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Bacterial tubulin BtubA/B: A folding mystery

Molecular mechanism of a signal
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αβ-Tubulin heterodimers, from which the microtubules of the
cytoskeleton are built, have a complex chaperone-dependent
folding pathway. They are thought to be unique to eukaryotes,
whereas the homologue FtsZ can be found in bacteria. The
exceptions are BtubA and BtubB from Prosthecobacter, which
have higher sequence homology to eukaryotic tubulin than to
FtsZ. Some of their properties are different from tubulin, such
as weak dimerization and chaperone-independent folding.
However, their structure is strikingly similar to tubulin including
surface loops, and BtubA/B form tubulin-like protofilaments.
Also, the protein packing of the crystallized heterodimer
resembles protofilaments due to the P6522 space group (see
figure). Presumably, BtubA/B were transferred from a eukaryotic
cell by horizontal gene transfer because their high degree of
similarity to eukaryotic genes is unique within the Prosthecobacter genome. The results indicate that eukaryotic tubulin’s
dependence on chaperones lies in the amino acid sequence and
not in the overall fold. The chaperones might have a regulatory
function [1].
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About 30% of our genome encodes membrane proteins which
are responsible for crucial functions of the cells. Importance
of these proteins can be illustrated by the fact that 70% of
pharmaceutics drugs have as their targets membrane proteins.
However, there are just a few dozens of membrane proteins of
known structure. Broadening of our knowledge of membrane
protein structures is considered as one of main challenges in
biology.
Communication (signaling) between organelles within a cell as
well as between a cell and its surrounding environment including
the other cells is transmitted by so called membrane receptors.
Recently we have solved the first structure of such transmembrane signaling complex - receptor NpSRII with its transducer
NpHtrII - which is responsible for repellent phototaxis in
Natronobacterium pharaonis [1]. In addition, very recently we
have determined structural changes of the receptor in course
of its function [2]. All this together with computer modelling
of the receptor properties provide a detailed insight into a
molecular mechanism of early steps in transmembrane signalling.
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