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Proteins Needs to ensure accurate and comparable protein measurements Project progress beyond the state of the art

for

New Sl-traceable approaches purity

assessment of heterogeneous proteins

* Dynamic, heterogeneous and large biomolecules * Extend Sl-traceable purity assessment and quantification in matrices of large and modified proteins .

(~10nm) with biological relevance * Unravel protein overall structures, interactions, and their relationship to function

* Constituted of building blocks (~few A): amino acids - Consider a holistic approach by evaluating additional physical units (units of time or length) and Guides for glycoprotein quantitication
develop metrological references with fit-for-purpose uncertainties and Sl-traceability  Reference protocols for HOS MS-based analysis,
Cob © — . . . .
® :%‘ * Provide recommendations to better define the measurand by considering the complexity, Including pioneer measurement uncertainty
Amino Acids Function ||~ Activity heterogeneity, and overall structure of proteins * Correlation between MS-based data and physical
/O/O " &2 Interaction | | Amount methods data
PTMs Primary structure St?&%?frzo(ﬁg;) ProMET to address fundamental metrology challenges * Innovative in-vitro assays for the determination of

protein function
* Project, gathering NMIs/Dls and the academic community from proteomics, structural and

systems biology to address needs and initiate the future of protein metrology * Models for correlation between protein structure,

interaction and function

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

antigen/antibody:
TNFa / anti-TNFa

(17kDa + 150 kDa)

Calmodulin
(17kDa)

IGF1
(8kDa)

Proteins & Metrology

* 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 Sl for small unmodified protein®:

- Purity assessment
- Quantification in matrices

* Lack of comparability of results between different

measurement
quantification?3

principles highlighted for

Protein Structure & Activity

* Variations in the primary structure naturally occur
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protein

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 at the primary
structure level

« Sourcing/Production of materials
 Conventional vs new

* Implementation on antibody model

Spectrometry (MS) approaches to:
- establish impurity profile
- quantify PTMs site occupancy
- quantify glycoprotein

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)

Q‘L Characterisation of HOS

Mass H

Modern MS technologies (HDX-MS,
IM-MS, XL-MS) to identify and
quantify:

- conformational states

- protein-protein interactions
« Complementary biophysical and
high resolution structural methods
to assess conformational dynamics

Impact

Improve accuracy and comparability of protein

measurements

— access to more reliable data/results

Contribution in different areas:

/

Impact of primary structure and
HOS on quantification strategies
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* Design of experiment on immunoassays
(IA) and MS to assess impact on:
- calibration
- sample preparation for MS methods

« Compare quantitative results from IA
and MS-based methods
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Influence of variations on function & Metrology framework

* Affinity biosensor and capillary electrophoresis-MS to
determine protein function

« Data compilation = correlation between structure and function

* Measurement uncertainty frameworks

 Final guidelines

* 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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- One protein represented by a complex mixture of define the measurand for protein (WP4) (®)5%: NMIsiDls °. Research
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modified proteins: proteoforms 'Josephs R D. et al. Metrologia, 2019. https://doi.org/10.1088/1681-7575/ab27e5 iy, EUROPEAN St L ' © ESL‘SQFLFE;T;’fﬁ_,x &
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* Variations can affect the HOS and biological relevance sGiangrande C et al. CCLM, 2023. https://doi.org/10.1515/cclm-2022-1250 ~ UME
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- Impact on quantitative measurements
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