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Highlights
mRNA vaccines promote sustained
synthesis of the SARS-CoV-2 spike
protein.

The spike protein is neurotoxic, and
it impairs DNA repair mechanisms.

Suppression of type I interferon
responses results in impaired innate
immunity.

The mRNA vaccines potentially
cause increased risk to infectious
diseases and cancer.

Codon optimization results in G-
rich mRNA that has unpredictable
complex effects.

Abstract
The mRNA SARS-CoV-2 vaccines were brought to
market in response to the public health crises of
Covid-19. The utilization of mRNA vaccines in
the context of infectious disease has no
precedent. The many alterations in the vaccine
mRNA hide the mRNA from cellular defenses
and promote a longer biological half-life and
high production of spike protein. However, the
immune response to the vaccine is very different
from that to a SARS-CoV-2 infection. In this
paper, we present evidence that vaccination
induces a profound impairment in type I
interferon signaling, which has diverse adverse
consequences to human health. Immune cells
that have taken up the vaccine nanoparticles
release into circulation large numbers of
exosomes containing spike protein along with
critical microRNAs that induce a signaling
response in recipient cells at distant sites. We
also identify potential profound disturbances in
regulatory control of protein synthesis and
cancer surveillance. These disturbances
potentially have a causal link to
neurodegenerative disease, myocarditis, immune
thrombocytopenia, Bell's palsy, liver disease,
impaired adaptive immunity, impaired DNA
damage response and tumorigenesis. We show
evidence from the VAERS database supporting
our hypothesis. We believe a comprehensive
risk/benefit assessment of the mRNA vaccines
questions them as positive contributors to public
health.
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1. Introduction
Vaccination is an endeavor to utilize non-
pathogenic material to mimic the immunological
response of a natural infection, thereby
conferring immunity in the event of pathogen
exposure. This goal has been primarily pursued
through the use of both whole organism and
attenuated virus vaccines. Use of fragments of
virus or their protein products, referred to as
“subunit vaccines,” has been more technically
challenging (Bhurani et al., 2018). In any event, an
implicit assumption behind the deployment of
any vaccination campaign is that the vaccine
confers the effects of a ‘benign infection,’
activating the immune system against future
exposure, while avoiding the health impacts of
actual infection.

Much of the literature on this related to COVID-
19 suggests that the immune response to mRNA-
based vaccination is similar to natural infection.
A preprint study found “high immunogenicity of
BNT162b2 vaccine in comparison with natural
infection.” The authors found there to be many
qualitative similarities though quantitative
differences (Psichogiou et al., 2021a). Jhaveri
(2021) suggests that mRNA vaccines do what
infection with the virus does: “The protein is
produced and presented in the same way as
natural infection.” The U.S. Centers for Disease
Control and Prevention (CDC) makes the case
based upon antibody titers generated by prior
infection vs. vaccination, in addition to
production of memory B cells, to argue that the
immune response to vaccination is analogous to
the response to natural infection (Centers for
Disease Control and Prevention, 2021a). It is this
similarity in the humoral immune response to
vaccination vs natural infection, paired with both
trial and observational data demonstrating
reduced risk of infection following vaccination,
that stands as the justification for the mass
vaccination campaign.

Our paper summarizes the current literature on
mRNA and its effects on the molecular biology
within human cells. We recognize that there is a
wide range of opinions in this nascent phase of
mRNA technology. Given its widespread
deployment ahead of basic work on so many of
the mechanisms we discuss here, we believe that
our work is important for providing a broad
understanding of present and future reviews that
relate to the burgeoning preclinical molecular
work being done in this area.

