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Objectives

• How do viral vector-based COVID-19 vaccines lead to VITT?

o PF4 and ChAdOx1 interaction – molecular mapping

• How do the clotting events happen in VITT?

o Molecular and biochemical characteristics of VITT antibodies 
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Viral vector-based COVID-19 vaccines and VITT

• Vaccine-induced immune thrombotic thrombocytopenia (VITT)

• Thrombosis and thrombocytopenia following vaccination with 

adenovirus-based COVID-19 vaccines:

o ChAdOx1 nCoV-19/AZD1222 (Oxford-AstraZeneca) 

o Ad26.COV.2.S (Johnson & Johnson) 

• Associated with IgG class antibodies against platelet factor 4 

(PF4)

PF4-ChAdOx1-IgG 

complex
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• ChAdOx1 binds to PF4 at the Heparin binding site – inhibition 

assays

• Charge-dependent electrostatic interaction occurring mostly at the 

inter-hexon spaces
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• Immunofluorescence microscopy revealed complexes between:

o ChAdOx1-derived hexon particles & PF4

o ChAdOx1, PF4 & VITT anti-PF4 IgG on platelet surface

• Vaccination with ChAdOx1 induces proinflammatory responses 

o Presence of T-Rex HEK293-origined proteins and EDTA in 

the vaccine

• B cells produce anti-PF4 IgGs, which further lead to platelet 

activation
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PF4 binding to ChAdOx1 using Biolayer Interferometry

Amine Coupling SensorStreptavidin Sensor

Response (nm) KD (M) KD error

2.04 1.08E-09 4.06E-11

[AZD1222] 

(VP/mL)

Response 

(nm)

KD

(M)

KD error

1.2E12 1.29 4.20E-09 4.40E-09

AZD1222

Association Dissociation

Association Dissociation

PF4
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Alanine Scanning Mutagenesis technology

Wild-type PF4

(70 amino acids) EAEEDGDLQCL      …… QAPLYKKIIKKLLES

Mutant E1A

Mutant A2V

Mutant E3A

Mutant L68A

Mutant E69A

Mutant S70A

AAEEDGDLQCL      …… QAPLYKKIIKKLLES

EvEEDGDLQCL      …… QAPLYKKIIKKLLES
EAAEDGDLQCL      …… QAPLYKKIIKKLLES

EAEEDGDLQCL      …… QAPLYKKIIKKLAES

EAEEDGDLQCL      …… QAPLYKKIIKKLLAS

EAEEDGDLQCL      …… QAPLYKKIIKKLLEA
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Molecular mapping of PF4 binding to ChAdOx1 using BLI

• Coupled ChAdOx1 to BLI sensors

• Measured > 45% loss in binding of all 

PF4 mutants compared to wildtype PF4

• Identified multiple amino acids involved 

in the binding of PF4 and ChAdOx1

• ChAdOx1 binding site overlaps with the 

heparin site 

• there are 5aa in common between the 

two binding sites
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ChAdOx1 site

(≥ 45% loss of binding 
comparing to WT PF4) 

45o

Heparin site

45o

Molecular Mapping of PF4 binding to ChAdOx1
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A) VITT (n = 5) B) Heparin binding site C) HIT (n = 4) D) HIT (n = 6)

VITT antibodies bind to a distinct and restricted site on PF4, which overlaps the heparin binding 

site
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VITT # 1 (J&J) VITT # 3 (J&J)VITT # 2 (J&J)
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