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Introduction

(a) (b) (c) Quantification of acute-phase inflammation

Nuclear Magnetic Resonance (NMR) spectra of human | .
glycoprotein

serum and plasma show, besides metabolites and lipoproteins,

two characteristic signals termed GlycA and B, arising from the R spectrum >ignal deconvolution and selection ! gg}iﬁ?ﬁyﬁgﬁe&n
acetyl groups of glycans on the surface of acute phase p ] — —> T e N & # Ei";‘ﬁit,?c%;‘;ﬁi”
proteins, which constitute good markers for inflammatory in YR 1 I e NeusAc | —
processes. Here, we report a comprehensive assignment of A L5 (Glyea) Serotransferrin
glycoprotein glycan NMR signals observed in human serum, i : a——

I

showing that GlycA and GlycB signals originate from NeuSAc
and GIcNAc moieties from N-glycans, respectively.
Conventionally determined concentrations of acute phase
glycoproteins correlate well with distinct features in NMR
spectra (R?> up to 0.9422, p-value <0.001), allowing the
simultaneous quantification of several acute phase
inflammation proteins within 10 — 20 min acquisition time (Fig.
1).[1] This is exemplified in serum samples from COVID-19 and
cardiogenic shock patients showing significant changes in
several acute phase proteins compared to healthy controls.
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Figure 1: Strategy used for the quantification of acute-phase inflammation glycoproteins from human serum:
a) A single diffusion- and T,-filtered, J-edited spectrum is acquired from a serum/plasma sample in 5 min. b) Protein
glycosylation profiles are extracted from the N-glycan signals GlycA (NeubAc) and GlycB (GIcNAc) via line shape fitting. c)
Correlation of line shape integral and frequency with NMR spectra obtained from isolated N-glycans and serum glycoproteins
provides the concentration of most abundant serum glycoproteins.

Assignment of GlycA and GlycB signals
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Quantification of Acute-phase Glycoproteins from a COVID-19 and Cardiogenic Shock Patients
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As a proof of concept, we acquired JEDI-PGPE[2] NMR experiments from a set of 24 1 — 4L —__ Fitted
samples from COVID-19 and cardiogenic shock (CS) patients along with healthy controls (Fig. }r
4a). GlycA/B regions were fitted using a series of Lorentzian-Gaussian line shapes (Fig. 4b). i
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Areas under the curve (AUC) from selected fitted line shapes showed good to excellent | IL "’m’
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coefficients of determination R? >0.70 (Fig. 4c) Interestingly, identical glycoproteins could be (©)
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complex diagnostic blood analysis. For more details see Poster P-256.

Figure 4: Analysis of COVID-19 and cardiogenic shock
samples.
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