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Non-antibiotics with antimicrobial activity, such as atypical
antipsychotics (AAPs), may play a contributive role in antibiotic
resistance (AR).1,2,3,4
Wide-scale studies of medications with antimicrobial activities have
highlighted the antimicrobial effect of the antipsychotic class on
commensal bacteria.5 Significant shifts in gut microbiota of clinical
cohorts treated with AAPs have also been documented in our lab.3,4
Due to the recognized antimicrobial effects of AAP agents,2 we
hypothesized that, after exposure to the AAP quetiapine, model
organism Escherichia coli would develop antibiotic resistant
mechanisms over time.
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performed using day 43 isolates
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§ Antibiotic sensitivity decreased in all experimental conditions;
ampicillin and tetracycline reached clinically resistant MICs.
§ Observed mutations within the DNA binding and dimerization domains
in marR suggest potential compromised regulatory mechanisms.
Figure
3.
Loss-offunction
mutations in
marR lead
to increased
expression
of
marA,
acrAB, and
tolC genes.

MICs= minimum inhibitory concentrations; que= quetiapine; iso= isolate

Table 1. Changes in MICs based on comparison between parent E. coli strain
25922 and day 43 quetiapine-exposed isolates. All isolates exhibited decreased
susceptibility to antibiotics as compared to the parent strain.

to
ampicillin,
amikacin,
ceftriaxone, levofloxacin and
tetracycline and compared to E.
coli strain 25922 reference
values.6

1. E. coli (strain 25922) was serially
passed every 24-hours in Luriabroth (LB), with 10μg/ml, lowdose (LD) or 100μg/ml, highdose (HD) quetiapine in triplicate
over 43 days.
4. Genome-wide DNA sequencing
was performed on E. coli cultures
2. Mutation frequencies (MFs)
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cultures on LB-agar containing
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Figure 1. Sequencing analysis
of quetiapine-exposed isolates
revealed mutations in the
multiple antibiotic resistance
repressor (marR) locus in 5 of
6 biological replicates.

Figure 2. Expression
analysis of mar operon
genes showed a 74-fold
upregulation of marA
(p=1.4E-5),
3-fold
upregulation of acrA
(p=9.1E-5), and 4-fold
upregulation of tolC
(p=4.1E-6) in isolates
with marR mutations.
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Adapted from Alzigrat L.P., et al. 2021. Journal of Antimicrobial Chemotherapy. 76:1, 77-83

§ Further investigation is required to determine the individual
contributions of observed marR mutations on AR phenotype & growth
fitness.

Conclusions
Results indicate
novel findings of
AR development
from quetiapine
exposure.
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Future studies
will include
functional
characterization
of genetic
differences.

This data adds to
the growing
concern that nonantimicrobial drugs
may contribute to
AR emergence.
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