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Fig. 1. Schematic representation of a class 1 integron and a
model for gene cassette acquisition. The process by which a
circularized gene cassette (resistance gene 2) is inserted at
the attl site in a class 1 integron containing a resident gene
cassette (resistance gene 1) is outlined in the figure. The ba-
sic structure is shown in the upper aspect of the figure. The
integrase gene (intll) is located upstream of the attll site.
Downstream of attll lie open reading frames conferring resi-
stance to quaternary ammonium compounds (qacEA1) and
sulfonamides(sull) in addition to an open reading fra-
mes(ORFS) of unknown function. Incoming cassettes are cir-
cularized open reading frames that integrate into the integron
by an integrase catalyzed interaction between attl and the
attC. The integrated cassettes were transcribed from a
promoter P, and P, which are integron-associated promoters
located within the intll. Figure is modified from reference
13.
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The Role of Integrons in the Spread of Multi-drug Resistance
Sook-Jin Jang

Department of Laboratory Medicine, Chosun University College of Medicine, Gwangju, Korea

The liberal use of antibiotics in human medicine and animal husbandry has promoted the spread
of multiple antibiotic resistance. Molecular mechanisms for the acquisition of resistance genes by
integron-mediated recombination was discovered recently during an intensive study of antibiotic re-
sistance. Integrons are best known as the genetic agents responsible for the capture and spread of
antibiotic resistance determinants among diverse Gram-negative clinical isolates. These DNA ele-
ments, mobilized by broad-host-range conjugative plasmids, have the ability of horizontal transfer of
antibiotic resistance genes between interspecies of bacteria. The association of integrons with mo-
bile elements promotes their vertical transmission from plasmids to the bacterial chromosome and
among different replicons, contributing to the dissemination of resistance genes. Integrons have
been found widely distributed among resistant bacteria circulating in hospitals and in the communi-
ty and have been reported from all continents. The evolution of multi-drug resistance seems to pro-
ceed continuously through the acquisition and clustering of dispersed resistance genes by integ-
rons. For public health, proper strategies should be instituted to reduce the potential for dissemina-
tion of these genes. (Korean J Clin Microbiol 2005;8(1):1-9)

Keywords: Integron, Antimicrobial resistance, Plasmid, Transposon, Horizontal gene transfer,
Epidemiology

Address reprint requests to : Sook Jin Jang, M.D. Department of Laboratory Medicine, College of Medicine, Chosun University
375 Seoseok-dong, Dong-gu, Gwang-Ju 501-759, Korea.
Tel. 82-62-220-3259 Fax. 82-62-232-2063 E-mail: sjbjang@chosun.ac kr



