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Section 2 – Project Information
	Project Title

	Evaluating the genetic basis and molecular evolution of antimicrobial drug resistance in natural populations of Helicobacter pylori

	Project Summary
Antimicrobial Resistance (AMR) has become a global health emergency. This  project investigates AMR evolution in natural reservoirs of Helicobacter pylori (Hp) in Cabo Verde (CV) (10.64898/2026.06.05.730320). Hp is the world’s most common infection and causes peptic ulcer and gastric cancer - the 3rd leading cause of cancer death. Our preliminary data show high resistance (11–50%) to 4 antibiotics across subjects’ age groups, despite no Hp screening in CV’s health system. We hypothesise that widespread antibiotic use for unrelated health issues drives strong selective pressure for AMR persistence in the population. 

The aim of this project is to use CV as a population model and apply innovative experimental, computational and genomic approaches to characterise the genetic basis, evolution and persistence of AMR in Hp. The objectives are:

1. To identify new genetic determinants of AMR. Known resistance variants (ARGs) do not fully explain the observed AMR. We have a dataset of >300 sequenced strains that will allow to couple the high-throughput QMS-seq experimental approach with genome-wide genotype-phenotype association analyses  to prioritise ARGs. 

2. To characterise the process of selection in maintaining AMR in the Hp population. We will grow a diverse set of Hp isolates under sub-lethal antibiotic concentrations to select for resistance pheno- and genotypes. Samples will be collected over time for AMR characterisation and whole genome sequencing, including after the development of resistance and removal of the antibiotic. Key questions include: What genomic changes drive adaptation to antibiotics in Hp with different genomic backgrounds? What are their mode of action, fitness effects and evolutionary trajectories? Results will be integrated with the genomic data and computational simulations to provide a comprehensive view of AMR in Hp.

Understanding how AMR evolves and persists in natural populations is a critical first step towards preventing its spread.

	Techniques that will be undertaken during the project
The project provides an opportunity to integrate laboratory experiments with computational analyses. The laboratory component includes microbial techniques (bacterial isolation and culture, tests for antimicrobial drug susceptibility), molecular genetics (e.g. DNA extraction, DNA library construction, PCR), and Next-Generation Sequencing using paired-end sequencing. The computational component includes genomics (genome assembly and alignment), evolutionary (testing for selection and performing computational simulations) and statistical (genetic association, machine learning) analyses.
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