
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



EBioMedicine 67 (2021) 103363

Contents lists available at ScienceDirect

EBioMedicine

journal homepage: www.elsevier.com/locate/ebiom
Commentary
HERV-W envelope expression in blood leukocytes as a marker of disease
severity of COVID-19
Marta Garcia-Montojo, Avindra Nath*
Section of Infections of the Nervous System, National Institute of Neurological Disorders and Stroke, National Institutes of Health, Bethesda, MD, USA
A R T I C L E I N F O

Article History:
Received 13 April 2021
Accepted 13 April 2021
Available online 13 May 2021

We are currently in the midst of a pandemic, caused by SARS-CoV-
2, that has shaken the entire social and economic fabric of society.
Within less than a year it spread across the entire globe and has
spared no country, society, race or age group. Even several world
leaders have been infected. While we have made great progress
towards developing effective vaccines, to date we do not have any
effective anti-viral agents. This desperate situation has called for des-
perate measures. For example, hydroxychloroquine was initially used
for treating the infection based on minimal in vitro data, resulting in
world-wide shortages of the drug, only for subsequent clinical trials
to show that it was ineffective in treating the infection. It has become
clear however, that in the early phases of the infection particularly in
hospitalized patients, anti-inflammatory measures such as the use of
corticosteroids can be helpful. All the same, potent immunosuppres-
sion can be detrimental to the host since this is what is necessary for
the ultimate recovery of the patient. Hence better methods are neces-
sary that would modulate the immune system more precisely to pre-
vent organ damage and yet preserve the antiviral effects.

The current study by Balestrieri et al. in EBioMedicine, studied 30
hospitalized patients infected with SARS-CoV-2 with a wide range of
severity of illnesses. They were classified as asymptomatic, presymp-
tomatic, mild, moderate or severe. 24/30 patients were males. They
determined the expression of the envelope protein of an endogenous
retrovirus family W (HERV-W), in blood leukocytes and compared it
to other immune markers and the clinical status of the individuals
[1]. The expression of HERV-W envelope protein has been previously
implicated in certain autoimmune diseases, such as multiple sclerosis
(MS), chronic inflammatory demyelinating polyneuropathy and type
1 diabetes. Increased levels of HERV-W transcripts have also been
found in schizophrenia and bipolar disorder [2].
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HERVs are retroviral elements derived from retroviruses that
infected the human ancestral genome millions of years ago and were
incorporated into the chromosomal DNA. Over the years they have
become highly mutated; however, several of these genes still have an
open reading frame (ORF). Even though there are 22 complete HERV-
W families in the human genome, an ORF for the envelope protein is
only present in chromosome 7q21.2 [3,4]. The expression of this pro-
tein is tightly regulated. It is highly expressed in the human placenta
in syncytiotrophoblasts where it is critical for syncytial formation. For
this reason, the protein is also called syncytin [5]. However, the protein
is epigenetically silenced in the fetus and in adulthood. Reactivation of
the gene following thymic development can result in an inflammatory
or an autoimmune response. Some viral and bacterial infections have
been shown to increase the expression of HERV-W env.

The authors of the present study found that HERV-W envelope
can also be activated in patients with COVID-19. They found activa-
tion of this protein in circulating T lymphocytes. The highest activa-
tion was found in CD4 and CD8 lymphocytes with lower levels in B
cells and monocytes. Previous studies have identified expression of
HERV-W in patients with multiple sclerosis in monocytes, NK cells
and B cells and in T cells [6,7]. Increased expression of HERV-W, espe-
cially in monocytes, was previously described in acute infections, and
importantly, it is associated with an activated phenotype of leuko-
cytes and occurs early upon antigenic stimulation [7].

It is remarkable that exposure of leukocytes in vitro to the SARS-
CoV-2 spike protein resulted in a potent and sustained expression of
HERV-W envelope. The expression of HERV-W transcripts in leuko-
cytes of patients with COVID-19 corelated with the expression of sev-
eral proinflammatory cytokines such as IL-6, IL-17 and TNF-a as well
as chemokines CCL-2 and CXCL6. These molecules are associated
with severe forms of COVID-19 and are poor prognostic markers. In
line with this observation, the expression of HERV-W envelope tran-
scripts in leukocytes and protein in CD4 lymphocytes was associated
with severe respiratory illness and systemic markers of disease sever-
ity. This is important since acute respiratory distress syndrome with
COVID-19 is thought to be mediated by an over-aggressive immune
response. Further, the antiviral responses to SARS-CoV-2 are primar-
ily mediated by CD4 lymphocytes and not by CD8 cells which may be
functionally impaired in some patients [8]. Hence it would be impor-
tant to determine the effect of HERV-W envelope expression on the
functional properties of CD4 lymphocytes.

