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:} EVERY CELL HAS A GLYCOCALYX

collection of glyco-conjugates at the cell surface
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D) (GLYCO)BIOLOGY AT THE CELL SURFACE




HUMAN GLYCOSYLATION
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:> GLYCANS: CARBOHYDRATE CHAINS
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:> N-GLYCOSYLATION: UNDER CONSTRUCTION
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Glycocalyx

N-GLYCOSYLATION: DIFFERENTIAL PROCESSING
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Glycocalyx

N-GLYCOSYLATION: MAJOR CLASSES
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O-GLYCOSYLATION
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O-GLYCOSYLATION: MAJOR CLASSES
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O-GLYCOSYLATION: O-GALNAC (MUCIN-TYPE)
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:) 0-GLYCOSYLATION: O-GLCNAC
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PROTEOGLYCANS AND GLYCOSAMINOGLYCANS
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:) GLYCOLIPIDS AND GPI-ANCHORED PROTEINS
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:> GLYCOSYLATION IN HEALTH AND DISEASE
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TUMOR-ASSOCIATED GLYCANS
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GLYCANS IN CANCER DEVELOPMENT
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:> IMMUNOLOGY AND ANTIBODY GLYCOSYLATION
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:) MORE GLYCO-MEDIATED IMMUNOLOGY
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:} GLYCOSYLATION
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} (GLYCO)PROTEOMICS AND GLYCOMICS

1.
Extract {=’ 3 * e
membrane ¢ ¢ = ‘;’; Ej
proteins '!’ &1 = Trypsm V E,
» 4 y —
releaseN(gly;m\/

¢ zic-HILIC
Fractionate by RPLC
Wby B T
H H 2« = Be = - | ", e ’ ‘ 1 Q:’
g g T
LC i I .M.\_)‘ l J .k :.,g_‘ 3 E.E_‘
LC-MS/MS : :
GlycanS — Time (min) ——> g ?’\i
i | ~
Glycomlcso
PNGase F * *
- S TIR T
nLC-MS/MS P YT
. H P
¢ i
¥ oae 4
. Identify deamidated - ?\i
De-glycoproteomics 2 peptides NxS/T/C 2

. nLc-MS/MS Intact
De- I cope tldeS u CIDHCD/ETD .
gycopep ° oy | glycopeptides

Reily, Novak, et al., Nature Reviews Nephrology, 2019, 15: 346-366 Glycoproteomics



D) SITE-SPECIFIC MICROHETEROGENEITY
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D) SITE-SPECIFIC MICROHETEROGENEITY
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} MAPPING THE GLYCOPROTEOME
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:}) MAPPING THE GLYCOPROTEOME



:}) MAPPING THE GLYCOPROTEOME
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D) PROTEOLYSIS
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}) ENRICHMENT AND SEPARATIONS
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Riley, Bertozzi, Pitteri, Coming Soon, 2020.
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}) ENRICHMENT AND SEPARATIONS
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:) ENRICHMENT AND SEPARATIONS
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} ENRICHMENT AND SEPARATIONS
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Isolating Generating Enrichment & lonization  Tandem MS  Interpreting  Quant and
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IONIZATION CONSIDERATIONS

LC-MS/MS
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GLYCOPEPTIDE FRAGMENTATION
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:) GLYCOPEPTIDE FRAGMENTATION
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:) GLYCOPEPTIDE FRAGMENTATION
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:) GLYCOPEPTIDE FRAGMENTATION
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:) GLYCOPEPTIDE FRAGMENTATION

Fragmen- Resonance Beam-type CID / Electron transfer / higher- Conventional
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:}) GLYCOPEPTIDE FRAGMENTATION

Benefits of hybrid fragmentation methods (EThcD, AI-ETD)
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D) WIDELY USED DISSOCIATION METHODS
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:}) MS/MS ACQUISITON SPEED MATTERS
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:) GLYCOPEPTIDE FRAGMENTATION

LC-MS/MS
Isolating Generating Enrichment & lonization [ Tandem MS Interpreting  Quant and
Glycoproteins Glycopeptides Scparations (MS/MS) Spectra Context
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Most popular: Byonic (commerical), pGlyco (academic)
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Complex, but valuable field of proteomics
Several technical challenges that reflect biological heterogeneity
N-glycoproteomics is significantly more advanced than O-glycoproteomics

Active areas of research: enrichment tools, acquisition methods,
informatics tools, quantitative approaches
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