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Figure 1. Low fucosylation and high galactosylation of the IgG F tail enhances
adhesion to von Willebrand Factor. Platelet adhesion to slides coated with immune
complexes containing recombinant SARS-CoV-2 spike protein and COVA1-18 recombinant
anti-spike IgG with modified glyocosylation. (Ai) Numbers of platelets adhered to glass slides
coated with FCS (negative control), spike protein only or spike protein plus unmodified 1gG
(WT) or IgG modified to have low fucosylation (low fuc), high galactosylation (high gal) or
both (low fuc high gal) and (Aii) representative images of adhered platelets stained with
DiOC6. (Bi) Numbers of platelets adhered to vVWF plus immune complexes containing spike
protein and modified IgGs and (Bii) representative images of adhered platelets. (Ci) Volume
of thrombi formed on VWF with immune complexes containing spike and either WT 1gG or
IgG with modified glyosylation and (Cii) representative images of thrombi stained with
DIOC6. (Di) Volume of thrombi formed on VWF plus WT IgG or IgG with low fucosylation and
high galactosylation in the presence or absence of 20ug/ml IV.3 and (Dii) representative
images of thrombi stained with DIOC6. Values are mean * s.e.m. Significant differences
were tested by 2-way ANOVA with the Tukey multiple comparisons test, * p < 0.05, ** p <
0.01.

Figure 2. Aggregation and integrin a;sB3 activation are unaffected by COVID19
immune complexes. (Ai) Concentration response curves plotting platelet aggregation
following stimulation with a range of type | collagen concentrations (from 10ug/ml to
10ng/ml) in the presence of immune complexes containing spike plus WT IgG or IgG with
modified glycosylation and (Bi) scatter plots of logECso for collagen in the presence of the
different treatments. Fibrinogen binding to platelets measured by flow cytometry following
stimulation with (Ci) 10uM ADP, (Cii) 1ug/ml CRP-XL, (Ciii) 1uM TRAP-6 in the presence of
spike only or immune complexes containing WT IgG or IgG with modified gycosylation.
Significant differences were tested by 2-way ANOVA with the Tukey multiple comparisons

test.

Figure 3. Prothrombotic activity of low fucose, high galactose IgG1l immune
complexes is inhibited by Syk, Btk or P2Y12 inhibition. (A) Volume of thrombi formed in
perfusion chambers on VWF plus immune complexes containing spike protein plus either WT
IgG or IgG modified to have low fucosylation and high galactosylation following treatment
with vehicle (DMSO), 1uM R406, 1um ibrutinib or 1uM cangrelor and (B) representative
images of thrombi stained with DIOC6. Values are mean * s.e.m. Significant differences
were tested by 2-way ANOVA with the Tukey multiple comparisons test, * p < 0.05, ** p <
0.01.
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Figure 4. Aberrant glycosylation of anti-spike IgG in immune complexes act in concert
with VWF to enhance platelet thrombus formation. SARS-CoV-2 infects vascular
endothelial cells, and combined with other inflammatory signals, results in endothelial
activation and release of pro-thrombotic factors including VWF. After the onset of adaptive
immunity, anti-spike IgG accumulates in the circulation and binds to SARS-CoV-2. In
critically ill COVID-19 patients, anti-spike IgG has abnormally low levels of fucosylation and
high levels of galactosylation. Immune complexes containing this aberrant glycosylation
pattern activate platelet FcyRIIA which stimulate intracellular signals that synergise with the
adhesive ligand VWF to promote platelet activation and thrombus formation. Schematic was
created with BioRender.com.

Fucosylation | Galactosylation Sialylation Bisection
(%) (%) (%) (%)
COVA1-18 97.8 19.6 1.1 2.4
COVA1-18 low fucose 8.7 17.4 0.7 0.3
COVAL1-18 high galactose 98.1 83.0 11.3 1.0
COVAL1-18 low fucose high galactose 9.1 77.6 5.4 0.2

Table 1. Glycosylation of WT and modified COVA1-18 IgG.
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