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Transfections are not vaccines. 
Stop transfections now. 
Current Centers for Disease Control (CDC) statistics 
reveal an ever-increasing proportion of 
hospitalizations and deaths in Emergency Use 
Authorization (EUA)-immunized populations.  This 
original paper warned of the risks of non-sterilizing 
immunization, and data from around the world are 
confirming that the “investigational vaccines” are 
driving the selection for immune escape variants.  
Recently released sequence data analysis from the 
NextStrain.org resource curator and virologist Trevor 
Bedford provides compelling evidence of selection for 
immune escape and its consequences for viral 
evolution61,62.  Specifically, the Bedford analysis 
identified S1 as the only protein in the SARS-CoV2 
genome undergoing unnatural rapid evolutionary 
change during the pandemic. This pattern was not 
present from the start of the pandemic.   Importantly, 
the NextStrain analysis shows both geographic and 
temporal correlations between these specific genetic 
changes and the mRNA immunization rollouts around 
the globe.  This development serves as evidence that 
the enrichment for escape variants is driven by the 
EUA investigative vaccines’ failure.  Therefore, it is 
prudent to halt all spike protein transformation and 
transfection-based investigational vaccines in humans 
until further analyses are conducted and shared with 
the public. 

 

5+1 Concerns about SARS-CoV2 
Biology:  A Call to Pause, 
Deliberate and Revise Policy 
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We have reached a crossroads in the SARS-CoV2 
pandemic.  Considering the risks of non-sterilizing 
immunization as a preventative measure, the 
precariousness of the current global situation cannot be 
underestimated.  This review is intended to serve as a 
simple resource to help all people—from policy makers to 
families—better understand the biology of SARS-CoV2 and 
the potential ramifications of non-sterilizing immunization 
and offers recommendations and a call to action to protect 
all human health over the long term - in particular the 
developing immune systems of children and young adults.   

From the start of the pandemic in 2020, immunization has 
been promoted by health agencies as the primary tool by 

which this pandemic should end.  The decisions made to 
date have been made amid a crisis to address a crisis. 
Considering the number of cases and deaths in the United 
States and globally, it is understandable that there was a 
perceived immediate need to turn to vaccines as the most 
efficient human intervention option to contain and suppress 
the pandemic.  

In the context of an ongoing crisis, however, there is also a 
need to regularly assess and recalibrate decisions going 
forward as scientists learn and the situation evolves. This 
is a new virus with new immunization technologies and 
evolving therapeutic discoveries. While decisiveness is 
critical, at the same time there is a need for an openness to 
shift course, depending on what we are learning, especially 
regarding treatment of severe COVID-19.  This requires 
open paradigms for information sharing and discussion, 
integrity, and open public assessments of the core 
epidemiological aspects (beyond case numbers) of the 
pandemic to keep the public adequately informed. While we 
are acting to address short term tragedy in a crisis, we also 
should be proactive, as our decisions will have lasting and 
long-term ramifications. Fortunately, science offers us the 
ability to continually ask, test and answer questions about 
the potential benefits and costs of current 
recommendations to help re-evaluate and adjust 
responding policies for the rest of 2021 and beyond.  

At this crossroads, the most vulnerable populations have 
been vaccinated using non-sterilizing immunization 
technology currently under Emergency Use Authorization 
(EUA) by the U.S. Food and Drug Administration (FDA).  
The EUA was granted to help reduce the incidence of 
severe COVID-19 disease and death, but while non-
sterilizing immunizations can effectively protect vulnerable 
populations, such immunizations applied to an entire 
population for SARS-CoV2 are problematic.  Assumptions 
have been made in the press that new variants emerge only 
from SARS-CoV2-infected masses, so by reducing the 
number of infections through immunization, variants will 
disappear.  Evidence and growing scientific consensus 
indicate the contrary: variants are emerging in quasi-
immunized individuals (e.g., only one shot) or fully 
immunized populations as “breakthrough infections”—
asymptomatic and symptomatic infections—in which more 
dangerous variants are creeping undetected within the 
immunized population. In many instances, with cases 
increasing in proportion to increased immunizations, and 
societies reopening and then closing again, authorities like 
the U.S. Centers for Disease Control (CDC) do not always 
have one clear control variable to understand what is 
driving certain phenomena. The possibility that 
asymptomatic and symptomatic transmission of stronger 
and more dangerous escape variants is already occurring 
among immunized individuals must be considered and new 
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reporting systems to monitor such transmission should be 
established, especially if this transmission is spreading 
among healthy immunized individuals with stronger innate 
immunity to begin with1. 

