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Structural insight into antibiotic-inactivating
enzyme from Stenotrophomonas maltophilia

Stenotrophomonas maltophilia is an opportunistic bacterial pathogen responsible for a serious number of
infections globally. It exhibits broad antibiotic resistance that has been further extended via the acquisition
of antibiotic-resistance genes and mutations [1]. We carried out a bioinformatic analysis of its sequenced
genomes to investigate not yet characterised antibiotic-inactivating enzymes.
Several chosen proteins were expressed in Escherichia coli strain Lemo21 (DE3) and purified using Ni-NTA
and size-exclusion chromatography. Their proposed function – enzymatic modification of antibiotics – was
inspected with an activity assay. The enzyme with the confirmed activity was successfully crystallized and
diffraction patterns were collected. The data exhibited serious anisotropy: a resolution cutoff determined
in Aimless [2], according to the criterion of CC1/2 amp;gt; 0.30, varied from 2.43 Å to 1.92 Å in different
reciprocal space directions. Thus, the data were corrected with STARANISO [3]. After the solution of the
phase problem in MoRDa [4], the model was refined in REFMAC5 [5]. The choice of the anisotropic high-
resolution diffraction limit (1.88 Å) was confirmed with paired refinement in PAIREF [6].
The solved X-ray crystal structure reveals an atomic arrangement of the putative substrate-binding pocket
that allows further structural analysis (in silico or in vitro) of complexes with potential inhibitors or antibiotic
substrates. The overall fold is very close to the tetracycline destructases [7] or the reductase involved in the
abyssomicin biosynthesis pathway [8]. However, the putative active site differs significantly. Our study leads
to a better understanding of the involvement of this enzyme in the antibiotic resistance and could contribute to
the development of new strategies of antibiotic therapies. Remarkably, the solved structure is composed of a
homodimer linked with two disulfides. Nevertheless, further investigation using small-angle X-ray scattering,
mass spectrometry and dynamic light scattering showed that the protein is monomer in solution.
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