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Abstract

The in vitro profile of action of some mRNA COVID vaccine not only to Produce translate for the production of the Spike protein but also the
intracellular reverse transcription in some human cells. In this study it was verified effect on different times: at 6- 24- 48 hours and the results are
clear. Related to these aspects it is needed to be verified during the time 3-6- 12 -24 hours and more time month what happen. This can be useful
to complete the profile of security for spike protein molecules production inducers related to this aspect.
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Introduction

Related m-RNA vaccine it is relevant to observe that they were introduced
in rapid way to fight COVID-19 spread. This first received by health authorities
emergency approval, and then complete approval by FDA on December 18,
2020. The time under clinical evaluation was shorter then classic vaccine
required. The mechanism involved in this new products imply a trasduction
of the genetic code of the m-RNA used to produce SPIKE protein by human
ribosome. But as showed by some in vitro study by Markus Alden is the first
in vitro study on the effect of COVID-19 mRNA vaccine BNT162b2 on human
liver cell line [1]. The present evidence on fast entry of BNT162b2 into the cells
and subsequent intracellular reverse transcription of BNT162b2 mRNA into
DNA". This research was performed at 6-24-48 hours and the result shows this
effect during this period. But what happen during period more prolonged as
3-6-12-24 month or more?

According to Kajan GL, et al. [2] “Viruses have been infecting their host
-cells since the dawn of life, and this extremely long-term coevolution gave rise
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to some surprising consequences for the entire tree of life. It is hypothesised
that viruses might have contributed to the formation of the first cellular- life
form or that even the eukaryotic cell- nucleus originates from an infection by
a coated virus. The continuous struggle between viruses and their hosts to
maintain at least a constant fitness level led to the development of an unceasing
arms race, where weapons are often shuttled between the participants. It is
generally accepted that an RNA-based world preceded today’s DNA- and
protein-based one.

RNA- viruses and especially the capsid less viroids might resemble this
ancient world. The evolution of viruses—which has been especially rapid for
RNA viruses-destroyed the possible signal of genetic relatedness a long time
ago, making phylo-genetic reconstruction already impossible. Endogenous
viral elements (EVEs) are viral genes or sometimes complete genomes
inserted into host -genomes. As genome integration is a compulsory step in
retroviral replication, most of these elements are of retroviral origin, but further
virus families were detected as well: hepa-dnaviruses, adeno-associated
viruses, herpes-viruses and others. If the insertion occurs in the germ cell line,
the inserted sequence stretch might get inherited. And if it provides a selective
advantage, e.g. protection from a viral infection, the genomic change will be
fixed in the population. In case this advantage disappears, the inserted stretch
might mutate over time and lose its protective nature.

A virocentric perspective on the evolution of life Eugene V Koonin and
Valerian V Dolja. Although viruses extensively exchange genes with their hosts,
there exists a set of viral hallmark -genes that are shared by extremely diverse
groups of viruses to the exclusion of cellular life forms. Coevolution of viruses
and host defense systems is a key aspect in the evolution of both viruses and
cells, and viral genes are often recruited for cellular functions. Together with
the fundamental inevitability of the emergence of genomic parasites in any
evolving replicator system, these multiple lines of evidence reveal the central
role of viruses in the entire evolution of life. Viruses as nature’s genomic
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laboratory. All cellular- life forms employ a single, strictly defined strategy for
genome replication and expression whereby double-stranded (ds) DNA is the
replicating form of the genome that is transcribed into single-stranded (ss)
RNA some of which is then translated to produce proteins.

