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Type-4 pili: biogenesis, adhesins, protein export and DNA import
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During the last few years, a number of research areas
involving the transport of macromolecules in bacteria
have converged. This is due to an awareness of signifi-
cant protein homologies implying a similarity of pro-
cesses. In particular, pilus or fimbrial biogenesis and
protein secretion in a number of Gram-negative bacteria,
and DNA uptake and transformation in both Gram-
negative and Gram-positive bacteria reveal a series of
highly conserved functions. In some organisms, there
appears to be a degree of overlap in these systems. For
example, DNA uptake and transformation is correlated
with piliation in Neisseria species. The secretion of pro-
teins into the extracellular milieu, piliation and a novel
form of surface translocation, called twitching motility,
share common components in Pseudomonas aeruginosa.
These overlaps suggest a high degree of evolution within
those species. It is particularly evident when other bacte-
ria, such as Vibrio cholerae, possess several of these
related systems, but do not seem to share any compo-
nents. This is perhaps an indication that these systems
were recently acquired by lateral genetic transfer.

The pullulanase secretion system found in Klebsiella
oxytoca serves as a useful model for all of the secretion
systems, because of its genetic compactness.
Alternatively, studies in Pseudomonas aeruginosa give us
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an indication of the complexity of the network of inter-
actions that can occur between the various systems and
other functions of the cell.

These various sets of functions have become known as
type-4 secretion or type-4 pilus/fimbria-related. This
workshop was conceived in order that researchers work-
ing in the various areas could meet to discuss the systems
in the hope that such a forum could provide a synergistic
environment for developing ideas and models.
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