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In the presence of dTMP, TMPKMt crystallises in the
hexagonal space group P6522 with one monomeric
molecule (M.W. 24 kD) per asymmetric unit and with cell
parameters of: a=b=76.62 Å, c=134.38 Å. Cryo-cooled
crystals diffracted at 1.95 Å using synchrotron radiation
(M.W. 24 kD). Resolution of the crystal structure of the
complex was performed by the Multiple Isomorphous
Replacement Method (MIR). The phases at 2.9 Å were
obtained with five heavy atom derivatives, including the
nucleotide analogue Iodo-dUMP. Refinement was
performed between 20-1.95 Å resolution with REFMAC
(Rfactor= 20.64, Rfree=24.81). These results were presented
in a paper2 and communication3.

Up to now, this structure is the third one obtained for
the TMPK family of proteins, after those of yeast and of E.
coli. The global folding of the M. tuberculosis enzyme is
similar to that of the two former ones, despite the low
homology of their amino-acid sequences (25% with
TMPKyeast and 26% with TMPKEc). It displays a core of
five stranded parallel β-sheets surrounded by nine α-
helices. The structures of the apo-enzymes are not known
since in all three cases, the proteins were crystallised with
at least the phosphate acceptor.

A detailed atomic comparison of the dTMP binding site
in all three enzymes will be presented.

Attempts to characterize the transition state are under
way.

TMPKMt / AZTMP co-cristals were obtained very
recently, its crystallographic study is under current
investigation at the European Synchrotron Facility (ESRF)
in Grenoble 4. It should allow us to understand why this
analogue is so efficient in inhibiting TMPKMt.

[1] This study is part of a larger EC project, which aimed at defining
specific inhibitors of TMPKs.
[2] Li de la Sierra, I., Munier-Lehmann, H., Gilles, A.M., Bârzu, O. &
Delarue, M. Crystallization and preliminary X-ray analysis of the
Thymidylate Kinase from Mycobacterium tuberculosis, 2000, Acta Cryst.
D56 : 226-228.
[3] Li de la Sierra, I., "Etude Cristallographique de la TMPK de M.
Tuberculosis." GTBIO99 Réunion du Groupe Thématique de Biologie
Structurale de la Soc. Fr. de Cristallographie (Hourtin, 1999).
[4] The project is supported by EEC grant CTBIO # 0354.
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The cellobiohydrolase Cel6A from Humicola insolens
belongs to family 6 of the glycoside hydrolases 1. It
hydrolyses the ß-1,4 glycosidic bond of cellulose with
inversion of the configuration of the anomeric carbon. It is
a modular protein with a catalytic module (CM) at its N-
terminus to a cellulose-binding domain (CBD) via a
flexible and highly glycosylated linker. The Cel6A CM has
a distorted (α/β)8 barrel fold. The active-site is located
within an enclosed tunnel formed by two large loops2. This
tunnel topology is typical for cellobiohydrolase enzymes
and may permit processive hydrolysis of cellulose. After
an initial attack, cellobiohydrolases proceed from one
chain end along the substrate releasing cellobiose without
diffusing away. Their classification as exo-acting enzymes
is under scrutiny since they exhibit some endo-acting
properties. The latest could be explained by an occasional
opening of the loop permitting an initial endo-attack of the
substrate. A structure of the catalytic module in complex
with cellotetraose identified six subsites and demonstrated
the flexibility of the two active site loops3. Comparisons
with a family 6 endoglucanase, Cel6B from H. insolens,
which has an open substrate-binding cleft reveals that the
active-site tunnel of cellobiohydrolases confers unique
properties for the degradation of crystalline cellulose4.
Kinetic and structural studies of mutant enzymes gave new
insights into the processive mechanism.
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