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Fucosylation as molecular switch
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Afucosylated IgG has elevated binding and 
activity for the human FcgRIII family
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- Even larger (all- nothing) FcgRIII-mediated differences in
enhanced ADCC and phagocytosis activity 
by NK, Monocytes, Macrophages and Neutrophils
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Temming & de Taeye et al Journal of Immunology 2019;203(12):3126-3135
Dekkers et al Frontiers in Immunology 2017;8:877

Afucosylation enhances NK-cell mediated ADCC

Fucosylated anti-D

Afucosylated anti-D

No IgG

Functional activity

6



7

Fucose is seemingly invariably present in plasma IgG
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So why would 
afucosylation be 
important? (as it is hardly found in humans)

- Except perhaps for anti-tumour therapies… 
(Marcus et al NEJMed 2017;377:1331-44; Freeman & Sehn: BJH 2018;182:29-45)
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Glycosylation of IgG to blood cells in pregnancy (Platelets and RBC)

Antibody titer not strictly 

predictive of severity!

9
Sonnefeld et al, Br J Haematol 2016;174(2):310-20. 
Kapur et al, Blood 2014;123:471-80
Wuhrer et al J Proteome Res. 2009;8:450-6,
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Anti-platelet and anti-RBC IgG-glycosylation

show unique responses (alloimmune)

Sonnefeld et al, Br J Haematol 2016;174(2):310-20. 
Kapur et al, Blood 2014;123:471-80
Wuhrer et al J Proteome Res. 2009;8:450-6,

ASN 297 
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Fucose 

Bisected 

Sialic acid 
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Sonneveld et al Br J Haematol. 2017 Feb;176(4):651-660.
Kapur et al, Transfusion, 2015 ;55(3):553-62.
Kapur et al, Br J Haematol. 2014, 166(6):936-45.

HPA-1a: Human Platelet Antigen 1a
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Fucose

[                     ]



7 June 2021 | 11

Afucosylated IgG appearing in immunity to blood cells

Antibody titer not strictly 

predictive of severity!

HDN

(Rhesus)

FNAIT

(HPA)

Platelets

RBC

Also occurs after blood transfusion
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Wuhrer et al J Proteome Res. 2009;8:450-6,
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Known hypofucosylated IgG Fc responses

• Anti-Human Platelet Antigen-1a (Wuhrer et at, J Proteom Res 2009; 8;

• Anti-RBC antigens (Rhesus) (Kapur et al, Br J Haematol 2014; 

• Anti-dengue (Wang et al. Science 2017; 355)

• Anti-HIV (Ackerman J Clin Invest 2013; 123)

Kapur et al Blood 2014; Sonneveld et al BJH 2016)

Kapur et al Transfusion 2015, Sonneveld et al BHJ 2017, Sci Rep 2017, Front Immuol 2018)
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High fucose

-Total IgG-

Tetanus toxoid, 

inactivated influenza, 
- Selman et al. 2012 Mol Cell Proteomics.

Inactivated influenza, 

Menincococcal, 

Pneumococcal,
- Vestrheim et al 2014 Immun Inflamm

Citrullinated proteins
- Rombouts et al 2016 Ann Rheum Dis 



RBC Infected cell

B cell

Paternal antigen Self

Viral antigen Recognition of self
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- Recognition of self hypothesis -

13

Bacteria

Non-enveloped
Viruses



Alloantibodies and anti-viral responses: only enveloped viruses

Larsen et al Science 2021;371(6532):eabc8378.

High fucose

-Total IgG-

Tetanus toxoid, 

inactivated influenza, 
- Selman et al. 2012 Mol Cell Proteomics.

Inactivated influenza, 

Menincococcal, 

Pneumococcal,
- Vestrheim et al 2014 Immun Inflamm

Citrullinated proteins
- Rombouts et al 2016 Ann Rheum Dis 

Low fucose

Platelet antigens
-Wuhrer et al 2009 J Proteome Res.

-Kapur et al Blood 2014

-Sonnevel et al 2016 Br J Haematol

RBC antigens
-Kapur et al 2014 Br J Haematol. 

-Kapur et al 2015 Transfusion, 

-Sonneveld et al 2017 Br J Haematol. 

-Sonneveld et al 2018 Front Immunol

HIV
- Ackerman et al, 2013 J Clin Invest.

Dengue
- Wang et al, Science 2017

14
MumpsHBV
Measles



Blood bank donors ICU-patients

COVID-19 responses

15Larsen et al Science 2021;371(6532):eabc8378.
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Where is this taking place?

Alveolar macrophages
expressing FcγRIIIa
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Afucosylated IgG create pro-inflammatory environment through 
FcgR on macrophages
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Larsen et al Science 2021;371(6532):eabc8378.

Hoepel et al Science translational medicine  in press 2021
10.1126/scitranslmed.abf8654

Also blocked by SYK inhibitor Fostamatinib 

Fucosylated-antiS

Afucosylated-antiS
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ICU

Antibody glycosylation and inflammation in time

Larsen et al Science 2021;371(6532):eabc8378.
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TLR3-
stimulus

FcgRIII
activation

Fucosylated IgG Afucosylated IgG

Membrane bound foreign protein
- Alloantigen on blood cells
- Enveloped viral infected cells

Self

Foreign antigen

FcgRIII

IgG

Alloantigen

Soluble antigen
- Non- enveloped viruses
- Protein-based vaccines

FcgR-
stimulus

Acute phase response / Inflammation

Myeloid and NK cells
(ADCC/Phagocytosis/

IL-6 Secretion)
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RBC Infected cell

B cell

Paternal antigen Self

Viral antigen Recognition of self
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COVID-19 vaccines?

20

Bacteria

Non-enveloped
Viruses

AZ
J&J

Moderna
Pfizer



Afucosylated IgG responses in humans
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