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Introducing the mirtron

Introns are a common source of
canonical microRNAs (miRNAs), but
new research shows that they can also
encode a separate class of miRNA
precursors — mirtrons — that are
processed by a distinct, Drosha-
independent pathway.

Animal miRNAs are processed
in two stages: first, a hairpin (pre-
miRNA) is cleaved from a longer
transcript (pri-miRNA) by Drosha;
second, this hairpin is exported to
the cytoplasm and cleaved into two
by Dicer to produce the functional
miRNA. The Bartel and Lai

laboratories now describe how
Drosophila melanogaster introns can
be processed initially by the intron
pathway before being cleaved by
Dicer into functional miRNAs.

Bartel and colleagues identified
14 D. melanogaster introns with the
sequence and predicted secondary
structure of pre-miRNAs but none of
the extended structure and sequence
of pri-miRNAs. Lai and colleagues
detected expression of the processed
versions of these introns in various
tissues and developmental stages,
and both groups then demonstrated
that the products of mirtrons could
repress reporter constructs.

To demonstrate that mirtrons
depend on splicing and not Drosha,
both groups looked at cis and trans
factors. First, they showed that
mutation of the nucleotides that are
required for splicing abolished pro-
duction of the mirtrons. Second, they
knocked down expression of the lariat
debranching enzyme, which resolves
spliced introns into a form that
can then form hairpins, and found
reduced amounts of mirtrons but not
of canonical miRNAs. Conversely,
knocking down Drosha affected
canonical miRNAs but not mirtrons.

In contrast to these differences at
the first stage of processing, mirtrons
and miRNAs depend on similar trans
factors at the second stage of process-
ing. Lai and colleagues showed that
both depend on Exportin-5 for trans-
fer to the cytoplasm and Argonaute-1

in order to regulate mRNAs, and
both groups showed that mirtrons
require Dicer for processing the
pre-miRNAs into mature products.
The prevalence of mirtrons in
other species remains to be seen — it
might be that they are more common
in species such as flies and nema-
todes, in which average intron length
is close to that of a pre-miRNA,
than they are in mammals. Indeed,
the Bartel laboratory identified
several mirtrons in Caenorhabditis
elegans. It will also be interesting to
better understand their evolutionary
dynamics — a proportion of introns
might be processed as mirtrons sim-
ply because the processing machinery
is there. If so, mirtrons would be lost
rapidly through selection if they were
deleterious, or slowly through genetic
drift if they were neutral, and would
be retained only if they were benefi-
cial. An important next step will be to
catalogue such random or accidental
mirtrons as well as the putatively
functional ones that have been
classified so far.
Patrick Goymer, Associate Editor,
Nature Reviews Genetics
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