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Description

Clinical SARS-CoV-2 (severe acute respiratory syndrome co-
ronavirus 2) infection (coronavirus disease 2019 [COVID-19])
is characterized by a hyperinflammatory and procoagulant
state that increases the risk of thrombosis and death. Despite
thromboprophylaxis at conventional doses, incidence as high
as 31% has been reported for thrombotic complications in
intensive care unit (ICU) patientswith COVID-19.1Weutilized
a state-of-the-art high-resolution three-dimensional (3D) im-
aging approach to examine the interactions of SARS-CoV-2
with platelets, erythrocytes, and leucocytes in blood samples
obtained from COVID-19 patients in our ICU. We conjugated
primary antibodies to SARS-CoV-2 matrix (membrane), nu-
cleoprotein, and theextracellulardomainS1þ S2spikeprotein
to Alexa-Fluor secondary antibodies. We then visualized
platelet procoagulant activity and the spatial localization of
SARS-CoV-2 in platelet-rich-plasma reconstituted to contain
erythrocytes and leucocytes. The images in►Fig. 1A are two-
dimensional projections of 3D data stacks (extended focus),
and themain image in this►Fig. 1A is a superimpositionof the
images in the single-channel inserts.►Fig. 1A images show in
blue activated platelets, morphologically transformed and
expressing membrane P-selectin in a patient who succumbed
to SARS-CoV-2 infection 5 days after this blood sample was

collected. In ►Fig. 1A, mouse monoclonal antibody against
human Glycophorin-A was custom conjugated with Alexa-
Fluor 647 and used to detect Glycophorin-A, the major sialo-
glycoprotein expressed on erythrocytes and erythroid precur-
sor cells. P-selectin expression on activated platelets was
detected by fluorescence signals of Alexa-Fluor 488 Anti-
human CD62P antibody. Also, platelet membrane thrombin
generationwas detected using Alexa-Fluor-conjugatedmouse
monoclonal antibodyspecific for anepitopemappingbetween
amino acids 331–376 within an internal region of human
thrombin (data not shown). Here, the activated platelet, but
noterythrocytes, is showntohave internalizedSARS-CoV-2 (in
red) into the cytosol (►Fig. 1A, B), probably via a passive
mechanism, as we have previously established that actin
cytoskeleton remodeling and increasedmembranepermeabil-
ity occurred during platelet transformation to the procoagu-
lant phenotype.2,3 The white-arrowed platelet in ►Fig. 1A is
shown in►Fig. 1B ina3Dorientation (►Fig. 1B-i) tohighlight a
location of SARS-Cov-2 in the platelet cytosol. The associated
supplementary data (►Video 1) show the spatial distribution
of SARS-Cov-2 within the cytosol as the platelet is examined
via XYZ, XZ, YZ, and XY planes. Selected images of XY and XZ
planes of the same platelet are shown in ►Fig. 1B-ii and B-iii,
respectively. We used a Nikon A1R laser scanning confocal
microscope to capture images at Nyquist via Nikon NIS-
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Elements imaging software, and bymeans of an oil immersion
PlanApo Lambda objective lens (60x; numerical aperture: 1.4;
working distance: 0.13mm). The acquisition involved fast and
sensitive four-color confocal imaging and transmitted light.

The acquisition setting was kept constant, at high-speed/high-
definition resonant scanning (up to 1,024�1,024 pixels).
Image resolution was improved by the restoration comple-
ment of Volocity imaging Software Suite, and analyzed using
the same software (Quorum Technologies Inc., Canada). Scale
bars: 3 μm (A) and 2 μm (B).

Video 1

Activated platelets harbor SARS-CoV-2 during severe
COVID-19. Online content including video sequences
viewable at: https://www.thieme-connect.com/
products/ejournals/html/10.1055/a-1683-8455.
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Fig. 1 Activated platelets harbor SARS-CoV-2 during severe COVID-
19.
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