As such, now is the time to open the aperture of data 
collection and analysis to reassess whether the risks of 
non-sterilizing immunization beyond vulnerable populations 
is advisable policy moving forward.  The potential 
consequences of biologically inappropriate immunizations 
are discussed in answers to five basic questions below:  

1. What is non-sterilizing immunity and why do 
asymptomatic infections in immunized populations 
increase the risks of the current non-sterilizing 
immunization campaigns? 

First, the biological difference between sterilizing and non-
sterilizing immunity in relation to the development of 
dangerous “escape variants” of viruses should be 
understood by everyone.  Sterilizing immunity—whether 
through vaccine or recovery from natural infection—creates 
an immune memory strong enough to prevent a virus from 

infecting previously infected individuals or others, as the 
virus no longer replicates sufficiently to be contagious.  
Non-sterilizing immunizations, on the other hand, reduce or 
prevent symptoms of disease, but they do not prevent viral 
infection. This difference under certain circumstances can 
result in unwanted evolutionary pressure on the virus and 
ample opportunity to strengthen, in effect creating 
(selecting for) viral virulence—stronger variants—and 
severe disease2-4.  The difference between these two 
immunological states can be illustrated with a simple 
hypothetical example.  Two nurses with the same health 
history, “Vicky” and “Carol”, are infected with a more 
virulent strain of SARS-CoV2 while on shift.  At the start of 
the pandemic, both nurses would have stayed home sick 
with severe symptoms and missed two weeks of work.  In 
this case, Vicky was recently EUA- immunized and shows 
no symptoms to a silent infection and therefore takes no 
time off, while Carol, unvaccinated, remains home for two 
weeks with symptoms.  Two weeks later, Vicky has 
potentially infected hundreds with this more virulent strain, 
while Carol stayed at home and infected only her daughter, 
who recovered in a few days.  At the global population level, 

Sterilizing versus non-sterilizing immunity.  A. Sterilizing immunity developed after vaccination against measles 
virus.  Multiple targets (epitopes) are the basis for lifelong immunity.  B. Natural non-sterilizing immunity to 
coronaviruses and EUA immunization to SARS-CoV2 spike protein are shown.  Natural immunity to SARS-CoV2 
recognizes targets (blue circles) other than the spike protein (red triangles)10.  Immunization to the spike protein alone 
selects for variants from future infections that can escape spike protein antibodies.  Because spike protein biology is 
key to severe COVID-19, enriching for spike protein variants could be potentially catastrophic. 
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these hypothetical dynamics would be dangerous and not 
supportive of a blanket immunization policy.  Although the 
biology of human immunity is incredibly complex, it is 
relatively well understood for certain viruses—measles, 
mumps, and chicken pox—that generate sterilizing 
immunity after infection.  The term “vaccination” traditionally 
refers to the life-long sterilizing immunity that is generated 
after immunization to a virus like measles.  Sterilizing 
immunity is based on the recognition of a diverse set of 
molecular targets associated with the pathogen.  The 
primary reason vaccinations create sterilizing immunity for 
e.g. measles virus is that like natural infection, 
immunization against a weakened/dead measles virus 
produces immune memory to multiple unrelated molecular 
targets (Fig. 1A)5,6.  The same is not true for other RNA 
viruses like influenza, making inoculation against influenza 
imperfect at best7,8. The biology of coronaviruses offers 
human immune systems an even less diverse set of 
molecular targets than the measles example (Fig. 1B)9,10 
Reinfection from these viruses is expected more often than 
for influenza, and sterilizing immunization against 
coronaviruses remains impossible.  There is strong 
evidence, however, that natural infection builds immunity to 
a broader set of targets that crucially also includes non-
spike proteins present in coronaviruses11.  Unlike natural 
infection, infection after non-sterilizing immunization may 
be producing variants of concern (VOCs), all of which have 
their relevant mutations within the coronavirus spike 
protein. 