In this paper, we explore the scientific literature
suggesting that vaccination with an mRNA
vaccine initiates a set of biological events that are
not only different from that induced by infection
but are in several ways demonstrably
counterproductive to both short- and long-term
immune competence and normal cellular
function. These vaccinations have now been
shown to downregulate critical pathways related
to cancer surveillance, infection control, and
cellular homeostasis. They introduce into the
body highly modified genetic material. A
preprint has revealed a remarkable difference
between the characteristics of the immune
response to an infection with SARS-CoV-2 as
compared with the immune response to an
mRNA vaccine against COVID-19 (Ivanova et al.,
2021). Differential gene expression analysis of
peripheral dendritic cells revealed a dramatic
upregulation of both type I and type II
interferons (IFNs) in COVID-19 patients, but not
in vaccinees. One remarkable observation they
made was that there was an expansion of
circulating hematopoietic stem and progenitor
cells (HSPCs) in COVID-19 patients, but this
expansion was notably absent following
vaccination. A striking expansion in circulating
plasmablasts observed in COVID-19 patients was
also not seen in the vaccinees. All of these
observations are consistent with the idea that the
anti-COVID-19 vaccines actively suppress type I
IFN signaling, as we will discuss below. In this
paper we will be focusing extensively, though not
exclusively, on vaccination-induced type I IFN
suppression and the myriad downstream effects
this has on the related signaling cascade.

Since long-term pre-clinical and Phase I safety
trials were combined with Phase II trials, then
phase II and III trials were combined (Kwok,
2021); and since even those were terminated early
and placebo arms given the injections, we look to
the pharmacosurveillance system and published
reports for safety signals. In doing so, we find
that that evidence is not encouraging. The
biological response to mRNA vaccination as it is
currently employed is demonstrably not similar
to natural infection. In this paper we will
illustrate those differences, and we will describe
the immunological and pathological processes
we expect are being initiated by mRNA
vaccination. We will connect these underlying
physiological effects with both realized and yet-
to-be-observed morbidities. We anticipate that
implementation of booster vaccinations on a
wide scale will amplify all of these problems.

The mRNA vaccines manufactured by
Pfizer/BioNTech and Moderna have been viewed
as an essential aspect of our efforts to control the
spread of COVID-19. Countries around the globe
have been aggressively promoting massive
vaccination programs with the hope that such
efforts might finally curtail the ongoing
pandemic and restore normalcy. Governments
are reticent to consider the possibility that these
injections might cause harm in unexpected ways,
and especially that such harm might even
surpass the benefits achieved in protection from
severe disease. It is now clear that the antibodies
induced by the vaccines fade in as little as 3–10
weeks after the second dose (Shrotri et al., 2021),
such that people are being advised to seek
booster shots at regular intervals (Centers for
Disease Control and Prevention, 2021b). It has
also become apparent that rapidly emerging
variants such as the Delta and now the Omicron
strain are showing resistance to the antibodies
induced by the vaccines, through mutations in
the spike protein (Yahi et al., 2021). Furthermore,
it has become clear that the vaccines do not
prevent transmission of the disease, but can only
be claimed to reduce symptom severity (Kampf,
2021a). A study comparing vaccination rates with
COVID-19 infection rates across 68 countries
and 2947 counties in the United States in early
September 2021, found no correlation between
the two, suggesting that these vaccines do not
protect from spread of the disease (Subramanian
and Kumar, 2947). Regarding symptom severity,
even this aspect is beginning to be in doubt, as
demonstrated by an outbreak in an Israeli
hospital that led to the death of five fully
vaccinated hospital patients (Shitrit et al., 2021).
Similarly, Brosh-Nissimov et al. (2021) reported
that 34/152 (22%) of fully vaccinated patients
among 17 Israeli hospitals died of COVID-19.

The increasing evidence that the vaccines do
little to control disease spread and that their
effectiveness wanes over time make it even more
imperative to assess the degree to which the
vaccines might cause harm. That SARS-CoV-2
modified spike protein mRNA vaccinations have
biological impacts is without question. Here we
attempt to distinguish those impacts from
natural infection, and establish a mechanistic
framework linking those unique biological
impacts to pathologies now associated with
vaccination. We recognize that the causal links
between biological effects initiated by mRNA
vaccination and adverse outcomes have not been
established in the large majority of cases.

