Structures of ClpC1-NTD with potent anti-TB cyclic peptides Rufomycin and
Ecumicin: Implications for the mechanism of action and design of therapeutic
agents
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Abstract: The biological processes related to protein homeostasis have been recently established as
crucial pathways for therapeutic intervention. Proteins of particular interest are the ClpC1/ClpP1/ClpP2
proteosome complex. We present the structures of two potent anti-TB macrocyclic peptides: Rufomycin
and Ecumicin complexed with the N-terminal domain of ClpC1. Crystals of ClpC1-NTD-Rufomycin were
cubic (a =109.95 A, S. G. P4,32; 1 complex per a.u.) diffracting to 1.4 A resolution, and the ones for
ClpC1-NTD-Ecumicin were monoclinic (a=80.0 A, b=112.0 A, c=130.0 A, B = 90.07°, S. G. P2;; 12
complexes per a.u.) diffracting to 2.5 A. Both structures were solved by molecular replacement using the
self-rotation function to resolve space group ambiguities. The two structures revealed unique features
that could be relevant to understand the mechanism of action of these potent macrocycles. The
structure of the macrocyclic depsi-peptide Ecumicin complex showed a unique 1:2 (protein: ligand)
stoichiometry exploiting the intra-molecular dyad in the a—helical fold of the target N-terminal domain.
The structure of the smaller heptapeptide Rufomycin complex unveiled a covalent bond between the SD
atom of Met1 and an open epoxide ring, closed in the isolated ligand. The two structures will be
compared and the implications for possible different modes of action will be presented. Insights for the
design of smaller therapeutic entities against Mycobacterium tuberculosis will be discussed.
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