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THE CHALLENGE OF ME/CFS | WHY ARE WE STILL STUCK?

Immune Hormonal dysregulation
dysregulation

Gut dysbiosis Dysfunctional lipid
metabolism

Persistent pathogen

/i involvement?

A 4

Neuroinflammation .
Dysfunctional energy

metabolism

No treatment




BIOMARKERS | molecular disease signatures

Biomarkers

Biological molecules present in body fluids or tissues that is indicative of
normal or abnormal biological processes, or of a disease or medical condition.

Why we need “biomarkers” for diseases?

Qe LY

Diagnosis Stratification Prognosis Treatment Mechanistic

monitoring insights

A single biomarker is unlikely for a multisystem disease like ME/CFS; identifying a panel of interacting
markers — a “disease fingerprint” — could enable translation.
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% METABOLOMICS |what small molecules can tell us

Metabolomics

The study of small molecules in our body (called metabolites) that reflect how
our organs and cells are functioning.

Why study metabolites for diseases?

Dynamic Functional Directiy reflects
biological activity



WHY WE NEED OUR NOVEL TECHNOLOGIES

Metabolomics allows us to measure thousands of small molecules in the body - but we don’t know the identity
of many of them

If we don’t know what a molecule is, it is very difficult to understand what role it might play in ME/CFS
Identifying these molecules could reveal biological differences between patients, help us define ME/CFS
subgroups, and ultimately identify potential markers for diagnosis and treatment

At the Rosalind Franklin Institute (RFI), we have specialised technology that can identify the structure of

unknown molecules - even when only tiny amounts are present

Confirmed
structure of
molecule

Crystallise molecule(s)



THE PROJECT |a new way to find biomarkers

Our Workflow Is More Flexible

1. FIND IMPORTANT MOLECULES 2. ADVANCED STRUCTURAL ANALYSIS

Limitations Of Traditional Methods
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The ME/CFS Cohorts We Are Studying:
1. Exercise intervention cohort ° 2. Cryotherapy cohort 1011 3. Post-exertional malaise cohort 12
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OUR PROGRESS SO FAR | Applying method to disease molecules

Our method worked successfully on molecules 9 We successfully applied our method to an
made in our laboratory

10. Lumsden et al., ChemRxiv (2026) ME/CFS-related molecule

ME/CFS vs Healthy molecules

. Unknown

Known

(Preliminary, unpublished data)
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A molecule
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microscope and fragmentation
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