Fortunately, the consequences of non-sterilizing 
immunization on viral evolution have been observable in 
livestock for decades.  One pertinent example of how non-
sterilizing immunization can lead to quiet but dangerous 
escape variants in chickens is evident in Marek’s 
disease12,13.  In this example, what started out as a mild 
disease that rarely led to death has evolved after years of 
blanket non-sterilizing immunization into a disease that 
causes wide-spread lymphoma and near 100% mortality in 
unimmunized birds. Similar case examples include 
infectious bursal disease virus in poultry14 and feline 
calicivirus15. In no uncertain terms, non-sterilizing 
immunizations are expected to cause an increase in 
asymptomatic transmission of stronger, more dangerous, 
viral variants over time.  In the current case of SARS-CoV2, 
these stronger variants would be the strains that escape 
neutralization by spike protein-targeting antibodies, which 
is already unfolding globally: Geographies with significant 
immunization are starting to allow for more virulent 
breakthrough strains16.  Logically, prevalent breakthrough 
infections among immunized individuals (as recently 
reported17,18) also render a health COVID-19 vaccine 
passport program meaningless. In effect, the application of 
non-sterilizing immunization to human populations is 

causing the generation of more dangerous variants - not 
because of the sheer number of global infections, but 
because non-sterilizing immunization programs encourage 
the virus to evolve in this extremely undesirable direction 
heading into 2022.   

Currently, the public understands the EUA for immunization 
against SARS-CoV2 was granted with the knowledge that 
non-sterilizing immunity was the only expected outcome.  
The public remains relatively unaware of the extent of 
potential breakthrough infection risks, and not enough effort 
has been made to date to collect and assess to what extent 
immunized individuals can be infected and contagiously 
shed active virus.  Therefore, an assessment by public 
health authorities should commence immediately to 
quantify the scope and duration of both asymptomatic and 
symptomatic infections of immunized individuals. If even 
only a small fraction of immunized individuals can be 
infected and spread the virus with less severe disease 
manifestation (as can be inferred from recent data)19,20, 
these individuals are a primary potential source for more 
dangerous new variants (VOCs) of SARS-CoV2.  If there is 
any significant asymptomatic infection of vaccinated 
individuals, continued immunization beyond vulnerable 
populations should stop immediately; otherwise, the list of 
VOCs will continue to grow unabated21.   

2. Why does the SARS-CoV2 origin and unique “spike” 
protein biology matter to developing effective 
pandemic solutions?   

To be precise, it is not the entire SARS-CoV2 virus that is 
novel.  Rather, it is the spike protein of SARS-CoV2 and its 
binding strength (affinity) for its target receptor—the human 
angiotensin converting enzyme 2 (ACE2) protein—that is 
novel and mysterious22.  The spike protein is a glycoprotein 
(sugar coated protein) that protrudes from the SARS-CoV2 
membrane and facilitates entry to host cells by binding to 
surface receptors. Not coincidentally, the SARS-CoV2 
spike protein’s unique biology is implicated in many aspects 
of severe pathologies seen in COVID-19 disease, including 
heart failure, pulmonary edema, encephalopathy, ischemia, 
and myalgia.  The ACE2 protein is not only a cellular 
receptor, but also acts as an enzyme in circulation whose 
expression is tightly linked to blood vessel permeability and 
fluid regulation throughout the body.  As such, ACE2 
protein is expressed in a host of tissues, and importantly, 
ACE2 expression changes drastically throughout the body 
during severe COVID-19 infection.  Unfortunately, how 
SARS-CoV2 spike protein’s interaction with ACE2 causes 
this imbalance and how it manifests is not yet fully 
understood.  By comparing human and mouse data from 
two prominent American labs, we can see why the field 
remains confused.  In a powerful study done in 2020 by the 
Oak Ridge Laboratories, the knock-on consequences of 
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system wide upregulation of ACE2 expression (identified as 
gene expression changes in human patients) is sufficient to 
explain all the symptoms of severe COVID-1923.  
Contrastingly, the Salk Institute recently released a report 
detailing a downregulation of ACE2 expression as identified 
in mouse models of infection in severe COVID-1924. These 
observations have two important implications:  

1) Severe COVID-19 infection is a complex interaction 
between typical viral infection immune response 
symptoms (fever, inflammation, etc.) and those caused 
by the novel effects derived from the spike protein’s 
physiological interactions with ACE2 and other proteins.  

2) Researchers must better understand the mysterious 
biology of the SARS-CoV2 spike protein on human 
ACE2 and other human proteins.  

Numerous recent reports of unexplained immunization 
associated events may be linked to the same poorly 
understood biology of this spike protein. To further 
complicate matters, most of these interactions seem to be 
significant only in cases of severe infection associated with 
chronic inflammation, obesity, etc., and this crucial 
connection is missing from any animal model of COVID-19 
infection.  Such connections (contradictions and 
complications) also are missing in the main-stream public 
health discussion. 

