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Gram-positive pathogens are a major health concern,
with a lack of preventative therapeutics and the
ever-increasing resistance to antimicrobials. One of the
most crucial steps in infection is adhesion of the microbes
to host tissues. Understanding the specific interactions at
the host-microbe interface is vital in the development of
novel strategies to combat disease. The discovery of
complex cell-surface associated proteins, such as pili, has
advanced our knowledge of this interaction, however the
precise molecular mechanisms underlying the adhesion
process remain unclear.

To date, these adhesins are only known to bind host cell
receptors in a non-covalent manner. However, recent
studies of a Streptococcus pyogenes pilus adhesin
revealed the presence of an extremely rare internal
thioester bond between the side chains of a Cys and a Gln
residue. Mutation of this Cys to Ala results in a 75%
reduction in adhesion to HaCaT cells, suggesting that this
reactive internal linkage may mediate direct attachment.

We have now discovered that thioester domains (TEDs)
are unexpectedly prevalent in cell-surface proteins of
several clinically relevant Gram-positive pathogens.
Using a combination of mass spectrometry and
crystallography, we have confirmed the presence of the
thioester bond within a selection of twelve TEDs.
Furthermore, we show that for the streptococcal surface
protein Sfbl, this bond can be used as a ‘chemical
harpoon’ to mediate covalent interaction with the host
cell protein, Fibrinogen. This cross-linking reaction
allows bacterial attachment to fibrin and Sfbl binding to
human epithelial cells. These findings support
bacterial-encoded covalent binding as a new molecular
principle in host-microbe interactions.
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RNA-binding proteins contribute to gene expression
control by regulating the biogenesis of microRNAs and
mRNA homeostasis. Recently, we have studied structural
aspects of RNA binding of two important human
RNA-binding proteins, Lin28 and Roquin.

Lin28 regulates the maturation of let-7 microRNAs and
binds to a large number of mRNAs (1). A Lin28-let-7
regulatory axis is involved in mediating cell
differentiation or pluripotency, and LIN28 is
overexpressed in a number of cancers. We have analyzed
the binding of Lin28 to pre-let-7 molecules by X-ray
crystallography and biochemical approaches and
provided evidence for an RNA binding model where the
Lin28 cold-shock domain remodels the pre-let-7 structure
in order to allow subsequent and sequence-specific
binding of the Lin28 zinc-knuckle domain (2). Combined
with other studies of the Lin28-/et-7 interaction (3,4) this
work provides a structural framework for the function of
Lin28 in translation-level gene regulation.

Roquin proteins recognize a conserved class of
stem-loop RNA degradation motifs, leading to mRNA
deadenylation. We have determined the crystal structure
of the ROQ domain of human Roquinl/RC3HI and
revealed a mostly helical fold bearing a winged
helix-turn-helix (WHTH) motif (5). Through biochemical
and mutational analyses we demonstrate that the wHTH
motif is involved in binding stem-loop mRNAs that carry
constitutive decay elements. Being part of a recent deluge
of Roquin structural studies (5-8) our work contributes to
putting the biological function of Roquin proteins on a
solid mechanistic basis.
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