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Protein glycosylation

e The most elaborate post-translational modification

Voet and Voet, Biochemistry 4th edition. 2010
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This is the Spike

This is the Spike with glycans
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Every IgG carries a functional N-glycan at Asn297

e Each IgG heavy chain carries a conserved N-glycan at Asn297 of the Fc region.

e A biantennary core is variably decorated with galactose |sialic acid}|core fucose|and i)isecting GlcNACc

Anti-inflammatory actions
reduced affinity for FcyRINA
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The IgG glycome is a modifiable readout of immune status
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e Regulated by large gene networks pleiotropic with age- and inflammation-related disease.
e Shifted by environment and lifestyle (smoking, stress, diet, sleep, exercise).

¢ |gG glycome changes track, and can precede, ageing-related and inflammatory disease.




The IgG glycome changes up to a decade before people are
diagnosed with diabetes, CVD or inflammatory diseases
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The IgG glycome in COVID-19
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IgG glycosylation differs depending on the virus

Anti-inflammatory actions
reduced affinity for FcyRIIIA
increased FcyRIIB expression via DC-SIGN
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The fucosylation case

Control 1gG glycan traits with age

100

95.8 95.2

80 -

9
S 60 -
S —— F total e A A om
GCJ G total '.OII ll.'.
g - S total
= - B total
5 401
o
5 Asn
@]

23.7

20 1 18.5 )
14.7 S | e Exceptionally stable
e Considered a protective mechanism
0 T T T T T T
20 30 40 50 60 70
Age (years) e Absence causes 30-40x stronger

binding to FcyRllla

Kristi¢ and Lauc, Immunol Rev 2024 e



The fucosylation case

Blood cell alloantigens

Kapur et al., Blood 2014; Kapur et al. Br J Haematol 2014; Wuhrer et al., ) Proteome Res 2009
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N Dengue virus, HIV

MBAT Wang et al., Science 2017; Ackerman J Clin Invest 2013
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The IgG glycome shifts from ~95% to as low as ~10% core fucosylated
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Afucosylated IgG: a hallmark of enveloped-virus responses

Soluble antigen
» Non-enveloped viruses
« Protein based vaccines
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Open question: does vaccination reshape the same glyco-features?

PIPELINE (Pregnancy and Infant PrEparedness pLatform IN Europe)

glycomics in maternal & infant RSV immunisation

e Horizon Europe adaptive platform trial for pandemic preparedness;
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reshapes the same effector-relevant glycan traits is unknown.

Figure 1. Schematics of various glycoanalytical workflows available in GENOS

Why it matters

Functional, quantitative antibody phenotyping at scale, for RSV
today and for emerging pathogens tomorrow.

» PIPELINE

Funded by
the European Union
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Genos: high-throughput glycomics at scale

e >200,000 individual glycomes analysed over the past decade.

* > 80% of glycomes published in major clinical and
epidemiological studies come from Genos.

e Platform: 7 UHPLC systems, LC-MS and CGE; up to 200
samples/day; CE-IVDR IgG glycome kit.

e Reach: €40M+ competitive funding, >300 publications, global
cohort collaborations (institutional data).
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Thank you

Let’s collaborate!

acindric@genos.hr
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