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SI traceable RMPs and CRMs areessential to underpin a worldwide standardi
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NEuroBioStand is a European consortium funded within the EPM Health call 2022, aimed at developin% a metrological research framework for

standardizing biomarkers of neurodegenerative diseases (NDDs), ensuring equivalent results among different measurement procedures, and 1 Y
facilitating the establishment of common reference intervals and cut-off values. In clinical chemistry, the highest level of standarc{)ization for end- _

user measurement procedures is achieved through the development of reference materials (RMs) and/or reference measurement procedures Patients’  Blood

(RMPs) to establish a calibration hierarchy to the International System of Units (SI). This work is accomplished through tight collaboration among recruitement | I EEEEEE Worldwide
NMIs/Dis, academics, clinicians, and industry, under the umbrella of the IFCC WG-BND. Commutability Standarisation

P-tau measurements in plasma

Standardisation of NfL in blood derivatives Emerging biomarkers and novel approaches for

protein structural conformation determination
P-tau is a promising biomarker for Alzheimer’s disease. Its measurement in plasma | | Neurofilament light chain (NfL) has been established as a robust biomarker for
constitute a breakthrough for early diagnosis and patients stratification in clinical trials. | | neuroaxonal damage in various neurological conditions. - o e :
; . . AR . . . HE g R The consortium has selected GFAP
The first step in standardising this biomarker is defining the measurand, focusing on . _ = M 2s an emeroing biomarker
specific phosphorylated isoforms, including P-tau181, P-tau217, and P-tau231. Clinical IP-based LC-MS method in serum = " SN S = : — . sllg .
e @ @ - 3 z candidate to promote its
Development of phosphorylated calibration materials o~ g o F W el e, G implementation in clinical practice
Phosphopeptide primary ca:_ibrators have been developed. A protein prirpary calibrator ¢ o i Correlation of the LC-MS method with i by developing an LC-MS method to
for tau was already available within the consortium (1) and a recombinant GSK-3[3- ﬁ e o B i oo . g evaluate the feasibility for SI-
phosphorylated Tau protein is also under investigation to assess its suitability as =~ ®f— ¥ ¥ — z — ? Y — LK ’ — ‘ T et traceable quantification in
primary calibrator for the different P-tau isoforms. In particular, its purity (a), mass e =7k i T biological fluids.
fraction (b) and the site occupancy (c) (% of phosphorylation sites actually modified) Rt tad T o [ S
are under investigation. o Tag 3
omTE — Site occupancy Development of a Si-traceable primary calibrator and RMP | e
e v N phosphopeptide () 7 & (b) + , _ . HDX-MS approach revealed that NfL has a s
-tau eptide - , _ i 1,35 Alanine . . . 8
P-tau231 Eegude VAVVRTPPKSPSSAK (D) & e ’ : /»// n . - - . A pr otein primar y Cahbr gtor _haS been . COIlfOI' matlonal heter ogenelty and adopts dlffer ent Fo>
P-tau231 peptide KVAWRTPPII<SPSSAK /’//‘ ! 15 _ developed and CharaCterlsed 11N tel‘mS Of purlty Conformatlons ln Varlous envn:‘onments Interactlons
Recombinant protein Tau-441 m— e %,05 o e : . . ) . o [~
Recombinant protein GSK-3B- phosphorylated Tau-441 S A I - - 055 ! v ® Profine (a) and Imass fraCtlon (b) Wlth human Serum albumln (HSA) were 1dent1fled, A
Site occupancy is around 0.3% for the - e - - and higher-order structures such as dimers and e
phosphosites 181 and 217 S tetramers were observed (4). e
[Concentration of P-tau] = 1711,9 + 90,4 pug/g (k=2) [5,3%)] ‘ «O° oS s SRR
XS 3) SO xO° ‘\‘\\'\06 19&\0‘5666
RMP Wit B i et e
1ml plasma = E' ~ B % . . — @909’ — \ . 9) xefb(\‘dri,g 5 N/@\N o, N A\ . M No data
- 1 AL Y The sample preparation workflow is based - . 1 B ¢ T ] ) Studies on tau and phosphorylated tau
IP non-phospho antibodies 31 =R 5 g, ® . . (@t m—— — 0 0 N i 1 1 1 _
_ " RN LA on an [P protocol (2): gravimetrical 25 2eh samples using native and intact LC-MS
| P sase swes wwes wess sample preparation and the spiking of the Waters analys%s | aIe under devglopment.
e AL 11 labelled internal standards are being \/ reve T nn Crosslinkin -MS 1 evealed  significant
P AR RIE LR BN H . [ ; | 1 included. The candidate RMP will certify 'Natural NfL e | 3 Ll Stﬁucttlllral 1dlfgerrernces 1pitween Tau ﬁng
i PR £ 2.0 e ' D AT o . . U . . , - ¥ * ] phosphorylate au, with a new metho
-~ cess wees wess wwee P-tauconcentration in pilot matrix-based | | 4 antibody-free method is under validation in CSF. Samples spiked with CSF have already U = [ VN e B develo edyfor qir-wise network and cluster
| reference materials. shown high commutability (3) and the RMP in CSF will be used to certify CRMs o G e e p pai
Orbitrap Lumos (Thermo) oo~ o amam <05 gL & Y - 7 — S analysis of crosslinks.
Outcomes for industrial and other users communities Wider Toact References
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Outcomes for the metrological and scientific communities

J New metrological approaches for PTMs

 Better understanding of the protein conformational analysis and of the impact of three-
dimensional structure on pathological mechanisms
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