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Probing the early upper respiratory responses to SARS-CoV-2

Since the emergence of the novel respiratory coronavirus,
designated SARS-CoV-2 in 2019 there have been more than
2.5 million deaths worldwide and the numbers continue to
rise. Much of what we know about the disease comes from
data from hospitalized patients, who have most likely been
infected for a long time and often have severe symptoms.
Understanding how SARS-CoV-2 infection influences the
immune response early in the course of infection is of upmost
importance to fully understand how the infection progresses.
Since the emergence of the novel respiratory coronavirus,
designated SARS-CoV-2 in 2019, there have been more
than 2.5 million deaths worldwide, and the numbers con-
tinue to rise (Zhu et al., 2020). Symptoms from infec-
tion by SARS-CoV-2, range from entirely asymptomatic
to severe acute respiratory distress syndrome (ARDS)
(Wiersinga et al., 2020) (Yuki et al., 2020). Severe cases
of COVID-19, the disease caused by SARS-CoV-2, are
complicated by ARDS and hyper-inflammation, with
many patients requiring mechanical ventilation and ICU
admission due to hypoxia (Wiersinga et al., 2020) (Edler
et al., 2020). Much of what we know about the disease
comes from data from hospitalized patients, who have
most likely been infected for a long time and often have
severe symptoms. Understanding how SARS-CoV-2 in-
fection influences the immune response early in the
course of infection is of upmost importance to fully un-
derstand how the infection progresses.

The manuscript by Liou et al. (2020) uses an innovative
approach to examine the impact of early SARS-CoV-2 infec-
tion on the innate immune response in the upper respiratory
system. By using nasal pharyngeal swab biospecimens from
both SARS-CoV-2 positive patients and SARS-CoV-2 neg-
ative patients, the authors are able to determine the impact
of a probable early infection on several factors that are im-
portant in the early response. In addition, by using both tran-
scriptional and proteomic analysis, this study demonstrates
how SARS-CoV-2 infection may influence both transcrip-
tional and post-transcriptional regulation of inflammatory
mediators.

One of the most striking findings of the study is that there
is a clear correlation of IP-10 (CXCL10) expression with viral
load not only at the transcript level but also at the protein level.

CXCLI10 expression in the upper respiratory tract has been
shown in previous studies to be a hallmark of a respiratory
infection (Landry & Foxman, 2018). This chemokine attracts
several different immune cell types to the site of infection
including macrophages, Natural Killer cells, and activated T
cells (Liu et al., 2011). CXCL10 is well known as a factor in
ARDS progression, and it has been shown to be elevated in
the lungs of patients infected with highly pathogenic avian in-
fluenza (HPAI) and SARS-CoV-1 (Jiang et al., 2005) (Peiris
et al., 2004). Interestingly, it not only has chemotactic activity,
but also controls apoptosis, cell growth and proliferation, and
angiogenesis (Liu et al., 2011). CXCL10 has been shown to
contribute to oxidative burst as well as chemotaxis of activated
neutrophils in models of lung injury (Ichikawa et al., 2013). In
COVID-19 patients a biomarker of disease severity is elevated
levels of CXCLI10 in the plasma (Yang et al., 2020) (Chen
et al., 2020). Several previous studies using different models
have also shown that nasal epithelial cells express CXCL10
(Gamage et al., 2020) (Lieberman et al., 2020).

Another finding is that in many cases the protein levels do
not correspond to what is seen at the mRNA level for the vari-
ous inflammatory mediators looked at. However, proteins for
CXCL10 and several interferon stimulated genes (ISGs) did
correlate with transcript level. Further studies are necessary
to determine mechanisms behind this interesting observation.
It is unclear is this is due to a lack of translation or an active
degradation process. Also, it is unknown if this a specific
feature of SARS-CoV-2 infection where the virus is actively
involved in the regulation of host inflammatory mediators, or
if this is part of the host process in the tight regulation of the
innate immune response during early infection.

This study gives important insight into the early immune
and anti-viral responses to initial SARS-CoV-2 infection of
the upper respiratory tract. Understanding these early stages
of infection will allow us to more fully understand the pathol-
ogy of COVID-19.
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