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Brief curriculum vitae

Born in Leicester, United Kingdom (1975), Geraint Rogers graduated from the University
of Edinburgh in 1999, before completing a PhD on the molecular microbiology of chronic
lung infections in cystic fibrosis at King’'s College London (KCL) in 2004. Through subsequent
postdoctoral positions at KCL, the UK Health Protection Agency, and the Department of Mucosal
Immunology, University of Queensland, he went on to develop molecular genetic approaches to
characterizing complex microbial systems and investigated the influence of these microbiota to
human health and disease. In 2013, he was appointed inaugural Director of Microbiome Research
at the South Australian Health and Medical Research Institute (SAHMRI), Adelaide and
Assistant Professor, College of Medicine and Public Health, Flinders University. He was made
Full Professor and a Matthew Flinders Professorial Fellow (2018-present), and a Senior Research
Fellow of the Australian National Health and Medical Research Council (2018-2024). He has served
as the Infection and Immunity Lead for the Flinders Health and Medical Research Institute
(2020-2024) and holds the position of Director, SAHMRI Microbiome & Host Health Program
(2019-present).

Major Fields of Study
Professor Rogers’ leads a broad research program studying the influence of relationships
between the microbiome and host health across diverse clinical and physiological contexts.

Program 1. Chronic lung disease. Polymicrobial lung infections remain among the principal

contexts for the study of host-microbiome interactions. Our group has identified specific
microbial predictors of response to core therapies, including long-term immunomodulator

macrolide therapy in both severe uncontrolled asthma and bronchiectasis. Program 2. Acute

infectious disease. Disruption of intestinal microbiome structure, depletion of obligate anaerobic

commensal clades, and proliferation of facultative anaerobes within the gut, are associated
with increased risk of systemic bacterial infection in vulnerable individuals. By stratifying gut
microbes based on their broad functional characteristics, our work has provided a platform for
the identification of predictive markers of sepsis in those receiving intensive care. Program 3.

Neurodegeneration and frailty in later life. Altered host physiology, exposure to polypharmacy,

and in particular, a high antibiotic burden, result in a progressive depletion of gut microbiome
commensal functionality in later life. Metagenomics profiling of long-term residential aged care
cohorts has resulted in identification of specific markers of increased dementia risk, including

microbial production of neurotransmitters (glutamate and gamma-aminobutyric acid), regulators



of systemic immunity (SCFAs), and cellular metabolism (L.-arginine).

Abstract

The intestinal microbiome plays a critical role in the regulation of neurophysiology
via a combination of direct neuronal innervation and immune-mediated mechanisms”.
In later life, factors such as changes in intestinal physiology, dietary patterns, and
exposure to polypharmacy (including a high antibiotic burden), lead to a depletion of
commensal bacterial communities and the loss of many of these beneficial functions.
These changes have been shown to predict ageing-associated frailty and progressive
cognitive decline. Given our current limited ability to predict or prevent ageing
associated neurodegeneration, there is considerable interest in the potential for the
gut microbiome to represent a modifiable risk mediator.

In a multinational breakthrough study, adherence to dietary modification alone
for one year was associated with significant shifts in gut microbial ecology for older
individuals, a reduction in markers of frailty and inflammation, and an improvement
in cognitive function”. Response to the dietary intervention was shown to be strongly
associated with increases in the prevalence of important commensal species, such
Faecalibacterium prausnitzii, and increased microbial production of short-chain fatty
acids (SCFAs). In a separate study in elderly twins, F. prausnitzii prevalence was
shown to be associated with later and less rapid age-associated decline”.

Our group built on these studies by relating intestinal microbiology to cognitive
function in long-term residential aged care in Australia”. Gut microbiome features
were determined through integrated metagenomic and metabolomic approaches,
while circulating levels of microbial metabolites and inflammatory mediators
were assessed through metabolomic analysis. Using this approach, we i1dentified
significant associations between greater capacity for microbial synthesis of
neurotransmitters (glutamate and gamma-aminobutyric acid production), and
regulators of systemic immunity (SCFAs)” and cellular metabolism (L-arginine,
essential for autophagy)® and preservation of cognitive function (Psychogeriatric
Assessment Scale - Cognitive Impairment Scale, and Australian standardized
cognitive test for use in aged care settings that correlates with the Mini Mental State
Examination)”. These relationships were independent of age, sex, antibiotic exposure,
and diet, and persisted following correction for multiple testing. Further exploration
of these relationships in a cohort of younger individuals who were 1dentified as at
increased risk of dementia development showed significant associations between the
capacity for microbial biosynthesis of the SCFA butyrate and brain amyloid levels,
the diagnostic marker for Alzheimer’'s disease.

During this meeting, Professor Rogers will discuss his group’s most recent insights
into the mechanisms by which intestinal microbiology influence ageing-associated



cognitive decline and opportunities for microbiome-targeted risk reduction strategies.
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