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TO THE EDITOR:

Inter-individual variability regarding incidence, severity and
mortality rate of Corona Virus disease 2019 (COVID-19) outbreak,
was recently recorded. Thus, a different approach of infection analysis
is required. Human genetics, where different genetic polymorphisms
of specific genes, might account for higher susceptibility and
unexpected outcomes of COVID-19 infections in different population.
Recently, it was found that both Angiotensin Converting Enzyme 2
(ACE2) and Trans-membrane protease serine type 2 (TMPRSS2), are
playing a crucial role for virus entry into host cells, where, ACE2 is
considered the main receptor for (S) protein spike, through which the
virus can attach to the target cells. While TMPRSS2 cleaves the (S)
protein, allowing further fusion of virus and cellular membrane.
Between supporters and opponents to the association of ACE and
TMPRSS2 genetic polymorphisms to COVID-19, we will, briefly,
overview and present the available scientific knowledge, about their
role in the pathogenesis of COVID-19, up to the current day.

Angiotensin Converting Enzyme can show contradictory roles
in the context of COVID-19, as the reduced activity of ACE2 has
been reported to be associated with acute respiratory distress
syndrome (ARDS). On the other hand, the increase in ACE2
expression was related to higher risk of severe acute respiratory
syndrome coronavirus 2 (SARS-COV-2) activity, and development
on the early disease phase [1].

Angiotensin converting enzyme genetic polymorphisms

Angiotensin Converting Enzyme (ACE) can show numerous
genetic variations, such as Insertion/Deletion (Ins/Del) functional
polymorphism, with the deletion allele (Del) believed to show
higher ACE activity, and reduced ACE2 expression [2]. While
Delanghe et al., has found negative correlation between ACE Del
allele frequency and prevalence/mortality of COVID-19 in 33
countries, [3], Sadaat et al., has argued against the association
between the Del allele and COVID-19 [4]. Similarly, Chiu et al., also
reported that ACE2 gene polymorphisms had failed to affect the
outcome of severe acute respiratory syndrome [5].

It is worthy to mention that ACE2 gene is located on
X-chromosome, which might raise the gender-related susceptibil-
ity hypothesis, leaving females to be potentially heterozygous
http://dx.doi.org/10.1016/j.retram.2020.08.002
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(with lower sensitivity against severe infection) compared to
males who are definitely hemizygous [6]. This seems to be in
agreement with the finding that conversion of Angiotensin II to
Angiotensin (1–7) by ACE2 was higher in males, suggesting an
over-expression of ACE2 in men. In accordance to this, men were
reported to be presented with 66 %–75 % of most severe cases [7].
Moreover, Jin et al., has reported that men with COVID-19 are at
higher risk for worse outcomes (2.4 times higher), along with
higher mortality rate, independent of age [7].

TMPRSS2 genetic polymorphisms

Besides the role of TMPRSS2 in assisting (S) protein priming, it is also
claimed to mediate sex-related effects. Being an androgen responsive
gene, single nucleotide polymorphisms (SNPs) within the TMPRSS2
gene (21q22.3), seems to have key role in the general population
(rs2070788, rs7364083, rs9974589), and in a sex-related perspective
(rs8134378). This may explain the higher expression of SARS-COV-2 in
males, that might favor thevirus fusion tomembrane. This comes in line
with the previous genome wide association studies on A(H1N1) and A
(H7N9) influenza virus back in 2015 [8]. On the other hand, the fall in
estrogen levels in post-menopausal women in turn can then affects the
TMPRSS2 gene expression, as the gene is also being responsive to
estrogen signaling [9,10]. Thus, the low levels of androgens in women
can suffice to sustain TMPRSS2 expression. Lamy et al., also suggested
that the putative androgen dependence for the virus cell entry
relative to the higher expression of TMPRSS2 in males, could explain
the higher male mortality with COVID-19 [11]. However, the
transcriptional inhibition as a therapeutic strategy for COVID-19 is
now to be implemented in knock-out mouse models [12].

The actual role of ACE Del allele in the incidence and mortality
of COVID-19, is still debatable, and merit further studies and
investigations. Both ACE2 and TMPRSS2 over gene-expression in
males, may raise the hypothesis of male predominance in COVID-
19 pandemic, along with the higher severity and worse outcome.
Combining both clinical research with genetic research, can indeed
help us better understand and control COVID-19.
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