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Section 2 – Project Information
	Project Title

	Stress Hormones and the Pneumococcus: Antibiotic Responsiveness, Microbial Interactions and Host Signalling

	Project Summary
Background

Streptococcus pneumoniae (Spn) remains a leading cause of global morbidity and mortality. It colonises the nasopharynx as a commensal alongside a diverse microbiota, and co-colonisation with multiple pneumococcal serotypes occurs in up to 40% of carriers. From this niche it can disseminate to the lungs, middle ear, blood, heart or brain. Rising antibiotic resistance makes it urgent to develop novel anti-infectives that attenuate virulence while preserving a protective microbiota, which in turn requires understanding how the pneumococcus behaves under host-relevant conditions rather than in isolation.

Stress is a potent driver of infectious disease, and stressed individuals are more susceptible to pneumococcal infection. Catecholamines (CAs) released by the host alter virulence gene expression and iron acquisition in Gram-negative bacteria, and emerging evidence indicates comparable effects in Gram-positives. Our previous work showed that Spn detects CAs through a two-component system, altering growth, biofilm formation and iron uptake, and that norepinephrine exposure increases pneumococcal lung titres while upper respiratory tract titres are unchanged (Alghofaili et al., mBio 2021). How stress shapes pneumococcal antibiotic responsiveness and its interactions with competing strains, other species and the wider microbiota remains essentially unexplored.

Hypothesis

Host stress hormones modulate pneumococcal antibiotic susceptibility and reshape intraspecies, interspecies and microbiota–host interactions.

Objectives

1. Determine how stress hormones alter the pneumococcal response to antibiotics. 

2.	Assess the impact of stress on intraspecies and interspecies interactions. 

3.	Define the effect of stress on microbiota–host interactions.

	Techniques that will be undertaken during the project
Technique to be used include: antibiotic susceptibility and persister assays, RNA-seq and mutant analysis, competition and co-culture assays, biofilm quantification, 16S/metagenomic sequencing, and adhesion and invasion assays in ex vivo human epithelial and organoid models.
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