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Coronavirus disease 2019 (COVID-19) is associated with a
hypercoagulable state and increased incidence of cardiovascular

Platelets are effectors of hemostasis and play a major role in
coordinating immune and inflammatory activities.

Suitable animal models are needed to study COVID-19-associated
coagulopathy (CAC) and platelet effector functions in COVID-19,

In our current study, we aimed to characterize alterations in platelets
isolated from K18-hACE2 transgenic mice infected with SARS-
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Does SARS-CoV-2 infect platelets?
Understand the phenotypic changes in circulating platelets
after SARS-CoV-2 infection by MS-based proteomic

approach.
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Abundance of SARS-CoV-2 spike protein in lungs of infected K18-
hACE2 mice, but not in platelets and other organs (kldneys) suggests
that platelet towards ~ actiy

aggregation is likely attributable to a pneumonia-induced elevated
circulatory factors (e.g., cytokines and thrombin)-driven response
rather than direct platelet infection.

Complement / coagulation pathways and a hyperactive platelet
phenotype re dominant at 2-dpi and interferon signaling is dominant
at 4-dpi.

Circulating platelets in SARS- CoVZ infected K18-hACE2 mice
a specific early phenotype consistent with
procoagulant platelets.
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Platelets and viruses

Autopsies (females) — COVID-19

IgG-virus complex
_@ CMV Rapkiewicz, et al., LANCET, 2020
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1. Does SARS-CoV-2 infect platelets?

2. Understand the phenotypic changes in circulating platelets after SARS-CoV-2 infection

Assinger, 2014



Clinical decline of SARS-CoV-2-infected humanized ACE2 mice

C57BL6J vs. K18-hACE2

1x108 plaque-forming units (PFU)

Subramaniam, et al., BioRxiv, 2022
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Invasive viral load and ultrastructural findings of lung cross sections

In vivo 3D-imaging

Pre-inoculation 6 dpi
s Immunohistochemistry
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Proteome and Phosphoproteome analyses of SAR-CoV-2 infected K18-hACE2 mice
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Distinct expression of proteins in circulating platelets after SARS-CoV-2 infection
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Distinct expression of Phosphoproteins in circulating platelets after SARS-CoV-2 infection
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Protein interactome (node map)

Node fille color legend

@ 2dpi vs mock

@ 4dpi vs mock

Subramaniam, et al., BioRxiv, 2022
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Platelet lysate/plasma from SARS-CoV-2 infected mice

Validation

Plasma

Platelet lysate
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Correlation: Mouse proteome Vs. Human transcriptome
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CD61 (Integrin B3) aggregates in SARS-CoV-2-infected humanized ACE2 mice
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Serum infectivity assay of Vero E6 cells
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Conclusions

* our in vivo proteome analysis showed no detectable direct SARS-CoV-2 infection of platelets (early time
points) in K18-hACE2 mice.

* SARS-CoV-2 infected K18-hACE2 mice showed early platelet activation-adhesion-degranulation markers.

« Complement-coagulation cascades and hyperactive platelet phenotype were dominant at 2-dpi and
interferon signaling was dominant at 4-dpi.

* Abundance of SAR-CoV-2 spike protein in lungs but not in platelets and other organs (kidney), as well as
lack of hACE2 on K18-hACE2 mouse platelets, suggests that platelet re-programming towards activation-
degranulation-aggregation is likely attributable to pneumonia-induced other factors (such as, cytokines,
thrombin)-driven response rather than direct platelet infection.
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