Additionally, it has come to light that there appears to have 
been years of intensive gain-of-function (GOF) coronavirus 
research worldwide, or biological research in laboratories 
increasing the virulence and lethality of pathogens and 
viruses using natural or manufactured biological mutation.  
This research included the collection25, recombination, and 
serial passage of SARS-like coronaviruses26, as well as 
laboratory leaks of SARS-like coronaviruses previously in 
China and elsewhere27-30, but with no significant data 
indicative of a recent natural zoonotic event ever reported. 
Nevertheless, the World Health Organization recently 
concluded that SARS-CoV2 was a zoonotic event, but left 
tea leaves for further analysis31. From the onset of the 
pandemic, the extraordinary affinity of the SARS-CoV2 
spike for the human ACE2 protein has been cited as 
compelling evidence for a laboratory origin of the virus 
related to gain-of-function (GOF) experiments32,33, but also 
paradoxically as evidence for why it could have emerged 
directly from wildlife34.  While still under investigation by 
U.S. Congress and numerous other international 
authorities, the possibility remains that the perplexing 
biology of SARS-CoV2 is the result of laboratory 
experiments involving intentional introduction of specific 
functional elements to wild type viruses, chimeric 
recombination of wild type viruses35,36, and/or serial 
passage of wild type and/or laboratory viruses on a 

laboratory background of human ACE2 as host receptor 
specificity (human lung epithelial cultures37, animal models 
with similar ACE2 proteins38, and/or transgenic mice with 
human ACE2 protein substituted for their own).  

Non-sterilizing immunization of low-risk populations to this 
unusual spike protein may put unwanted evolutionary 
pressure on it to change in a yet unexpected direction.  In 
other words, immunizing healthy individuals to the spike 
protein of 2020 will challenge Mother Nature to find ways to 
change this protein to adapt to and escape the pressure 
from immunization.  When this happens, it will be the 
weakest of the immunized who are put in danger all over 
again.  The unknown origin and unique spike protein 
biology of the SARS-CoV2 must be better understood 
before continuing large scale immunization in healthy, non-
vulnerable citizens.  

3. How does the SARS-CoV2’s binding strength for 
ACE2 protein relate to antibody dependent 
enhancement (ADE) in humans and why does this 
matter to immunization policy? 

The spike protein of SARS-CoV2 and the ACE2 protein 
physically interact like a pair of complicated 3D magnetic 
puzzle pieces.   Because this fit is optimized, not only can 
it explain the many novel disease mechanisms of COVID-
19 as described above, but it is also expected to provide 
more potential for autoimmunity issues and antibody 
dependent enhancement (ADE), or antibody activity that 
makes a viral infection even worse.  ADE in viral infection 
is thought to be dependent on maladaptive antibody 
sequences formed after immunization that can lead to novel 
severe disease upon subsequent infection in the future.  
While ADE can occur as a result of follow-on natural viral 
infections, the likelihood of ADE after natural COVID-19 
infection is minimized because natural infection evokes a 
broader immunity response based on a wider range of 
molecular targets, as discussed earlier, including non-spike 
protein targets11,39,40 (see below). Previous data from 
Dengue Fever virus immunizations indicate that vaccinated 
individuals may also be more vulnerable to ADE upon 
exposure to future variants, even just one or many more 
years in the future41.  Historically, immunization against the 
spike protein of SARS-1 and other coronaviruses in animal 
models has led to ADE42.  In the case of SARS-CoV2, the 
unique shape and biology of the spike protein presents a 
molecular target with a high potential for the generation of 
autoimmune response and ADE43.  Several scientific 
papers published in 2020 discuss the risks of ADE, 
including specific response to coronaviruses. While vaccine 
developers reassure the public that vaccines are developed 
to avoid ADE risk, such risks can take time to emerge and 
may not be apparent during clinical trials, especially 
considering the perplexing relationship between this SARS-
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CoV2 spike protein and ACE2. Researchers can and 
should be looking for potential signs of ADE risk, and if 
necessary, recalibrating immunization and therapy 
approaches.  

