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ABSTRACT

Carbapenem-resistant Pseudomonas aeruginosa isolates have been increasing
steadily in Siriraj Hospital. Previous cloning experiments and DNA sequencing
revealed a new variant of carbapenemase of the IMP-family, named blayyp-14, Which
is located on a class 1 integron element as a gene cassette. The complete open reading
frame was subjected to cloning and expression in Escherichia coli under the control
of a T7 promoter in order to obtain a high amount of the enzyme for enzyme kinetic
analysis. The expression was induced by isopropyl B-D-1-thiogalactopyranoside
(IPTG). Although it was expected that a fusion form would be obtained, a possible
native precursor form was obtained instead. The cation exchanger column, HiTrap™
SP FF, was used in the purification with sodium chloride gradient elution. About
1.8 mg of highly purified IMP-14 was obtained from 1 liter of the induced BL21
pLysE E. coli. Ampicillin, cefazolin, cefoxitin, cefotaxime, ceftazidime, cefepime,
aztreonam, imipenem, and meropenem were used as substrates in enzyme Kinetic
analysis using UV spectrophotometry. The EDTA was also used in inhibition test of
this metallo-beta-lactamase. Cefazolin showed the highest ke/Ky value,
6.590 pM™s? whereas ceftazidime showed the lowest Kea/Km, 0.06 pM™s™.
Aztreonam, the monobactam, could not be hydrolyzed by IMP-14 as expected for
enzymes in the class of metallo-g-lactamases. The hydrolytic activity of IMP-14 for
imipenem was 6.6 times better than for meropenem. The amino acid sequence
comparison showed two unique amino acid substitutions, G65S and N233Y, which
might be involved in enzymatic reaction and need to be studied further. The existence
of the blayp.14 as an integron gene cassette accompanied by an aminoglycoside
resistance gene, aac(6’), presents impending problems in therapeutic management,
not only limiting treatment options in particular isolates due to the presence of
multiple antibiotic resistance genes, but also disseminating of these resistant
determinants to other bacteria. This could be very difficult to control.
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