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Bacteria are unicellular organisms that participate in a diversity of biological 
interactions in the environment. One of the most important of these interactions is the 
transfer of genetic material between different organism. This mechanism is known as 
horizontal gene transfer and plays an important role in bacterial evolution and the 
emergence of antibiotic resistance. The type IV secretion systems (T4SS) are large 
multi-protein structures involved in the single-stranded DNA transfer. The components 
of this system can be divided into three main parts: the pump ATPases, the elements that 
form the translocation channel and the proteins that form the pilus. T4SS genes are 
widely spread among prokaryotes, including Archaea. Previous phylogenetic studies of 
the T4SS VirB4/D4 ATPases demonstrated a robust separation in eight large clades, that 
in part reflects the structure of the cell envelope and were used as the basis of a 
phylogenetic classification of T4SS. Despite its broad covering, such studies lack 
information about the most recent sequenced genomes, as the DPANN archaea and the 
bacterial candidate phyla radiation (CPR). In this study, we sought to expand the T4SS 
classification based on the VirD4/B4 phylogeny. In order to reliably identify all VirD4/
B4 homologs, we performed iterative sequence similarity searches against NCBI’s non-
redundant database using representatives of the most closely related families within the 
FtsK–HerA superfamily, including members of the VirD4, VirB4, HerA and FtsK 
families. After removal of redundant sequences, careful phylogenetic analysis revealed 
that the HerA, VirD4 and VirB4 proteins form well defined monophyletic groups. The 
VirD4 and VirB4 subtrees were found to contain clades similar to those identified in 
previous works but revealed the presence of a new group formed mostly by members of 
CPR. We also observed the presence of a new clade of VirD4 genes of Actinobacteria. 
Our classification thus reveals a new type of T4SS from CPR bacteria, that could be 
related to a singular cell envelope structure within this clade.  
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