2. Interferons: an overview with
attention to cancer surveillance
Discovered in 1957, interferon (IFN) earned its
name with the recognition that cells challenged
by attenuated influenza A virus created a
substance that “interfered with” a subsequent
infection by a live virus (Lindenmann, 1982). IFN
is now understood to represent a very large
family of immune-modulating proteins, divided
into three types, designated as type I, II, and III
based upon the receptors each IFN interacts with.
Type I IFN includes both IFN-α and IFN-β, and
this type is the most diverse, being further
divided into seventeen subtypes. IFN-α alone has
thirteen subtypes currently identified, and each
of those is further divided into multiple
categories (Wang et al., 2017a). Type I IFNs play a
powerful role in the immune response to
multiple stressors. In fact, they have enjoyed
clinical therapeutic value as a treatment option
for a variety of diseases and conditions, including
viral infections, solid tumors, myeloproliferative
disorders, hematopoietic neoplasms and
autoimmune diseases such as multiple sclerosis
(Passegu and Ernst, 2009).

As a group, IFNs play exceedingly complicated
and pleiotropic roles that are coordinated and
regulated through the activity of the family of
IFN regulatory factors, or IRFs (Kaur and Fang,
2020). IRF9 is most directly involved in anti-viral
as well as anti-tumor immunity and genetic
regulation (Alsamman and El-Masry, 2018;
Huang et al., 2019; Zitvogel et al., 2015).

Closely related to this are plasmacytoid dendritic
cells (pDCs), a rare type of immune cell that
circulate in the blood but migrate to peripheral
lymphoid organs during a viral infection. They
respond to a viral infection by sharply
upregulating production of type I IFNs. The IFN-
α released in the lymph nodes induces B cells to
differentiate into plasmablasts. Subsequently,
interleukin-6 (Il-6) induces plasmablasts to
evolve into antibody-secreting plasma cells (Jego
et al., 2003). Thus, IFNs play a critical role in both
controlling viral proliferation and inducing
antibody production. Central to both antiviral
and anticancer immunity, IFN-α is produced by
macrophages and lymphocytes when either is
challenged with viral or bacterial infection or
encounters tumor cells (De Andrea et al., 2002).
Its role as a potent antiviral therapy has been
recognized in the treatment of hepatitis C virus
complications (Feng et al., 2012),
Cytomegalovirus infection (Delannoy et al., 1999),
chronic active ebola virus infection (Sakai et al.,
1998), inflammatory bowel disease associated
with herpes virus infection (Ruther et al., 1998),
and others.

Impaired type I IFN signaling is linked to many
disease risks, most notably cancer, as type I IFN
signaling suppresses proliferation of both viruses
and cancer cells by arresting the cell cycle, in part
through upregulation of p53, a tumor suppressor
gene, and various cyclin-dependent kinase
inhibitors (Musella et al., 2017; Matsuoka et al.,
1998). IFN-α also induces major
histocompatibility (MHC) class 1 antigen
presentation by tumor cells, causing them to be
more readily recognized by the cancer
surveillance system (Heise et al., 2016; Sundstedt
et al., 2008). The range of anticancer effects
initiated by IFN-α expression is astounding and
occurs through both direct and indirect
mechanisms. Direct effects include cell cycle
arrest, induction of cell differentiation, initiation
of apoptosis, activation of natural killer and
CD8  T cells, and others (Schneider et al., 2014).

The indirect anticancer effects are
predominantly carried out through gene
transcription activation of the Janus kinase
signal transducer and activator of transcription
(JAK/STAT) pathway. IFN-α binding on the cell
surface initiates JAK, a tyrosine kinase, to
phosphorylate STAT1 and STAT2 (Asmana
Ningrum, 2014). Once phosphorylated, these
STATs form a complex with IRF9, one of a family
of IRFs that play a wide range of roles in
oncogene regulation and other cell functions
(Takaoka et al., 2008). It is this complex, named
IFN-stimulated gene factor 3 (ISGF3), that
translocates to the cell nucleus to enhance the
expression of at least 150 genes (Schneider et al.,
2014). IRF9 has been suggested to be the primary
member of the IRF family of proteins
responsible for activation of the IFN-α
antiproliferative effects, and that appears to be
through its binding to the tumor necrosis factor-
related apoptosis-inducing ligand (TRAIL)
receptor 1 and 2 (TRAIL-R1/2) (Tsuno et al.,
2009). IRF7 is another crucial member of the IRF
family of proteins involved early in the response
to a viral infection. It is normally expressed in
low amounts but is strongly induced by ISGF3.
IRF7 also undergoes serine phosphorylation and
nuclear translocation to further activate the
immune response. IRF7 has a very short half-life,
so its gene-induction process is transient,
perhaps to avoid overexpression of IFNs (Honda
et al., 2006).

