CORRESPONDENCE

A universal primer set for specific vis-a-vis simultaneous differentiation
of Escherichia coli and Klebsiella species

Escherichia coli and Klebsiella species are
major human and animal pathogens that
produce broad-spectrum antibiotic resista-
nce. Antibiotic resistance spreads rapidly,
owing mostly to horizontal gene transfer
across populations of competent bacteria,
i.e. from faecal germs to environmental
isolates or vice versa'. The horizontal gene
transfer approach is well recognized for
producing extended spectrum beta-lacta-
mases (ESBLs), which are resistance deter-
minants and have clinical value in the
family Enterobacteriaceae, particularly Kle-
bsiella pneumoniae and E. coli*™.
Differentiation of Enterobacteriaceae
species, such as E. coli and Klebsiella sp.
is difficult in clinical laboratories because
the bacteria are genetically and phenotypi-
cally related. To distinguish E. coli from
Klebsiella species, a costly series of bio-
chemical tests is required. In clinical set-
tings, pathogen species detection is critical
for selecting the proper antibiotic treatment
as well as outbreak tracing and disease epi-
demiology. The duration and expense of the
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microbiological procedures are also major
considerations. Many microbiological meth-
ods are used for this purpose, with the gold
standard being automated platforms that
test bacteria in a complex set of biochemi-
cal reactions for various metabolic activities
and compare the profile to an established
database™®. However, these procedures take
around 24 h after pathogen isolation to
produce results and are not cost-effective.
Label-free Raman spectroscopy was recently
used to differentiate clinical E. coli and
Klebsiella species’. However, this process
necessitates the use of costly apparatus and
knowledge.

Though PCR-based methodology has
been developed for specific and sensitive
detection of E. coli and Klebsiella species,
it requires more than one set of primers
specific for each pathogen®. The present
study deals with a single universal set of
novel primers that can differentiate E. coli
and Klebsiella species in clinical and envi-
ronmental samples. We designed a single
set of novel universal primers (an Indian
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Figure 1.

Universal primers for differentiating Escherichia coli and Klebsiella species.

Lane 1, No template control; lane 2, E. coli; lane 3, Klebsiella species; lane 4, Mixed culture
having E. coli and Klebsiella species; M, Molecular marker (base pairs).

Patent filed with application number
202311041898, dated 23 June 2023), which
can easily differentiate E. coli and Klebsiella
species without multiple sets of primers
(Figure 1). A total of 55 samples (piggery
farm wastewater, livestock slaughterhouse
wastewater, drainage water, hospital waste-
water, etc.) were tested using the developed
universal primer set. The detection limit
of the assay was found to be 10~ ng/pl of
the plasmid DNA. The developed assay is
simple, specific and efficient for quick dif-
ferentiation of E. coli and Klebsiella spe-
cies.
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