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Since the discovery of penicillin, p-lactam antibacterial
compounds have been developed and extensively used to fight
infections. The broadly use of these compounds triggered
resistance mechanisms on bacteria, among which we can
highlight the hydrolisys of the B-lactam ring by P-lactamases.
Among of B-lactamases, metallo-f-lactmases (MBL) are of the
highest concern. Studies related to MPBL activity rely on
understanding how structural arrangement of catalytic metal
ions, Zn(Il), and amino acid constellation promote the
activation of nucleophilic water by using Zn(Il) as a Lewis
acid.!

Herein, we describe an interesting structural correlation among
75 crystal structures of MBL deposited in PDB by aligning them
using Mustang® algorithm (Figure 1). Although the results show
a Root Mean Square Deviation (RMSD) lower than 2 A, the
structures share a very low sequential similarity and identity,
5.4% and 4.7% respectively. The physical-chemical parameters
were analysed by Fpocket and APBS softwares.>” As shown by
Table 1 the parameters present high deviations demonstrating
that the chemical nanoenvironments are different despite their
structural similarity, which is due to the low sequence similarity
of amino acid residues. Therefore, despite of differences in the
residues among the structures, the catalytic function of all ML
is preserved. Our observation is in agreement with Melid et. al.
and Meini et. al. They demonstrated that despite of residues
differences of MBL’s subgroups B1, B2 and B3 they all share
the same activation mechanism against B-lactams.'*

Figure 1: Alignment of 75 crystal
structures obtained by Mustang
algorithm

Figure 2: 4hi2 electrostatic
surface calculated by APBS
software

We also have observed by the solution of Poisson-Boltzmann equation that all 75 crystal
Table 1: Fpocket calculated parameters structures of MPL shares a very similar electrostatic

Property Averge  Std.D. positive surface over the catalytic site at pH of 7.4 (Figure

D;‘;gtfla EKZYA?;T 22’71:1 12;2;9 2). In summary, our studies aim to provide information to
Polar SASA (A?) 1904 7150 allow the design of a selective inhibitor, which is going to
Apolar SASA (A?) 13837 9449 tackle the difficulties of finding a drug that presents not
Mean ap;;"i‘;:;(él dius &) 5;"8’;3 3(7)2’}‘1 only selectivity but more specificity over inhibition of
Hydrophobicity score (%) 2177 1172 MPL. Therefore, our study look for a parameter that could

Mean alpha sphere solvent access 0,51

0,06

help to design a drug capable of inhibit all 75 studied
structures independently of their subgroups, in order to

Volume score 4,02 0,49

Polarity score 8,69 4,26 A L.
Charge score 103 o097 achieve a broad spectrum activity.
Flexibility 0,26 0,15
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