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To the Editor: Hsieh et al. (1) provide comprehensive data correlating NK phenotypes with SARS-CoV-2 clearance.
However, the functional experiments provided to support their mechanistic conclusions are far from definitive and are
missing the correct comparators required for appropriate interpretation. In Figure 3 and Supplemental Figure 5, the
authors claim that CD155 and nectin-4 are upregulated by SARS-CoV-2. Nucleocapsid expression in partially infected
cultures was used to differentiate infected from uninfected cells, yet uninfected cells in this system respond to interferons
and cytokines released by infected cells (2); CD155 and nectin-4 levels must be compared to levels in mock-infected
cells. Furthermore, the magnitude of the changes is small. Without showing absolute changes (e.g., flow cytometry plots),
it is impossible to determine whether effects are biologically meaningful. Interpretation of immunofluorescence staining of
infected lung tissue is also problematic. End-stage COVID patients have severe inflammation, which upregulates CD155.
Demonstrating that this effect is specific to live cells productively infected with SARS-CoV-2 requires a much more robust
quantitative comparison of uninfected and infected cells. Additionally, viruses frequently retain NK ligands intracellularly
(3-5); thus, the presented histological staining is inappropriate, as it cannot differentiate intracellular from cell-surface
staining. The authors use spike pseudotyped lentivirus to claim that SARS-CoV-2 upregulates CD155, resulting in
decreased NK killing in animal models. However, pseudovirus is only appropriate to [...]

Find the latest version:

https://jci.me/157369/pdf



http://www.jci.org
http://www.jci.org/132/5?utm_campaign=cover-page&utm_medium=pdf&utm_source=content
https://doi.org/10.1172/JCI157369
http://www.jci.org/tags/75?utm_campaign=cover-page&utm_medium=pdf&utm_source=content
http://www.jci.org/tags/118?utm_campaign=cover-page&utm_medium=pdf&utm_source=content
http://www.jci.org/tags/25?utm_campaign=cover-page&utm_medium=pdf&utm_source=content
https://jci.me/157369/pdf
https://jci.me/157369/pdf?utm_content=qrcode

The Journal of Clinical Investigation

LETTER TO THE EDITOR

Concerns over functional experiments, interpretation,

and required controls

To the Editor: Hsieh et al. (1) provide comprehensive data cor-
relating NK phenotypes with SARS-CoV-2 clearance. However,
the functional experiments provided to support their mechanis-
tic conclusions are far from definitive and are missing the correct
comparators required for appropriate interpretation.

In Figure 3 and Supplemental Figure 5, the authors claim that
CD155 and nectin-4 are upregulated by SARS-CoV-2. Nucleocap-
sid expression in partially infected cultures was used to differen-
tiate infected from uninfected cells, yet uninfected cells in this
system respond to interferons and cytokines released by infected
cells (2); CD155 and nectin-4 levels must be compared to levels in
mock-infected cells. Furthermore, the magnitude of the changes
is small. Without showing absolute changes (e.g., flow cytometry
plots), it is impossible to determine whether effects are biologi-
cally meaningful. Interpretation of immunofluorescence stain-
ing of infected lung tissue is also problematic. End-stage COVID
patients have severe inflammation, which upregulates CD155.
Demonstrating that this effect is specific to live cells productively
infected with SARS-CoV-2 requires a much more robust quanti-
tative comparison of uninfected and infected cells. Additionally,
viruses frequently retain NK ligands intracellularly (3-5); thus, the
presented histological staining is inappropriate, as it cannot differ-
entiate intracellular from cell-surface staining.

The authors use spike pseudotyped lentivirus to claim that
SARS-CoV-2 upregulates CD155, resulting in decreased NK kill-
ing in animal models. However, pseudovirus is only appropriate
to measure viral entry. By the time of these assays, spike protein
has been lost, and no other SARS-CoV-2 genes are present. These
assays investigate the effect of lentiviral vector-mediated RFP
expression. No conclusions about SARS-CoV-2 can be drawn.

The authors claim that SARS-CoV-2-mediated upregulation
of CD155 enables the virus to evade NK control, yet in other virus-
es, downregulation of CD155 inhibits NK cells, since DNAM1 is
dominantly activating (3), counter to their claims.

In Figure 4A, the absence of mock-infected controls in their
TIGIT-Fc NK experiments means no conclusions can be drawn
about SARS-CoV-2. It is simply demonstrating TIGIT’s involve-
ment in NK function.

The comparison of two donors (Figure 4D) does not allow conclu-
sions about DNAM function; these donors demonstrate differences
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in DNAM1; however, they will contain numerous differences in other
NK ligands. Without additional controls (e.g., blocking DNAM1), it is
impossible to conclude anything about DNAM1’s involvement.

In summary, we believe that conclusions relating to the alter-
ation of the cell surface by SARS-CoV-2, the ability of NK cells
to control SARS-CoV-2, and the involvement of the DNAM1/
TIGIT pathway in this process are not supported by many of the
experiments presented in this paper, which should be interpret-
ed with more caution.
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