The only variation on this theme is occasional reverse transcription of RNA
that is typically non-essential for genome replication, an important exception
being the telomere synthesis in eukaryotes. In a sharp contrast, viruses exploit
effectively all possible combinations of DNA and RNA interconversions: the
replicating genome that is incorporated into virions can be represented by
either RNA or DNA, and the replication-expression cycles of RNA viruses can
include a DNA- intermediate and vice versa The key observation on the viral
hallmark -genes is that they possess only distant homologs in cellular life forms
(whenever close homologs of these genes are detected, they appear to be
of viral origin) and yet form a network that connects almost the entire virus-
world. The parsimonious explanation of these findings appears to be that the
hallmark- genes became isolated from the cellular genomes at the earliest
stages of evolution and ever since comprised the framework of the temporally
and spatially continuous, expanding virus world (Figure 1).

The colored -circles show classes of viruses and related capsid-less
selfish elements and other shapes show distinct classes of non-viral selfish
elements. The size of each shape roughly reflects the abundance and diversity
of the respective class. The color-coded edges connecting the shapes denote
shared hallmark- genes; the thickness of each line roughly reflects the
prevalence of the respective gene in the corresponding classes of viruses and
selfish- elements (in most cases, any given hallmark gene is present only in
a subset of the class members). The dashed line reflects the tentative link
between RNA-dependent RNA polymerases of positive-strand and negative-
strand RNA viruses. JRC, Jelly Roll Capsid protein; RdRp, RNA-dependent
RNA polymerase; RT, reverse- transcriptase; S3H, superfamily 3 helicase; Int,
integrase; ATPase, packaging ATPase of the FtsK family; Pro, C5-family thiol
protease; RCRE, rolling circle replication (initiation) endo-nuclease. Compared
with the original list of viral hallmark genes, integrase and thiol proteases
were additionally included whereas several genes that are widespread among
diverse dsDNA viruses but not found in other classes of selfish elements
are not shown. The Int gene is present in numerous but not all prokaryotic
and eukaryotic DNA- transposons. Helitrons are eukaryotic transposons
that replicate via the RCR mechanism. Polintons are large, self-replicating
eukaryotic transposons [3].

Materials and Methods

With an observational point of view some relevant literatures for the scope
of this work is reported and all these articles comes from scientific database.
An experimental hypothesis of work is submitted. After this process a global
conclusion will be provided.

According to Walter Doerfler W [4], life has developed in a DNA, most
likely preceded by an RNA, world. We all live in this DNA world starting in our
backyards when we dig the earth with uncounted microorganisms and their
DNA buried in age-old debris of decaying animal and plant remnants. Just
consider the annually shed foliage. With our daily food supply we take up foreign
DNA in huge quantities that is not momentarily digested to mononucleotides
but transiently persists in the form of fragments that are capable of entering the
human organism and becoming distributed in different human organ systems.
DNA is a very stable molecule.

According to Forterre P, et al. [5] the transition from the RNA to the DNA
world was a major event in the history of life. The invention of DNA required the
appearance of enzymatic activities for both synthesis of DNA precursors, retro-
transcription of RNA templates and replication of single and double-stranded
DNA molecules (Figure 2).

Figure 2 illustrates a coevolution scenario of cells and viruses in the
transition from the RNA to the DNA world. Large gray circles or ovals indicate
cells; whereas small light grey circles ovals (some with tails) indicate viruses.
In this scenario, different replication mechanisms (inner circles with different
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Figure 1. The network of hallmark- genes connecting different classes of viruses and
capsid-less selfish elements.
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Figure 2. Evolution of DNA replication mechanisms in the viral world.

colors) originated among various viral lineages after the invention of U-DNA
and T-DNA by viruses (RNR=ribonucleotide Reductase, TdS=Thymidylate
Synthase). These mechanisms evolved through the independent recruitment
of cellular or viral enzymes involved in RNA replication or transcription
(polymerases, helicases, nucleotide binding proteins) to produce enzymes
involved in DNA replication (thin arrows). Two different DNA replication
mechanisms (black and white circles) were finally transferred independently
to cells (thick arrows). These two transfers can have occurred either before
or after the LUCA. In the first case, the two systems might have been present
in LUCA via cell fusion or successive transfers. One system could have also
replaced the other in a particular cell lineage (from Origin and Evolution of
DNA and DNA Replication Machineries). The replication and expression
strategies of viruses by Rampersad S and Tennant P [6] regardless of their
genetic constitution, viral genomes are replicated, expressed, and assembled
in association with living host cells. These entities do not undergo division, but
rather generate new particles through the assembly of preformed components.
Some viruses go further by modifying cellular metabolism to create a more
favorable environment for viral gene expression. In a few instances, these
clever strategies also facilitate escape from the host's defense responses.
The process of replication is typically divided into the phases of attachment,
entry, uncoating, genome replication and expression, assembly, maturation,
and finally, egress or release from the host cell. In this chapter, we address
genome replication and expression, including the multiple strategies that serve
to control gene expression and ensure preferential propagation of the virus.

