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Stefanie Seisenberger1, Christian Popp1 and Wolf Reik1,2genomes. To restrict their further advance, a number of defence mechanisms have been put in place

by the host. These seem to be particularly effective in the germ line while somatic lineages might be
more permissive to new insertions, as recent work by Kano and colleagues suggests.

Introduction and context
Large chunks of the mammalian genome (approxi-
mately 40%) are made up of retrotransposable ele-
ments [1]. Retrotransposons multiply by making more
copies of themselves within a host genome, but at the
same time they have to keep the host alive to guarantee
its and therefore their own reproductive success. Host
and transposons probably adapt to cooperate with each
other while at the same time trying to outdo each other
in order to gain the upper hand. One of the largest
groups of these ‘selfish genes’ in humans, and the only
such group that is active, is the L1 retrotransposon
family (a subfamily of long
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In addition to epigenetic silencing of transposons, there
could be other layers of protection, especially during the
genome-wide erasure of DNA methylation, including
post-transcriptional regulation or interference with other
aspects of the life cycle of the retrotransposon. Given the
incomplete knowledge we have of the mechanisms that
may interfere with retrotransposon mobility in germ
cells, an important question to ask is how common
retrotransposition is in germ cells and early embryos.

Major recent advances
The Kazazian lab [11] has been using a system in which
an L1 transcription unit is expressed from its own
promoter in transgenic mice or rats, and transposition
events that create new insertions in the genome are
monitored by the loss of an intron. Recent work by
Hiroki Kano and colleagues [12] based on this transgenic
system has now shown that retrotransposition in germ
cells is in fact uncommon but that most new insertions
that are detectable in mouse tissues were created by
transposition events in early embryos, leading to somatic
mosaicism.

First, the authors detected expression at the RNA level of
the L1 transgene during spermatogenesis and also in
ovaries (they did not investigate expression in oocytes
themselves) and showed L1 transgene expression at least
in late-stage germ cells. However, despite this expression,
the frequency of finding new transposon insertions in
the next generation was low, suggesting that protection
mechanisms, inhibiting the transposon life cycle at a
post-transcriptional level, are in place. Furthermore,
most new insertions that were found were mosaic in
the offspring (i.e., had presumably not occurred in germ
cells but rather in early embryos after fertilization);
notably, the authors observed that retrotransposition
events in the offspring can occur even without the
transmission of the transgene.

Kano et al. [12] were indeed able to detect transgenic L1
RNA in pre-implantation embryos that had not
inherited the transgene from their parents (both from
transgenic mothers and fathers). The authors suggest
that the L1 RNA produced in germ cells is then carried
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