4. Why could this first EUA immunization present a risk 
to a child’s developing immune system?   

As stated earlier, coronaviruses do not offer multiple strong 
targets for our immune systems to remember.  However, a 
wealth of data demonstrates that SARS-CoV2 infection 
does provoke a robust immune response in comparison to 
EUA immunizations11,39,40.  While the differences between 
traditional vaccination approaches and the current suite of 
immunization methodologies are beyond the scope of this 
brief, the current EUA immunizations have an additional 
compounding shortcoming in common: Their intended 
molecular target is a stabilized version of the spike protein 
of the SARS-CoV2 variant from 2020.  In other words, 
whereas natural infection gives the body an opportunity to 
build immunity to any number of molecular targets, EUA 
immunization offers only a stabilized version of the poorly 
understood SARS-CoV2 spike protein.  

This shortcoming is particularly risky for children in the 
context of known immunological mechanisms of life-long 
memory (research ‘original antigenic sin’ to learn more).  In 
brief, early immune challenges initiate cascades of native 
and adaptive immune responses that lead to immunological 
memory that lasts a child’s lifetime.  Subsequent related 
immunological challenges refine the existing molecular 
memories, and early infections remain a foundation for all 
subsequent pathogen exposures.  This is complicated by 
the immune system’s tendency to modify existing 
memories, rather than make all new ones, an inertia that 
increases with age.  The danger to immunizing healthy 
children for SARS-CoV2 is therefore acute:  Immunization 
against this specific viral protein could permanently bias a 
child’s immune system for a lifetime to a limited focus on a 
single subset of molecular targets from this one mysterious 
spike protein44,45.  All considerations and/or trials to begin 
immunizing healthy children against SARS-CoV2 spike 
protein should be paused, and policymakers should 
consider the risks to children of continuing mass non-
sterilizing immunization programs.  

5. What are “viral swarms” and why do they impact 
collective (herd) immunity and a path to end this 
pandemic?   

The data demonstrates that natural COVID-19 infection 
provokes a vigorous and broader immune response than 
the protection offered by EUA immunizations46.  This 
outcome was expected, considering current knowledge 
about genetic swarm phenomena, a concept rarely 
discussed in the context of SARS-CoV2.  Viral quasi-

species and mutant swarms are relatively old concepts in 
evolutionary biology, but thanks to a multidisciplinary 
merging of physics, advanced A.I. and machine learning, 
scientists have come to understand how populations can 
evolve as a swarm of related genetic variants47,48.  The 
concept of a genetic swarm is important to understand how 
both individual and collective immunity are achieved and 
how this pandemic can end.   

When a coronavirus infects a cell, it replicates.  Few if any 
of these virus copies are perfect, but most go on to infect 
and reproduce in both nearby and remote tissues.  A truer 
representation of the genome of a viral infection is that of a 
viral swarm: during infection, a swarm of imperfectly copied 
but closely related viral particles is responsible for infection.  
It is from this swarm of related but different variations of the 
virus that new dominant strains emerge in both individuals 
and populations.  Even as a strain moves from person to 
person, it is a new swarm of nearly genetically identical 
viruses that causes the new infection.  As a result of this 
phenomenon, different viral sequences can be found in the 
gut versus lungs during viral infections49.  Crucially, a 
natural infection represents an immune response to an 
entire genetic viral swarm, in contrast to an immunization 
responding to a single spike protein taken from a single 
2020 viral sequence.   

The sum total of all molecular targets available for a single 
infected patient’s immune system to remember will be 
significantly higher than that of an immunized individual 
because each natural infection is a contemporary reaction 
to a current and existing viral genetic swarm.  More 
molecular targets mean natural infection will result in more 
durable long-term immunity for every recovered individual 
than immunization to the spike protein alone could 
produce50.  Across the global population, fully recovered 
COVID-19 patients51, using a range of archetypal and 
innovative therapies, candidate antiviral drugs (e.g. 
Ivermectin52 and others), will contribute more to lasting 
collective/herd immunity than EUA immunized patients 
whose immune memory is biased to the 2020 spike protein.  

6.  Why the current suite of “investigational vaccines” 
should be considered “transfections” or 
“transformations” rather than vaccines?   

For decades, academic research scientists around the 
world have used commercial products to express mRNA in 
mammalian tissues via direct injection, electroporation, 
gold particles, and even lentiviruses, adenoviruses, and 
even rabies virus.  In all cases, this is termed ‘transfection’ 
(mRNA) or ‘transformation’ (viruses).  In fact, these 
products are still sold under the generic biological 
descriptions of transfection and transformation because 
these are the correct terms.  The ‘investigational vaccines’ 
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currently being mandated are therefore simply 
transfections and transformations being reclassified for 
legal reasons:  There is no legal liability for any vaccine 
producer in the USA.   

