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Currently, it is important to classify the mechanisms by which bacterial resistance occurs, since it
represents a serious problem in terms of public health. The goal was to make a phylogenetic analysis
of bacterial β-lactamases to prepare a classification based on their molecular sequence, unlike
previous classifications. A phylogenetic tree of clinically important bacterial β-lactamases was
constructed using their molecular sequences. A cladogram was made to analyze the characteristics of
the families and subfamilies. The cladogram analysis shows the existence of three large families of βlactamases. This work represents an advance to classify β-lactamases by their molecular sequence.
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INTRODUCTION

MATERIALS AND METHODS

β-lactamic antibiotics are known for inhibiting the activity in
transpeptidases and carboxypeptidases due to an acylation in a
serine residue in the active site. Specifically, in the PBPs.
(Fisher, 2005 and Macheboeuf, 2006). β-lactamases are
enzymes, produced by bacteria,that are responsible of the
antibiotic resistance that these organisms present during the
exposure to antibiotics like penicillin, cephalosporins and
carbapenem antibiotics (Murray, 2017 and Jawetz, 2014).
Now a days, the reports of antibiotic resistance are raising in
more frequent numbers (Wilke, 2005), for which is necessary
to do a phylogenetic analysis with the use of the new
technologies of molecular biology (Attwood, 2002). This is
done to identify the evolution of β-lactamase proteins and their
possible impact in the microorganisms of clinical relevance.
(Yamada, 2007).

A search was conducted in PDB of the selected enzymes (8).
The FASTA code of each one was downloaded. In the
CLUSTAL OMEGA server, (9) the alignment and
multivariate analysis of conglomerates were conducted to
build and determine the phylogenetic tree. To finish, a
classification was done based on the results of the
phylogenetic tree.

Objective: To construct a phylogenetic tree of diverse βlactamase enzymes of clinical-relevant bacteria using their
molecular sequence. To know the diverse classifications that
are shown in the resulting cladogram. To analyze the
characteristics of the families and subfamilies of β-lactamase
enzymes that will be displayed in the multivariate analysis
aided with computational chemistry.

DISCUSSION
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RESULTS
The cladogram analysis taken from CLUTAL OMEGA
confirms the existence of three large families of betalactamases, which were named 1, 2 and 3. The first clade or
family has 2 subfamilies, while family 3 has 4 subfamilies (see
Figure 1).

The analysis of the cladogram shows the existence of three
large families of β-lactamases, which we will call 1, 2 and 3.
The first clade or family 1, has in turn 2 subfamilies. The first
subfamily is made up of active serine hydrolases. The
peculiarity of all these β-lactamases is that they have serine in
the active site. Thesecond subfamily contains the active βlactamases hydrolases, highly resistant to inhibitors such as
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CONCLUSION
The Ambler classification can be expanded, because it is not
based in any phylogenetic analysis. This work can
complement and justify the Ambler classification as seen in
the results. This investigation represents a first advance to
classify the β-lactamases using the protein molecular
sequence. Our analysis only includes the FASTA codes of
those β-lactamases of clinical-relevant bacteria. In order to
create a more exhaustive classification, more enzyme codes
are needed.
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