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Bacterial type IIA topoisomerase inhibitors continue to be 
developed as clinical antibacterial agents. While quinolones 
have been succesfully used in the clinic for many years, there 
is increasing resistance to marketed quinolone antibiotics 
and and an urgent need for new antibiotics. Bacterial type 
IIA topoisomerases (DNA gyrase and topoisomerase IV) are 
flexible molecular machines that regulate DNA topology by 
producing a double stranded break in one DNA segment 
and passing another double stranded segment through 
this break. Quinolone antibiotics target the central DNA 
cleavage gate of the enzyme, while coumarins bind to the 
amino-terminal ATPase domain of the GyrB subunit. The 
structure-based design of novel chemotypes as inhibitors of 
the ATPase domain has been facilitated by crystal structures 
of many complexes. More recently progress has been made 
with crystallographic studies of constructs containing the 
catalytic core of the enzyme, containing both the C-terminal 
region of GyrB and the N-terminal region of GyrA. These 
contructs are capable of cleaving DNA in the presence of 
quinolone antibiotics. 
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Hepatitis C virus (HCV) is a small positive-strand RNA 
virus responsible for a considerable proportion of acute 
and chronic hepatitis in humans. Worldwide, more than 
170 million people are infected by HCV. The size of HCV 
epidemic and the limited efficacy of the current therapy, 
which is based on the use of alpha interferon, have driven 
intense research efforts toward the development of novel 
antiviral drugs targeting essential HCV enzymes. Although 
all HCV enzymes are, in theory, equally appropriate for 
therapeutic intervention, the NS3-4A serine protease 
and the NS5B RNA-dependent RNA polymerase have 
emerged as the most popular targets. A number of active-
site inhibitors of the NS3 protease as well as nucleoside 
and non-nucleoside inhibitors of the NS5B polymerase 
are being developed. For the NS3 protease, structural 
information has guided the optimization of active-site 
inhibitors. For the NS5B polymerase, crystallography has 

revealed several binding sites for non-nucleoside inhibitors 
and has underlined the importance of taking into account 
the dynamic protein surface to find small molecules to bind. 
An overview of our structural work with both NS3 protease 
and NS5B polymerase will be presented.
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Microtubules are hollow cylindrical assemblies of alpha-
beta tubulin heterodimers (tubulin). They participate in 
numerous processes such as cell division, where they form 
the mitotic spindle, or intra-cellular trafficking where they 
constitute the roads along which microtubule-based motors 
move. To fulfil their wide range of functions, microtubules 
alternate phases of assembly and disassembly in a process 
known as dynamic instability [1]. The assembly-disassembly 
cycle is accompanied by a structural cycle in which the 
tubulin structure undergoes changes. Their most prominent 
feature is a transition from a straight microtubular structure 
[2], in which tubulin subunits are related by a translation, 
to a curved structure of soluble tubulin, in which an 
additional rotation is needed to superimpose these subunits 
[3]. Information on curved tubulin has come from the 
structure of a protofilament-like complex of two tubulins 
with the stathmin-like domain of the RB3 protein. The 
overall curvature of the complex is due to reorientations of 
neighbouring tubulin subunits with respect to each other both 
within a heterodimer and at the inter-heterodimer interface. 
These orientation changes accommodate variations at the 
inter-subunit contact surfaces due to rearrangements of 
tubulin domains with respect to the structure in straight 
protofilaments [4, 5]. The microtubule cycle is disturbed 
by small molecule compounds, a class of which targets 
the colchicine binding site and prevents microtubule 
assembly. It is presently not known whether compounds 
in this broad class, with very different chemical structures, 
prevent microtubule assembly by the same mechanism. 
To address this issue, we have determined the structures 
of tubulin complexed with a set of colchicine-site ligands. 
We show that colchicine-site ligands interfere with several 
of the movements of tubulin subunits structural elements 
that occur upon its transition from curved to straight. We 
also determined the structure of tubulin unliganded at 
the colchicine site. In the absence of ligand, a loop of the 
polypeptide chain flips into the site. This prevents a helix 
of the beta subunit from occupying its location in straight 
protofilaments and destabilizes the assembly of tubulin 
subunits that characterizes microtubules. When a colchicine 
site ligand binds to tubulin, this interference gets frozen. 
Our results also suggest that in the absence of such ligands 
this interference contributes to microtubule dynamic 
instability by participating in the resistance to straightening 


