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Genovis Overview

• Swedish biotech company

• Providing enzymes for antibody characterization since 2010

• Conjugation technology for site-specific antibody labeling

• Genovis AB - Lund, Sweden

• Genovis Inc. - Boston & San Diego, USA
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SmartEnzymesTM
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PROTEASES GLYCOSIDASES ANTIBODY 
LABELLING

O-GLYCAN ENZYMES



O-glycosylation – a difficult PTM to analyze

• Structurally diverse

• Labile which makes MS analysis difficult

• Analytical toolbox is limited
• Few O-glycan specific enzymes
• Chemical methods are laborious

• Standard digestion (trypsin, Lys-c etc) difficult on heavily O-glycosylated 
proteins

• O-glycosylated biopharmaceuticals (Etanercept, EPO, hCGb, C1inh etc.) 
are difficult to analyse/quality control

2019-01-30 Genovis SmartEnzymes 4



OgpA – O-glycoprotease from A. 
muciniphila

• O-glycoprotein specific protease

• Recognizes mucin type O-glycans and 
hydrolyzes glycoprotein N-terminally to 
the glycosylated serine or threonine
residue

• Cleaves at core 1 and core 2 glycosites

• Higher activity on non-sialylated O-
glycosylation sites

• No activity on N-glycosylation sites
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OgpA-based workflow for analysis of O-
glycoproteins
Human C1 inhibitor

• 478 amino acids
• 6 N- and up to 26 O-

glycosylation sites
• Mostly core 1 O-glycans with 

a small amount of core 2
• Two available 

biopharmaceuticals: 
recombinant and plasma-
derived
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Quantitative comparison of C1 inhibitor O-
glycosylation
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In-depth mapping of O-glycosylation sites of
human C1 inhibitor
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Stavenhagen et al., N- and O-glycosylation Analysis of Human C1-inhibitor Reveals Extensive Mucin-type O-
Glycosylation. Mol Cell Proteomics. 2018 Jun; 17(6): 1225–1238.

• Two birds with one stone:
• OgpA generates O-glycopeptides specifically
• O-glycosylation sites can be determined from 

the digestion sites rather than ETD 
fragmentation



OgpA in the literature
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Enrichment of O-glycosylated Proteins and Peptides
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Selective enrichment of O-glycosylated
proteins and peptides
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Proteins Peptides



Enrichment of O-glycosylated 
proteins from serum
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• O-glycosylated proteins 
are specifically enriched
using the GlycOCATCH
resin



Enrichment of O-glycosylated 
proteins from serum

• Mapping of O-glycosylation of very low
abundant serum proteins
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Inter-alpha-trypsin inhibitor heavy chain H4 (5ng/ml) 
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… an O-glycoprotease for 

in-depth analysis of O-

glycosylated proteins

… an affinity resin for 

selective enrichment of 

O-glycoproteins


