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• Protein measurements: new area in
metrology (~10 years)

• Quantification currently based on protein
primary structure

 Black and white picture!

• Traceability of measurement results to
the SI for small unmodified protein1:

- Purity assessment

- Quantification in matrices

• Dynamic, heterogeneous and large biomolecules
(~10nm) with biological relevance

• Constituted of building blocks (~few Å): amino acids

• Project, gathering NMIs/DIs and the academic community from proteomics, structural and 
systems biology to address needs and initiate the future of protein metrology

• Lack of comparability of results between different
measurement principles highlighted for protein
quantification2,3

• Variations in the primary structure naturally occur
(truncation, amino acid deletion/substitution, post-
translational modifications PTMs)

 One protein represented by a complex mixture of
modified proteins: proteoforms

• Variations can affect the HOS and biological relevance

 Impact on quantitative measurements

• Extend SI-traceable purity assessment and quantification in matrices of large and modified proteins

• Unravel protein overall structures, interactions, and their relationship to function

• Consider a holistic approach by evaluating additional physical units (units of time or length) and
develop metrological references with fit-for-purpose uncertainties and SI-traceability

• Provide recommendations to better define the measurand by considering the complexity,
heterogeneity, and overall structure of proteins

Calmodulin

(17kDa)

antigen/antibody:
TNFα / anti-TNFα

(17kDa + 150 kDa)

IGF1

(8kDa)

• Investigate the influence of primary
sequence variants and PTMs of proteins
on the assessment of the chemical purity
(WP1)

• Develop fit-for-purpose strategies for the
characterisation and quantification of
HOS using structural mass spectrometry
(MS) combined with other biophysical
approaches and existing computational
techniques (WP2)

• Investigate the impact of structure
heterogeneities on protein
measurements and protein function
(reference measurement procedures and
routine methods) (WP3 & 4)

• Fill the gap by developing a metrology
framework and guidelines to better
define the measurand for protein (WP4)

• New SI-traceable approaches for purity
assessment of heterogeneous proteins

• Guides for glycoprotein quantification

• Reference protocols for HOS MS-based analysis,
including pioneer measurement uncertainty

• Correlation between MS-based data and physical
methods data

• Innovative in-vitro assays for the determination of
protein function

• Models for correlation between protein structure,
interaction and function

• Recommendation to support the definition of
protein measurands, analytical targets, and their
associated measurement uncertainty

Improve accuracy and comparability of protein
measurements
 access to more reliable data/results

Contribution in different areas:
• New tests toward precision medicine
• Access therapies at lower costs
• Safety of the food chain and consumer protection
• Better doping assays
• New environmental applications
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Needs to ensure accurate and comparable protein measurements
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