Origins and evolution of viruses of eukaryotes by Eugene V et al. [3],
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according to the widely accepted RNA world hypothesis, the RNA-only
replication cycle antedates reverse transcription and DNA-based replication
[6-10]. According to Desfarges S, et al. [11] by definition, RNA viruses are
not able to integrate their genome into the host chromosome, as their genetic
information resides in RNA molecules and not DNA. The only exception to
this are retroviruses, which are characterized by the reverse transcription of
their viral RNA genome into a linear double-stranded DNA molecule (viral DNA
intermediate), and thus the substrate for subsequent viral genome integration
into the host genome. For retroviruses, integration is a mandatory step for
productive infection. Apart from retroviruses, the genome of other RNA viruses
has been recently identified in the host genome.

Results

According to report of by Aldén M, et al. [1] Intracellular Reverse
Transcription of Pfizer BioNTech COVID-19 mRNA Vaccine BNT162b2 in vitro
in Human Liver Cell Line. RT-gPCR results showed that Huh7 cells treated
with BNT162b2 had high levels of BNT162b2 mRNA relative to housekeeping
genes at 6, 24, and 48 h (Figure 2, presented in logged 2-AACT due to
exceptionally high levels). The three BNT162b2 concentrations led to similar
intracellular BNT162b2 mRNA levels at the different time points, except that
the significant difference between 1.0 and 2.0 pg/mL was observed at 48 h.
BNT162b2 mRNA levels were significantly decreased at 24 h compared to 6 h,
but increased again at 48 h [1].

We show here that SARS-CoV-2 RNA can be reverse-transcribed and
integrated into the genome of the infected cell and be expressed as chimeric
transcripts fusing viral with cellular sequences. Importantly, such chimeric
transcripts are detected in patient-derived tissues. Our data suggest that,
in some patient tissues, the majority of all viral transcripts are derived from
integrated sequences. Our data provide an insight into the consequence of
SARS-CoV-2 infections that may help to explain why patients can continue
to produce viral RNA after recovery [12]. SARS-CoV-2 Spike Impairs DNA
Damage Repair and Inhibits V(D)J Recombination in vitro by Jiang H, et al. [13].

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has
led to the coronavirus disease 2019 (COVID-19) pandemic, severely affecting
public health and the global economy. Adaptive immunity plays a crucial role
in fighting against SARS-CoV-2 infection and directly influences the clinical
outcomes of patients. Clinical studies have indicated that patients with severe
COVID-19 exhibit delayed and weak adaptive immune responses; however,
the mechanism by which SARS-CoV-2 impedes adaptive immunity remains
unclear. Here, by using an in vitro cell line, we report that the SARS-CoV-2
spike protein significantly inhibits DNA damage repair, which is required for
effective V(D)J recombination in adaptive immunity. Mechanistically, we found
that the spike protein localizes in the nucleus and inhibits DNA damage repair
by impeding key DNA repair protein BRCA1 and 53BP1 recruitment to the
damage site. Our findings reveal a potential molecular mechanism by which
the spike protein might impede adaptive immunity and underscore the potential
side effects of full-length spike-based vaccines.