Once TRAIL is bound by IRF9, it is then able to
act as a ligand for Death Receptor 4 (DR4) or
DR5, initiating a cascade of events involving
production of caspase 8 and caspase 3, and
ultimately triggering apoptosis (Sayers, 2011).
Dysregulation of this pathway, through
suppression of either IFN-α or IRF9 and the
resulting failure to bind TRAIL-R, has been
associated with several hematologic malignancies
(Testa, 2010) and has been shown to increase the
metastatic potential in animal models of
melanoma, colorectal cancer, and lymphoma
(Finnberg and El-Deiry, 2008).

IFN-α both initiates and orchestrates a wide
range of cancer suppressing roles. Dunn et al.
(2005) showed that IFN-α plays an active role in
cancer immunoediting, its locus of action being
hematopoietic cells that are “programmed” via
IFN-α binding for tumor surveillance. It is via
the exceedingly complex interactions between
type I IFNs and IRF7 and IRF9 in particular that
a great deal of antiproliferative effects are carried
out. This is evidenced by the large number of
studies showing increased tumor growth and/or
metastases associated with a wide number of
cancer types.

For example, Bidwell et al. (2012) found that,
among over 800 breast cancer patients, those
with high expression of IRF7-regulated genes
had significantly fewer bone metastases, and they
propose assessment of these IRF7-related gene
signatures as a way to predict those at greatest
risk. Use of microRNA to target IRF7 expression
has also been shown to enhance breast cancer
cell proliferation and invasion in vitro (Li et al.,
2015). Zhao et al. (2017) found a similar role for
IRF7 in relation to bone metastases in a mouse
model of prostate cancer. Regarding the anti-
cancer mechanism behind IRF7 expression, Solis
et al. (2006) found that IRF7 induces
transcription of multiple genes and translation
of their downstream protein products including
TRAIL, IL-15, ISG-56 and CD80, with the noted
therapeutic implications.

IRF9, too, has a central role to play in cancer
surveillance and prevention. Erb et al. (2013)
demonstrated that IRF9 is the mediator through
which IL-6 augments the anti-proliferation
effects of IFN-α against prostate cancer cells.
Tian et al. (2018) found IRF9 to be a key negative
regulator of acute myeloid leukaemia cell
proliferation and evasion of apoptosis. It does so,
at least in part, through acetylation of the master
regulatory protein p53.

Both IFN-α and IRF9 are also apparently
necessary for the cancer-preventative properties
of a fully functional BRCA2 gene. In a study
presented as an abstract at the First AACR
International Conference on Frontiers in Basic
Cancer Research, Mittal and Chaudhuri (2009)
describe a set of experiments which show for the
first time that BRCA2 expression leads to
increased IFN-α production and augments the
signal transduction pathway resulting in the
complexing of IRF9, STAT1 and STAT2 described
previously. Two years prior, Buckley et al. (2007)
had established that BRCA1 in combination with
IFN-γ promotes type I IFNs and subsequent
production of IRF7, STAT1, and STAT2. Thus,
the exceedingly important cancer regulatory
genes BRCA1 and BRCA2 rely on IRF7 and IRF9,
respectively, to carry out their protective effects.
Rasmussen et al. (2021) reviewed compelling
evidence that deficiencies of either IRF7 or IRF9
lead to significantly greater risk of severe
COVID-19 illness. Importantly, they also note
that evidence suggests type I IFNs play a
singularly important role in protective immunity
against COVID-19 illness, a role that is shared by
multiple cytokines in most other viral illnesses
including influenza.

As will be discussed in more detail below, the
SARS-CoV-2 spike glycoprotein modifies host
cell exosome production. Transfection of cells
with the spike protein's gene and subsequent
SARS-CoV-2 spike protein production results in
those cells generating exosomes containing
microRNAs that suppress IRF9 production while
activating a range of pro-inflammatory gene
transcripts (Mishra and Banerjea, 2021). Since
these vaccines are specifically designed to induce
high and ongoing production of SARS-CoV-2
spike glycoproteins, the implications are
ominous. As described above, inhibition of IRF9
will suppress TRAIL and all its regulatory and
downstream apoptosis-inducing effects. IRF9
suppression via exosomal microRNA should also
be expected to impair the cancer-protective
effects of BRCA2 gene activity, which depends on
that molecule for its activity as described above.
BRCA2-associated cancers include breast,
fallopian tube, and ovarian cancer for women,
prostate and breast cancer for men, acute
myeloid leukaemia in children, and others
(National Cancer Institute, 2021).