A previous study identified three different immunophenotypes of
hospitalized COVID-19 patients. Immunophenotype 1 showed robust
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CD4 T cell activation, paucity of cTFH cells with exhausted CD8 T cells.
This phenotype was associated with more severe disease. Immuno-
phenotype 2 showed more traditional effector CD8 T cells subsets,
less CD4 T cell activation and immunophenotype 3 showed lack of T
or B cell activation showing an inability to mount an immune
response to the virus [9]. The current study found a correlation
between HERV-W envelope expression and T cell exhaustion markers
suggesting that it might be a driver of immunophenotype 1. Further
studies are needed to determine the mechanism of interactions
between HERV-W and these molecules. While in vitro studies can
provide some insight, human in vivo studies will be necessary since
HERV-W expression is specific for humans.

A major question that needs to be answered is, what are the ther-
apeutic implications of these observations? A humanized IgG4 mono-
clonal antibody to HERV-W envelope, GNbAC1, has already been
developed and clinical studies have been conducted in patients with
multiple sclerosis and type 1 diabetes. Hence the safety profile is
known at least in the context of these phase 1 and 2 studies where
the antibody seemed remarkably safe [10]. This might represent an
excellent opportunity to conduct a randomized controlled clinical
study in patients with COVID-19 to determine if it may provide any
benefit to hospitalized patients who are severely ill.

Declaration of Competing Interest

The authors have no conflicts of interest to disclose

Acknowledgments

Supported by funding from the Division of Intramural Research,
National Institute of Neurological Disorders and Stroke, National
Institutes of Health (NS003130)
Contributions

Both authors wrote the commentary.
References

[1] Balestrieri E, Minutolo A, Petrone V, et al. Evidence of the pathogenic HERV-W
envelope expression in T lymphocytes in association with the respiratory out-
come of COVID-19 patients. EBioMedicine 2021. doi: 10.1016/j.
ebiom.2021.103341.

[2] K€ury P, Nath A, Cr�eange A, et al. Human endogenous retroviruses diseases. Trends
Mol Med 2018;24(4):379–94.

[3] Voisset C, Ceclie O, Bedin F, et al. Chromosomal distribution and coding capacity
of the human endogenous retrovirus HERV-W family. AIDS Res and Hum Retrovir
2000;16(8):731–40.

[4] Kim HS, Kim DS, Huh JW, et al. Molecular characterization of the HERV-W env
gene in humans and primates: expression, FISH, phylogeny, and evolution. Mol
Cells 2008;26(1):53–60.

[5] Blond JL, Lavillette D, Cheynet V, et al. An envelope glycoprotein of the human
endogenous retrovirus HERV-W is expressed in the human placenta and fuses
cells expressing the type D mammalian retrovirus receptor. J Virol 2020;74
(7):3321–9.

[6] Mameli G, Poddighe L, Mei A, et al. Expression and activation by epstein barr virus
of human endogenous retroviruses-W in blood cells and astrocytes: inference for
multiple sclerosis. PLoS ONE 2012;7(9):e44991.

[7] Garcia-Montojo M, Rodriguez-Martin E, Ramos-Mozo P, et al. Syncytin-1/HERV-
W envelope is an early activation marker of leukocytes and is upregulated in mul-
tiple sclerosis patients. Eur J Immunol 2020;50(5):685–94.

[8] Grifoni A, Weiskopf D, Ramirez SI, et al. Targets of T cell responses to SARS-CoV-2
coronavirus in humans with COVID-19 disease and unexposed individuals. Cell
2020;181:1489–501 e15.

[9] Mathew D, Giles JR, Baxter AE, et al. Deep immune profiling of COVID-19 patients
reveals distinct immunotypes with therapeutic implications. Science 2020;369
(6508):eabc8511.

[10] Kornmann G, Curtin F. Temelimab, an IgG4 Anti-Human endogenous retrovirus
monoclonal antibody: an early development safety review. Drug Saf 2020 Dec;43
(12):1287–96.

https://doi.org/10.1016/j.ebiom.2021.103341
https://doi.org/10.1016/j.ebiom.2021.103341
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0002
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0002
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0002
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0002
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0003
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0003
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0003
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0004
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0004
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0004
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0005
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0005
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0005
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0005
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0006
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0006
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0006
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0007
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0007
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0007
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0008
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0008
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0008
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0009
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0009
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0009
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0010
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0010
http://refhub.elsevier.com/S2352-3964(21)00156-0/sbref0010

