
Background

Aims

Psychobiotics are an emerging subset of probiotics classified by

their bioactive potential to communicate with the gut-brain axis.

Neuropsychological interventions using psychobiotics report mixed

outcomes and strain-specific responses.

Strain-specificity exemplifies the need to develop advanced

screening approaches to improve selection of psychobiotic

candidates for preclinical and human interventions.

Microbial metabolomics captures in-situ metabolic events of

psychobiotics under fermentation conditions and could acquire new

understandings of psychobiotic metabolism and mechanistic

drivers of gut-brain communications.

Develop a screening technique to evaluate the capacities of

psychobiotic candidates to produce neuroactive metabolites of

interest including short chain fatty acids (SCFAs), neurotransmitters

and bioactive peptides.

Explore the influence of amino acid enrichment (neurotransmitter

precursors) and fermentation time on the metabolic profiles.
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Results
1H NMR spectral profiles for each strain

Spectral readouts from proton nuclear magnetic resonance (1H NMR) stratified by one spectra per strain under non-enriched media conditions representative of the late log extraction. 

Metabolites acetate (A) and pyroglutamate (B) are expanded to show their production under different amino acid enrichment conditions .

Enrichment conditions: NE-non-enriched media, Trp-tyrptophan, Gln-glutamine, Tyr-tyrosine. 

Heatmap of identified metabolic profiles from candidates

• The presented method demonstrates a screening tool combining

monoculture work with bacterial metabolomic profiling to evaluate

psychobiotic candidates and their ability to produce metabolites with

potential neuroactive properties.

• Comparing metabolite profiles across candidate strains provides a more

selective approach to psychobiotic screening compared to traditional

methods which rely heavily on screening psychobiotics for a single

metabolite of interest.

• Metabolite production can be influenced by amino acid enrichment

suggesting co-supplementation may be important to explore.

• This method of screening has potential applications to other probiotic

clinical interventions.

Funding disclaimer: PhD project is financially supported by Optibiotix Health PLC & Fondazione Edmund Mach,                        
Italy. Probiotic candidates were selected from both a culture collection and Optibiotix owned strains.

Acknowledgements: Thanks to Dr Anthony Buckley and research team at the Microbiology Dpt, Leeds Teaching Hospital 
for lab space and micro training. Thanks to Lizzie Wimborne and Arabella Hornung Rodriguez for data analysis support.

REFERENCES: Yong, SJ. et al, Front.In.Neurosciences 13. (2020); Barrett, E. et al, J Applied Microbiology 113(2)441-7 (2012); Forssten, SD. et al, Nutrients 13(2022); Antonelli, T. et al, Pharm Res Com16(2)(1984); Hao, C. et al, SciRep 10(1)(2020)

Workflow process of psychobiotic profiling: monoculturing, metabolomic data acquisition and 

data interpretation.

Key findings 

Greater abundance of acetate 

and propionate in the 

supernatant relative to other 

metabolites.

Acetate contributes to glial cell 

health and appetite regulation.

Propionate is attributed with an 

anti-depressive action but 

excessive propionate may be 

neurotoxic.

Pyroglutamate stimulates GABA 

release from the cerebral cortex 

and may have anxiolytic 

activity. 

Enrichment of amino acids can 

alter the abundance of certain 

metabolites as seen repeatedly 

in glutamine enrichments.

Key findings 
Strain 6 has the most unique 

metabolite profile of the 

psychobiotic candidates including 

production of proline and choline.

Choline is important during 

neurodevelopment, the                          

s-adenosylmethionine cycle and 

may influence acetylcholine and 

dopaminergic signalling.

The different extraction phases 

have similar metabolite profiles, 

with a mild increase in some 

metabolites during the early 

stationary phase. 

Fold change of metabolites in the late log and early 

stationary extractions from baseline. Black squares 

indicate metabolite is not present in strain supernatant. 
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