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Objectives

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

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

« Associated with 1gG class antibodies against platelet factor 4
(PF4)
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SCIENCE ADVANCES | RESEARCH ARTICLE

A Center of mass for PF4 bindings on hexons

CORONAVIRUS

ChAdOXx1 interacts with CAR and PF4 with implications
for thrombosis with thrombocytopenia syndrome
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ChAdOx1 binds to PF4 at the Heparin binding site — inhibition
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PLATELETS AND THROMBOPOIESIS

Insights in ChAdOx1 nCoV-19 vaccine-induced immune
thrombotic thrombocytopenia
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Linda Schonborn,! Martin Beer,® Kati Franzke,® Andreas Biittner,” Boris Fehse,®? Evi X. Stavrou,'®"" Chandini Rangasu'\.ramy,12
Reiner K. Mailer,'? Hanna Englert,'? Maike Frye,'? Thomas Thiele," Stefan Kochanek,'® Lea Krutzke,'® Florian Siegerist,'*
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Early (days 1-2) Antigen (neoepitope) formation
PF4/vaccine complexes

* Immunofluorescence microscopy revealed complexes between:

Immunologic “danger signal”

o ChAdOx1-derived hexon particles & PF4 Vaccine-induced inflammation
o ChAdOx1, PF4 & VITT anti-PF4 IgG on platelet surface l

« Vaccination with ChAdOx1 induces proinflammatory responses Late (days 5-14)  Highly pathogenic antibodies ,
Anti-PF4 autoantibodies (high titer) resembling those

in autoimmune heparin-induced thrombocytopenia

- Presence of T-Rex HEK293-origined proteins and EDTA Iin
Prothrombotic state and amplification

the VaCCine Anti-PF4 antibody-induced platelet activation
Anti-PF4 antibody-induced NETosis

« B cells produce anti-PF4 1gGs, which further lead to platelet
activation l

Vaccine-induced immune thrombocytopenia and thrombosis

McMaster

BRIGHTER WORLD | mcmaster.ca University
B3

Classified as internal/staff & contractors by the European Medicines Agency



PF4 binding to ChAdOx1 using Biolayer Interferometry

Streptavidin Sensor

Association and Dissociation of AZD1222 to Biotinylated-PF4

Amine Coupling Sensor

Association and Dissociation of PF4 to 1.2E11 VP/mL of AZD1222
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Alanine Scanning Mutagenesis technology

Wild-type PF4
(70 amino acids)
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Molecular mapping of PF4 binding to ChAdOx1 using BLI

o Coupled ChAdOx1 to BLI sensors % Loss to ChAdOx1 Binding in Comparison to WT PF4
20—

* Measured > 45% loss in binding of all

WT PF4 binding 0 || I
PF4 mutants compared to wildtype PF4 20 ‘ I ‘ I ‘ | | I | ‘ |
-40

« Identified multiple amino acids involved 60~
in the binding of PF4 and ChAdOx1 -80
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° ChAdOXl b|nd|ng Site Overlaps W|th the EAEEDGDLQCLCVKTTSQVRPRHITSLEVIKAGPHCPTAQL IATLKNGRKICLDLQAPLYKKI IKKLLES
heparin site

EAEEDGDLQCLCVKTTSQVRPRHI TSLEVIKAGPHCPTAQL IATLKNGRKICLDLQAPLYKKI IKKLLES

 there are 5aa in common between the
two blndlng Sites 60 40 20 0
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Molecular Mapping of PF4 binding to ChAdOx1

ChAdOx1 site

(2 45% loss of binding
comparing to WT PF4)
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Antibody epitopes in vaccine-induced immune
thrombotic thrombocytopaenia

Angela Huynh, John G. Kelton, Donald M. Arnold, Mercy Daka & Ishac Nazy

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

A) VITT (n = 5) B) Heparin binding site C) HIT (n = 4) D) HIT (n = 6)
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®bloodadvances =~

Characteristics of VITT antibodies in patients vaccinated with Ad26.COV2.S
Tracking no: ADV-2022-007336R2

Angela Huynh (McMaster University, Canada) Donald Arnold (McMaster Centre for Transfusion Research,
McMaster University, Canada) James Michael (Thomas Jefferson University, United States) Rumi Clare
(McMaster University, Canada) James Smith (McMaster University, Canada) Mercy Daka (Mcmaster
university, Canada) Monica Ianosi-Irimie (Cooper University Hospital, United States) Steven
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VITT # 1 (J&J) VITT # 2 (J&J) VITT # 3 (J&J)

B :’T“ -

McMaster

BRIGHTER WORLD | mcmaster.ca University

Classified as internal/staff & contractors by the European Medicines Agency






