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Ceftazidime is the antibiotic of choice for the treatment of melioidosis. Ceftazidime-resistant
Burkholderia pseudomallei have been identified and [3-lactamase production implicated in resistance. In
this study, 40 strains of B. pseudomallei (21 clinical and 19 environmental strains) were examined for
their ability to yield mutants that over-express B-lactamase. Ceftazidime-resistant mutants were selected
readily, by plating organisms on ceftazidime-containing media, at high frequency and displayed 2-8 fold
increases in the MICs of ceftazidime by the agar dilution method. B-Lactamase activities in 25 B.
pseudomallei both parent and mutant strains were examined by a spectrophotometric method. 12 mutants
(48%) showed approximately 2-31 fold higher ceftazidimase activity compared with their parent strains

and 10 (40%) demonstrated 2-50 fold increases in imipenemase activity.

B-Lactamase induction in B. pseudomallei was also investigated using imipenem as an inducer.
Preliminary results show that moderate level B-lactamase expression (against ampicillin, ceftazidime and
imipenem) could be induced with sub-MIC levels of ceftazidime. The fact that a single inducer can cause
an increase in expression of multiple B-lactamase activities, suggests that the expression of these

enzymes are linked.

The class D B-lactamase genes from B. pseudomallei were cloned and sequenced (bla,,, ., bla,,,.,).
The encoded enzyme is an oxacillinase and is homologous to oxacillinases from Ralstonia pickettii and
members of the genus Aeromonas. Eschericia coli containing either bla,,, ,, or bla,,, ,, displayed
oxacillinase activities, common characteristic of all class D B-lactamase. However, neither ceftazidimase
nor carbapenemase activities could be detected. Reverse Transcriptase Polymerase Chain Reaction

showed that transcription of the class D B-lactamase gene is increased in ceftazidime-resistant mutants.

The genes encoding for class B B-lactamase-like protein, namely bpsll, from B. pseudomallei were
cloned, sequenced and characterized. Results of sequence analysis showed that BpsII is closely related to
glyoxalasell from Arabidopsis thaliana and the metallo B-lactamases subgroup B3 i.e. THIN-B, FEZ-1,
LI and GOB-1. Bpsll express weak carbapenemase activity. However, the signal peptide, usually
indicative of periplasmic enzyine, is absent, suggesting the cytoplasmic location of this protein. This
characteristic is consistent with that of glyoxalase II, the enzymes which are believed to share a common
ancestor with metallo [-lactamases. Further investigation is needed to clarify the location and function

of Bpsli.