Vaccination has also been demonstrated to
suppress both IRF7 and STAT2 (Liu et al., 2021).
This can be expected to interfere with the cancer-
protective effects of BRCA1 as described above.
Cancers associated with impaired BRCA1 activity
include breast, uterine, and ovarian cancer in
women; prostate and breast cancer in men; and a
modest increase in pancreatic cancer for both
men and women (Cancer risk and BRCA1 gene,
2021).

Reduced BRCA1 expression is linked to both
cancer and neurodegeneration. BRCA1 is a well-
known breast cancer susceptibility gene. BRCA1
inhibits breast cancer cell proliferation through
activation of SIRT1 and subsequent suppression
of the androgen receptor (Zhang et al., 2016). In a
study conducted by Suberbielle et al. (2015),
reduced levels of BRCA1 were found in the
brains of Alzheimer's patients. Furthermore,
experiments with knocking down neuronal
BRCA1 in the dentate gyrus of mice showed that
DNA double-strand breaks were increased, along
with neuronal shrinkage and impairments in
synaptic plasticity, learning and memory.

Analysis detailed in a recent case study on a
patient diagnosed with a rare form of lymphoma
called angioimmunoblastic T cell lymphoma
provided strong evidence for unexpected rapid
progression of lymphomatous lesions after
administration of the BNT162b2 mRNA booster
shot (Goldman et al., 2021). Comparisons of
detailed metrics for hypermetabolic lesions
conducted immediately before and 21 days after
the vaccine booster revealed a five-fold increase
after the vaccine, with the post-booster test
revealing a 2-fold higher activity level in the right
armpit compared to the left one. The vaccine had
been injected on the right side. It is worth
pointing out in this regard that lymphoid
malignancies have been associated with
suppression of TRAIL-R1 (MacFarlane et al.,
2005).

Given the universally recognized importance of
optimally functioning BRCA1/2 for cancer
prevention and given the central role of the
TRAIL signal transduction pathway for
additional cancer surveillance, the suppression of
IRF7 and IRF9 through vaccination and
subsequent SARS-CoV-2 spike glycoprotein
production is extremely concerning for long-
term cancer control in SARS-CoV-2 mRNA
genetic vaccine injected populations.

3. Considerations in the design of
mRNA vaccines
Over the last three decades, the mRNA
technological platform aimed to develop effective
and safe nucleic acid therapeutic tools is said to
have overcome serious obstacles on the coded
product instability, the overwhelming innate
immunogenicity, and on the delivery
methodologies (Pardi et al., 2018). One of the
major success stories of mRNA use as a genetic
vaccination tool is on the introduction of robust
immunity against cancer (Van Lint et al., 2015). In
addition, the potential of mRNAs to restore or
replace various types of proteins in cases of rare
genetic metabolic disorders like Fabry disease
has offered great potential therapeutic
alternatives where no other medication has
proved to be successful (Martini and Guey, 2019).
However, in the case of mRNA use as genetic
vaccines against infectious diseases, the
preliminary safety investigations seemed to be
premature for a world-wide use in the general
population (Pardi et al., 2018; Doulberis et al.,
2021).

Although there are essential epitopes on other
SARS-CoV-2 proteins where an antibody
response could have provided essential
immunogenicity, well known from SARS-CoV-1
(Gordon et al., 2020), the primary goal of the
developers of the SARS-CoV-2 mRNA vaccines
was to design a vaccine that could induce a
robust antibody response exclusively to the spike
glycoprotein. Such antibodies, especially IgA in
the nasopharynx, should cause the invading
viruses to be quickly cleared before they could
invade host cells, thus arresting the disease
process early on. As stated succinctly by
Kaczmarek et al. (2021):

“The rationale behind vaccination is to provide
every vaccinated person with protection against
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