposons have a better chance to self-
perpetuate. Hence, further experiments were focused on studying the differential expression of the host
factor, HMG2L1, and as envisaged, the results showed that the expression of HMG2L1 is highly upregulated
in germ cells compared to somatic cells. To summarize, we have presented an experimental proof for the
direct involvement of host factor HMG2L1 in regulating the expression of the SB transposase, and that the
cell specific expression of HMG2LI controls the spatiotemporal expression of SB transposon.
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