According to Proal AD, et al. [14] A growing number of studies show that
some patients infected with SARS-CoV-2 do not successfully clear the virus
over long periods of time [15-17]. In such studies, confirmation of SARS-CoV-2
in patient samples is generally assessed via identification of viral RNA and/or
proteins. While identification of SARS-CoV-2 RNA could technically represent
“inert” RNA, the possibility is unlikely because inert RNA in the human body is
rapidly degraded [18].

According to panel A. Ciuffi, Retroviruses RNA virus, including the Human
Immunodeficiency Virus (HIV), are notorious for two essential steps of their
viral replication: reverse transcription and integration. This latter property is
considered to be essential for productive replication and ensures the stable
long-term insertion of the viral genome sequence in the host chromatin,
thereby leading to the life-long association of the virus with the infected cell.
Using HIV as a prototypic example, the present review aims to provide an
overview of how and where integration occurs, as well as presenting general
consequences for both the virus and the infected host [19].
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According to Katzourakis A, et al. [20] integration into the nuclear
genome of germ line cells can lead to vertical inheritance of retroviral genes
as host alleles. For other viruses, germ line integration has only rarely been
documented. Nonetheless, we identified endogenous viral elements (EVES)
derived from ten non-retroviral families by systematic in silico screening of
animal genomes, including the first endogenous representatives of double-
stranded RNA, reverse-transcribing DNA, and segmented RNA viruses, and
the first endogenous DNA viruses in mammalian genomes.

Kazachenka A and Kassiotis G, [21] viruses hijack the host cell to replicate
their RNA or DNA genomes and create progeny virions. An extreme form of
viral parasitism is the integration of a viral genome DNA copy into the host cell
DNA [22,23]. Recent studies reported a high frequency of reverse transcription
and integration of severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) RNA in infected cells [12, 24].

High frequency of somatic integration of the RNA virus severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) into the DNA of infected
cells was recently suggested, based on a number of observations. One key
observation was the presence of chimeric RNA-sequencing (RNA-seq) reads
between SARS-CoV-2 RNA and RNA transcribed from human host DNA.

According to Pistello M, et al. [25] until few years ago, integration was
considered a must only for retroviruses. More recently and, to our opinion,
quite unexpectedly, it has been shown that integration takes place for many
viruses, even those RNA viruses that entirely replicate in the cytoplasm and
do not convert their RNA genome into DNA. The scientific community is
struggling to find a mechanistic model that may explain how integration occurs
for, for instance, bornaviruses, filoviruses, flaviviruses, picornaviruses and
Rhabdoviruses, which have single-stranded RNA (either negative or positive
polarity) genomes and whose replication is entirely cytoplasmic [26]. Less
surprising, considering their nuclear replication, but nonetheless difficult to
explain, is the case of the members of the Orthomixoviridae, whose segmented
single-stranded negative polarity RNA genome, has been found integrated
in insect cells [27]. The same consideration also applies to various single-
stranded DNA viruses (circoviruses and parvoviruses) [26,27]. According to
various molecular clocks, integration occurred several millions years ago and,
as happened for endogenized retroviruses, the viral genomes underwent gross
rearrangement with conspicuous loss of genetic material.

Analyses beyond more pinpointing of integration sites and genome
sequencing reinforced the idea that integration bears more advantages for
the cell than the virus. As a likely result of host pressure, some endogenous
retroviruses were eventually lost with a decline rate that differs among
mammalian lineage and is particularly fast in humans [28].

Discussion and Conclusion

It is confirmed by published research, that the in vitro effect of some
mRNA COVID vaccine related intracellular reverse transcription in human liver
cell line. Because this research provide information in a window time of only
6-48 h and it is relevant to observe also. The pattern of persistence during
more time of this activity (3-6-12-24-48 Month and more). This makes possible
to complete the safety profile of spike protein inducers by M-rna of exogen
origin. According to the author of this paper, it is needed to verify on field the
complex toxicological profile during and effective time of 5-10 years and to
deeply investigate the entity in quantitative methods of the transcription activity
during the time.
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