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The Gut Microbiome: A New Frontier in Personalised Medicine.
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Figure 1-Alexander JL, Mullish BH, Thomas L, et al
Recent advances in our understanding of the gut microbiome: an analysis 
from the Gut Microbiota for Health Expert Panel of the British Society of 
Gastroenterology
Gut 2026 Jun 2:gutjnl-2026-338252

In just a decade, the microbiome has become one of the most 
rapidly advancing fields in personalised healthcare.

• Influences immunity, metabolism, inflammation and gut barrier 
function

• Helps explain why individuals respond differently to the same 
intervention

• Links nutrition, host physiology and health outcomes

• Provides a potentially modifiable target for personalised care

Increasingly recognised as a source of clinically actionable 
insights!

Few biological systems are simultaneously so 
influential, so individual, and so modifiable.



How Can the Gut Microbiome Influence Health?
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Figure 2- Fan Y, Pedersen O. Gut microbiota in human metabolic health and disease. Nat Rev Microbiol. 
2021 Jan;19(1):55-71

Gut microbes interact with the host primarily 
through microbial metabolites and signalling 
molecules.

Health-supporting pathways
SCFAs → energy metabolism, immune regulation, 
gut barrier integrity 
Secondary bile acids → FXR/TGR5 signalling, 
metabolic homeostasis 
Indoles & tryptophan metabolites → AhR 
activation, mucosal and immune function 
Neuroactive compounds → gut–brain 
communication and neuroendocrine signalling
 
Potentially adverse pathways
LPS (lipopolysaccharide) → immune activation and 
inflammatory signalling 
TMA → TMAO → cardiovascular and metabolic risk 
pathways

Microbial metabolites provide a mechanistic link 
between diet, the microbiome, and host 
physiology.



Why Traditional Microbiome Interpretation Often Falls Short
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From reductionist 
interpretation to 
ecosystem-based 
microbiome assessment



Gut Resilience: A Key Determinant of Microbiome Health.
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Figure 3- Safarchi A, Al-Qadami G, Tran CD and Conlon M Understanding dysbiosis and 
resilience in the human gut microbiome: biomarkers, interventions, and challenges. 
Front. Microbiol. 2025 16:1559521

Resilience = ability of the microbiome to 
maintain function despite challenges
• Resist disturbance
• Recover after perturbation
• Maintain key functions
• Adapt to change

Influenced by
• Diversity and ecological interactions
• Functional redundancy
• Diet, medications and lifestyle

Biomarkers of resilience
• Higher microbial diversity
• SCFA-producing bacteria and balanced 
“beneficial” bacteria
• Functional redundancy
• Recovery-associated taxa (e.g. Akkermansia, 
Faecalibacterium)
• Metabolic flexibility

The defining feature of a healthy microbiome is not just “who” is 
present, but how effectively the ecosystem maintains function, 
adapts, and recovers under pressure!



The GutID Ecosystem Approach.
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Target Plot: ecosystem structure and microbial composition 
across taxonomic levels
Integrated analysis: resilience, functional potential, and host–
microbiome interactions (gut-axes).
Ecosystem-level interpretation: moving beyond individual 
organisms toward clinically meaningful patterns



Why Accurate Testing Matters!
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Why accuracy matters
• Many microbial functions are 
species- and strain-specific
• Ecosystem resilience depends on 
accurate community profiling
• Functional interpretation is only as 
reliable as the organisms identified

Clinical consideration
Greater taxonomic resolution may 
provide more ecological insight than 
broader but lower-resolution microbial 
surveys.

A high-resolution assessment of 
bacterial communities may provide 
greater ecosystem-level insight than 
a broader but lower-resolution survey 
of multiple microbial kingdoms



Comparing Microbiome Testing Technologies.
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Key Clinical Questions
PCR: Is a specific organism or 
gene present?
16S rRNA: Which bacterial 
groups are present?
Titan-1 (gut-ID): Which 
bacterial species and strains 
are present, and in what 
abundance? 
Shotgun Metagenomics: 
What DNA is present in the 
sample?

Different technologies answer 
different biological questions 
and provide different levels of 
ecological insight.



Case Study: A Healthy Diet Does Not Guarantee a Resilient Microbiome!
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Clinical Background.
Female, 36 years
 Fibre-rich, polyphenol-rich whole-food diet
 Regular fermented foods
Daily bowel movements 
Persistent gastritis symptoms
 Significant stress and disrupted sleep Extensive lifetime antibiotic exposure

Why This Matters
 Ecosystem structure may be missed when dominant organisms are not accurately 

identified
 Diet quality alone does not determine microbiome resilience
 Host factors, life history, stress, sleep, and previous antimicrobial exposure shape 

ecosystem function
Accurate microbial identification may fundamentally alter ecosystem interpretation and 

intervention strategy

GutID Findings
~35% of the ecosystem dominated by uncommon or 
poorly characterised taxa
Alteracholeplasma kefrepugnans (26.8%) Reduced 
abundance of protective species. Evidence of 
reduced ecosystem resilience despite an apparently 
microbiome-supportive diet.



Building Resilience: From Interpretation to Intervention.
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What changed the clinical 
management?

Without accurate 
identification:
 "Healthy diet → continue 
current approach“
 
With accurate ecosystem 
assessment:
Target dominant 
Mycoplasmatota

Address inflammatory 
Proteobacteria

Support mucosal integrity

Rebuild resilience and SCFA 
production



The Future of Microbiome Testing in Personalised Medicine.
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Figure 4-Umama Shahid, Microbiome-guided precision medicine: Mechanistic insights, 
multi-omics integration, and translational horizons, The Journal of Precision Medicine: 
Health and Disease,
Volume 3, 2025

Emerging direction of microbiome testing in PM:
• Moving beyond organism detection toward ecosystem-
level interpretation
• Integrating microbial composition, functional 
potential, host physiology, and clinical data
• Increasing emphasis on accuracy, taxonomic 
resolution, and ecological context
• Multi-omics approaches (metagenomics, 
metabolomics, transcriptomics) will improve 
mechanistic understanding
• Microbiome-informed interventions may support 
patient stratification, prevention, and personalised 
care

The future of microbiome testing is not simply 
identifying which microbes are present, but 
understanding how microbial ecosystems influence 
human biology and translating that knowledge into 
precise, clinically meaningful interventions.
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