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OrfG, a VirB8-like protein encoded by an integrative and conjugative element in S.
thermophilus, has a trimeric architecture with intertwined subunits that may be involved in the
Gram-positive Conj-T4SS
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Antibiotic resistance is usually shared between bacteria by using conjugation [1], where a bacterium transfers part of its genome to
another bacterium by involving a complex machinery called a secretion system. Conjugative Type IV secretion systems (Conj-T4SSs)
are one of the most prevalent ways to share DNA between prokaryotes. Integrative and conjugative elements (or ICEs) are one of the
principal types of mobile genetic elements that enable horizontal transmission of genetic information. ICEs encode their own Conj-
T4SSs to perform conjugation and have the particularity to be integrated into the chromosome of the host cell. While descriptions of
Conj-T4SSs in Gram-negative bacteria are available from CryoEM experiments, no data exist for Gram-positive bacteria yet.
In Streptococcus thermophilus, ICESt3 encodes 14 putative proteins involved in the conjugation process. Among them, the Gram-
negative VirB8-equivalent protein, called OrfG, is expected to be essential in the plasma membrane part of T4SS since it is supposed
to act as an interaction hub for other T4SS proteins. OrfG contains three domains, one transmembrane domain and two soluble ones.
Here we present the X-Ray structures of the soluble domains of OrfG. We performed an in-depth analysis of all VirB8-like domains
[2] by using existing and new multi-protein structural alignment visualization tools. One of these tools, called MPSA_ Viewer, was
developed in our lab and significantly improved the visual readability of multi-protein structural alignments, especially when sequence
identities are very low. We also analyzed the quaternary structure of OrfG, which consists of a trimeric assembly of interwoven
monomers. The trimeric organization seems specific to VirB8-like proteins of Gram-positive bacteria since two other occurrences
were found in the structural database. Such intricated assemblies can be biologically relevant, as observed for instance in the prefusion
conformation of the 2019-nCoV spike [3]. We also noticed that the variable spacing at the center of these Gram-positive trimers might
be compatible with substrate translocation [4] if other conditions are met.
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