Engineering the MALDI inter—face for in situ detection ﬁ\mOdlfIEd

peptides in synovial fluids : application to osteoarthritl ‘hagnoms
U. PASCO' L. BERTFIY2 E GROULT,® R. THAI% F. BEAU?, D. NQLEL i, DEVEL2 ‘ |

L

T

G. SUBRA' S. CANTEL"
"IBMM, Univ. Montpellier, ENSCM, CNRS, Montpellier, France; ? CEA, INRAE, MTS, SIMoS, Université Paris-Saclay, Gif-sur-Yvette, I B M M

France :* IRMB, University of Montpellier, INSERM, CHU, Montpellier, France InStitUt deS

Biomolécules

ugo.pasco@umontpellier.fr ; sonia.cantel@umontpellier.fr ;
Max Mousseron

https://doi.org/10.17952/38EPS.2026.P248

Introduction

Osteoarthritis is one of the most common joint diseases, but its treatment remains limited, largely due to late diagnosis. It is usually detected only when pain appears, by which point significant tissue damage has already occurred.* This
degradation is attributed to increased concentration of active matrix metalloproteinases (MMPs), making them promising early biomarkers, but their detection remains challenging because of their low abundance and the coexistence of
inactive forms and active forms.*®

Here, we present a sensitive and selective MALDI-MS based approach to detect active MMPs in synovial fluid. The method relies rational design of aprotic MALDI matrices combined with specific mass-tag probes, allowing selective
detection of active enzymes down to the nanomolar range.* This approach highlights the potential of tailored MALDI-MS strategies for early OA biomarker detection.
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Matrices and tags evaluation (n=9)
Model peptides synthesis MALDI-MS spectra
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Application to MMPs detection in OA (n=4)
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? Synthetic synovial fluid was purchased to optimize our treatment pipeline. Viscosity was first reduced from 0.1 to 0.01 Pa-s using hyaluronidase (1 ug/ml). Tailored affinity-based probes® (AfBPs) were then used for selective labeling of h(MMPs (37°C, 1 uM, 4h), followed by immunodepletion of albumin and
_. gamma globulins to simplify the medium (from 0.7 g/l to 10 ug/ml). Samples were then digested with trypsin (1:16 enzyme/protein ratio, 2h, 50°C) followed by chymotrypsin (1:32, 2h, 50°C). Samples are then desalted on zip-tip column and analysed in MALDI mass spectrometry.
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Matrix design Matrix and tag interplay Biological application Perspectives
Among 79 screened structures, 30 were synthesized High molar extinction coefficients did not A synovial-fluid treatment pipeline was established, Validation in human synovial fluid samples and
and 9 selected for MALDI-MS evaluation. Lamdba max systematically translate into improved MALDI enabling LOD determination of peptides bearing the extension of the approach to active MMP profiling for
were predicted with a mean error of 10nm. performance, with optimal performance observed four best-performing tags. early osteoarthritis detection.

around 25,000 L-mol-t-cm™1.
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