Vaccines by medical definition (up and until 2020) contain 
an antigenic target and a chemical adjuvant.  The antigenic 
target is the virus or compliment of viral proteins that is the 
intended target of the immunization.  The adjuvant is the 
chemical irritant that attracts the attention of the immune 
system to site of injection.  The ‘investigational vaccines’ do 
not contain a chemical adjuvant to attract the attention of 
the immune system.  Manufacturers are using a basic 
transfection methodology and calling it a ‘vaccine’.  This 
seems disingenuous to the public, yet has been permitted 
and even promoted by the WHO, CDC, NIH, etc. with the 
knowledge that there is no methodological or biological 
equivalence here.  Over the past two years, both the WHO 
and CDC have made significant documented changes to 
their precise published language used regarding ‘vaccines’ 
during the pandemic to permit this.  

The legal and biological definition of ‘vaccine’ in legislation 
must be revisited as it pertains to the indemnification of 
producers of these medical products from criminal or civil 
liability, especially considering the fasttrack roll-out of this 
technology.  Additionally, global intellectual property (IP) 
protections require scrutiny, as the current IP covers the 
same spike protein developed by both manufacturers and 
the NIH. 

Recommendations for an independent and public call 
to action: 

Significant portions of the population remain at risk for 
severe disease, even after immunization.  Using global data 
available, the key vulnerability factors that define at-risk 
populations should be identified, reported, and referenced 
to guide where remaining immunization interventions 
should be focused to prevent COVID-19 disease upon 
infection. It is likely that some age groups, without specific 
comorbidities, are at essentially minimal risk53,54.  At the 
same time, recommendations should be made to 
encourage behavioral changes among the otherwise 
healthy population to minimize susceptibility to severe 
COVID-19 disease55.  By applying EUA immunizations only 
to vulnerable populations and continuing to promote and 
develop a suite of disease recovery therapies, a robust and 
effective collective/herd immunity can be maintained going 
forward to end to the pandemic. 

Society responded quickly to address tragedy during a 
crisis, and the time has come to ask, test and answer 
questions about emerging data and new discoveries about 
the virus. In the current climate, evaluating public health 
policies without political or financial conflicts-of-interest 

related to vaccine discoveries or digital health data 
collection schemes (e.g., digital vaccine passport or 
location tracking databases affiliated with business entities) 
seems nearly impossible.  This can and should change to 
regain public trust. The extent to which we understand the 
current pandemic is largely due to crowdsourced 
independent investigation of the history and use of global 
gain-of-function viral research.  Without the decentralized 
reporting efforts of citizens and academics such as those 
from the ad hoc research group D.R.A.S.T.I.C.56 among 
others57 who share analysis on platforms such as Twitter 
and Substack, the public would remain unaware of the 
extent to which such research on viruses in China and 
around the world has increased public health risks.   

Additionally, ensuring the integrity and accountability of 
global health, science, and technology review boards is 
critical.  U.S. President Biden recently held a new 46-
person scientific integrity task force meeting on May 14 in 
an effort to review past practices and remove partisanship 
from evidence-based policymaking in the U.S. government.  
Certainly, this effort should apply to pandemic management 
to improve public trust and strengthen government 
accountability.  However, nothing has changed.  In fact, 
things have become more disconnected from the data 
available.  

The following recommendations may be considered by this 
new task force, the U.S. Centers for Disease Control 
(considering recently revised COVID-19 breakthrough case 
protocols58), and other policy makers worldwide as part of 
their mandate:   

i. Require accurate and transparent quantification and 
disclosure of significant asymptomatic infections of 
immunized individuals.  If such cases are discovered, 
EUA immunization beyond the most vulnerable 
populations should discontinue. 

ii. Invest in research to identify previously infected adult 
healthy individuals, as well as those with significant 
overlapping innate immunity from previous 
coronavirus infections to assess the extent to which 
EUA immunizations are beneficial to this segment, or 
whether it is prudent to defer vaccination to preserve 
natural immunity acquired through infection. 

iii. Invest in convalescent plasma therapy research to 
capitalize on the diversity of molecular targets 
(swarms) identified by natural infections every day 
around the world.   

