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Introduction

+ Patients with cystic fibrosis (CF) have unremitting
airway infections with Staphylococcus aureus.

« Chronic S. aureus infections require frequent antibiotics,
which increases antimicrobial resistance (AMR).

* AMR occurs by several mechanisms, including
acquisition of resistance genes like SCCmec, infection
with a new strain that has existing AMR, or de novo
evolution of AMR.

* Hypermutation facilitates evolution of AMR by allowing
more mutations in the genes targeted by antibiotics.

Example of de novo evolution of AMR
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Fig 1. Deletion of DNA repair genes mutS and mutL facilitates linezolid
resistanCe adapted from Pitcher et a. bioRxiv 2023: 2023.2005.2002.539145

A prevalent frameshift in mutL: possible hypermutation
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Fig 2. DNA sequence of mutL reveals a homopolymeric 9A stretch
susceptible to frameshift mutations. Numbers represent ST5/ST105 S.
aureus genomes collected before 2019; many of these isolates are from
subjects not represented in this study.

Questions

* The new drug Elexacaftor/Tezacaftor/Ivacaftor (ETI)
corrects the host defense defects in CF by increasing
CFTR activity.

» Although patients remain infected by S. aureus, antibiotic
use has decreased significantly.

* In patients who remain infected with S. aureus, what
happens to AMR and hypermutation following ETI?

MRSA cultures pre and post ETI

Fate of Pre-existing S. aureus
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Fig . Subjects who lost MRSA (shown with red boxes) usually had
distinct strains after 2020. ST for each isolate are given inside the
symbol.
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