Stem Cell Based Platform

for Studying Virus Infection

Cell Stem Cell

A Human Pluripotent Stem Cell-based Platform to Study
SARS-CoV-2 Tropism and Model Virus Infection
in Human Cells and Organoids

SARS-CoV-2 has caused the COVID-19 pandemic. There is an urgent need for physiologi-
cal models to studySARS-CoV-2 infection using human disease-relevant cells. COVID-19
pathophysiology includes respiratoryfailure but involves other organ systems including
gut, liver, heart, and pancreas. We present an experimentalplatform comprised of cell
and organoid derivatives from human pluripotent stem cells (hPSCs). A Spike-enabled
pseudo-entry virus infects pancreatic endocrine cells, liver organoids, cardiomyocytes,
and dopa-minergic neurons. Recent clinical studies show a strong association with
COVID-19 and diabetes. We findthat human pancreatic beta cells and liver organoids are
highly permissive to SARS-CoV-2 infection, furthervalidated using adult primary human
islets and adult hepatocyte and cholangiocyte organoids. SARS-CoV-2infection caused
striking expression of chemokines, as also seen in primary human COVID-19 pulmonary
au-topsy samples. hPSC-derived cells/organoids provide valuable models for under-
standing the cellular re-sponses of human tissues to SARS-CoV-2 infection and for dis-
ease modeling of COVID-19.
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PLOS ONE

Characterization of zika virus infection of human fetal cardi-
ac mesenchymal stromal cells

To develop a better understanding of potential causes for these pathologies at a cellular
level, we characterized ZIKV infection of human fetal cardiac mesenchymal stromal
cells (fcMSCs), a cell type that is known to contribute to both embryological develop-
ment as well as adult cardiac physiology. Total RNA, supernatants, and/or cells were
collected at various time points post-infection to evaluate ZIKV replication, cell death,
and antiviral responses. We found that ZIKV productively infected fcMSCs with peak
(~70%) viral mMRNA detected at 48 h. Use of an antibody blocking the AXL receptor de-
creased ZIKV infection (by ~50%), indicating that the receptor is responsible to a large
extent for viral entry into the cell. ZIKV also altered protein expression of several mesen-
chymal cell markers, which suggests that ZIKV could affect fcMSCs’ differentiation pro-
cess. Gene expression analysis of fcMSCs exposed to ZIKV at 6, 12, and 24 h post-infec-
tion revealed up-regulation of genes/pathways associated with interferon-stimulated
antiviral responses. Stimulation of TLR3 (using poly I:C) or TLR7 (using Imiquimod) prior
to ZIKV infection suppressed viral replication in a dose-dependent manner. Overall,
fcMSCs can be a target for ZIKV infection, potentially resulting in CHD during embryo-
logical development and/or cardiovascular issues in ZIKV infected adults.
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https://reader.elsevier.com/reader/sd/pii/S1934590920302824?token=37896E594BA0BB1BC3A6A434710495DC3ED8139CAC87D316B8729290F93B2FBE93185D8DC0A860242167539E697F5559
https://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0239238&type=printable



