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Abstract

Background: As already reviewed in Part I,  SARS-CoV-2 Spike is optimized for infection of
multiple cell types, including immune cells. Accordingly, as reviewed in Part II, it can generate a
systemic persistent infection.
Objective:  Now, two questions are addressed. First,  whether it can be discarded that SARS-
CoV-2 might  remain  as  a  latent  infection  to  be  reactivated  by a  stress  years  later.  Second,
whether it can or not be transmitted to descendants.
Methods:  A literature review was done through Google searches in order to  know, first,  if
ss(+)RNA virus can establish latent infections. Then, regarding partially known mechanisms to
do so. Third, wondering whether SARS-CoV-2 has the necessary elements to establish a latent
infection using mechanisms similar to the ones previously reported. Apart from that, it was also
searched  whether  there  were  reports  of  SARS-CoV-2  in  semen,  maternal  transmission  or
fertility issues. 
Results: An hypotheses regarding COVID-19 latency is raised.  The question regarding fertility
is unanswered.
Conclusions: There is plenty of work to be done. In the meantime, as will be discussed in Part
V Viewpoint, it is a good idea to make an effort to stay uninfected if possible, particularly for the
young generations. 
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1.  Hypotheses:  SARS-COV-2  may  even  be  able  to  remain  latent  until  a  stress
induces its reactivation.

1.1.  ss(+) RNA viruses can do it. 

The knowledge that  ss(+)RNA viruses can develop latent infections is  relatively new. A
review entitled “Virus Latency and the Impact on Plants” lists eleven ss(+)RNA viruses with
mono, di, or tripartite RNA segmentation, which remain latent until their reactivation which
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can be evidenced by specific symptoms [1]. If a ss(+) RNA virus can do it in plants, why not in
animals?

1.2.  SARS-CoV-2  G4-binding  Macrodomains  resemble  G4-binding  proteins  used  as  a  hook  by
viruses that maintain episomic latency. 

 One  known  mechanism  to  maintain  episomic  latency  (which,  by  definition,  does  not
involve DNA viral sequences integration in the host genome) is through the anchorage of a
circular viral nucleic acid to host mitotic chromosomes. To this end, a virus may code a protein
with a G-quadruplexes (G4s)-binding domain.  The protein acts  as a hook to transport  viral
sequences bound to host chromosomes [2]. Figure 2 in Lieberman’s article illustrates a model
of how host chromosomes can give a shuttle to Epstein-Barr virus genome (EBV) or Kaposi
Sarcome  Herpesvirus  (KSHV).  Episomal  genomes  have  also  been identified  during  a  latent
infection for human papilloma virus (HPV), cytomegalovirus (CMV) and herpes simplex virus
(HSV). Although a specific mechanism for ss(+) RNA viruses episomal latency has not been
described, SARS-CoV-2 SUD Macrodomains would be well-suited as a G4s-binding hook while
the pseudo-circular RNA structures generated due to template switching are remnant of those
described in Lieberman’s report for other viruses. Although by the moment only cytoplasmic
CoV RNA sequences have been detected by fluorescent in situ hybridization (FISH), it may be
worth  trying  to  follow  SARS  dsRNAs  during  infection  using  a  dsRNA  binding-dependent
fluorescent complementation assay and confocal microscopy [3] .  

2. Important unanswered question: Can SARS-CoV-2 diminish fertility or infect
descendants? 

The ACE2 receptor is expressed in reproductive tissues. Like feline CoV, SARS-CoV has been
related to orchitis; testicular damage and germ cell destruction was also observed [4]. Now, an
increase in orchitis frequency during the pandemic has called the attention.  Besides, following
SARS-CoV-2 infection,  sperm concentration and motility decrease for 72-90 days have been
reported [5]. While this review was being written, unlike in USA [6], in China SARS-CoV-2 was
detected in the semen of a subpopulation of COVID-19 patients under acute infection or during
convalescence [7], providing another possible route of transmission of the pathogen. Besides,
postpartum neonatal transmission from mother to child has been reported [5]. The American
Society  for  Reproductive  Medicine  (ASRM)  and  the  Society  for  Assisted  Reproductive
Technology (SART) have warned against becoming pregnant or participating in any fertility
program by the moment [4].

Conclusions

There is plenty of work to be done. In the meantime, as will be discussed in Part V Viewpoint, it
is  a  good  idea  to  make  an  effort  to  stay  uninfected  if  possible,  particularly  for  the  young
generations. 
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Abbreviations
ASRM American Society for Reproductive Medicine
CMV cytomegalovirus
CoV coronavirus
EBV Epstein-Barr virus
G4s G-quadruplexes
HIV human immunodeficiency virus
HPV human papilloma virus
HSV herpes simplex virus
KSH Kaposi Sarcome Herpesvirus

SARS-CoV severe acute respiratory syndrome coronavirus
SART Society for Assisted Reproductive Technology
SUD SARS-unique domain
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