iv. Quantify the mutation rate of SARS-CoV2 relative to 
other known human coronaviruses to assess its 
genetic stability and extent to which variants are 
emerging from non-sterilizing EUA immunizations 
compared to natural case number. 

v. Investigate and understand better the novel biology of 
the SARS-CoV2 spike protein and possible side 
effects of off-target expression during EUA 
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immunizations before continuing to promote mass 
immunization of healthy, non-vulnerable citizens.  

vi. Investigate global GOF research methodologies 
currently in use to identify unacceptable risk levels; 
apply precautionary principles (measures to be taken 
to prevent harm in several risk categories e.g., rules 
of choice or procedural requirements) to GOF 
research, as well as for cell lines and transgenic 
animal models with the potential to induce bias into 
laboratory virus experiments, intentionally or by 
happenstance.   

vii. Identify and promote a broader suite of prophylactic 
health measures and medical therapy solutions as 
part of a balanced, economically viable pandemic 
recovery portfolio, e.g., use of candidate off label 
antiviral treatments like Ivermectin52, humanized 
monoclonal antibody treatments like Leronlimab59,60, 
nutrition adjustments, lifestyle changes, and weight 
loss. 

viii. Revisit the legal and biological definition of ‘vaccine’ 
in legislation as it pertains to the indemnification of 
producers of these medical products from criminal or 
civil liability. 
 

Conclusion: 

In the challenge to make decisions and adjust direction in 
time of crisis, the global community is still learning about 
the virus and the ramifications of human intervention. In this 
environment, access to information, analysis, and 
approaches are paramount.  Decisions today have long 
term consequences for global health. While it is tempting to 
look to EUA immunizations as a single foolproof solution, 
there are personal and broader risks that are not yet well 
appreciated. Moreover, a multilayered approach that 
considers the full range of tools and options available will 
ensure greater resilience and success beyond 2021.  

 

Authors: J.Jay Couey, Ph.D. is the father of three children 
under the age of 12, and also a Research Assistant 
Professor at the University of Pittsburgh School of Medicine 
(Neurobiology) whose work has been published in Science, 
PNAS, and Nature Neuroscience.  Piper L. Stover is the 
mother of two teenagers and Managing Director of Red 
Trillium, LLC advising multinational companies and officials 
on the challenges of operating in China.   

 

Bibliography: 

1. Hall VJ (2021) COVID-19 vaccine coverage in health-
care workers in England and effectiveness of 
BNT162b2 mRNA vaccine against infection (SIREN): 

a prospective, multicentre, cohort study. 
https://doi.org/10.1016/S0140-6736(21)00790-X 

2. Olliaro P (2021) COVID-19 vaccine efficacy and 
effectiveness—the elephant (not) in the room.  
https://doi.org/10.1016/S2666-5247(21)00069-0  

3. Gandon S (2001) Imperfect vaccines and the 
evolution of pathogen virulence. 
https://doi.org/10.1038/414751a  

4. Gandon S (2003) Imperfect vaccination: some 
epidemiological and evolutionary consequences. 
https://doi.org/10.1098/rspb.2003.2370   

5. Birrer M (1981) Antigenic variants of measles virus. 
https://doi.org/10.1038/293067a0  

6. Munoz-Alia MA (2021) Serotypic evolution of measles 
virus is constrained by multiple co-dominant B cell 
epitopes on its surface glycoproteins.  
https://doi.org/10.1016/j.xcrm.2021.100225  

7. Palese P (2004). Influenza: old and new threats. 
https://doi.org/10.1038/nm1141  

8. Lee JM (2019) Mapping person-to-person variation in 
viral mutations that escape polyclonal serum targeting 
influenza hemagglutinin.  
https://doi.org/10.7554/eLife.49324   

9. Eguia RT (2021) A human coronavirus evolves 
antigenically to escape antibody immunity 
https://doi.org/10.1371/journal.ppat.1009453  

10. Kistler K (2020) Evidence for adaptive evolution in the 
receptor-binding domain of seasonal coronaviruses 
OC43 and 229E.  
https://doi.org/10.7554/eLife.64509 

11. Ivanova EN (2021) Discrete immune response 
signature to SARS-CoV-2 mRNA vaccination versus 
infection. 
https://doi.org/10.1101/2021.04.20.21255677  

12. Read A (2015) Imperfect Vaccination Can Enhance 
the Transmission of Highly Virulent Pathogens. 
https://doi.org/10.1371/journal.pbio.1002198  

https://www.nationalgeographic.com/science/articl
e/leaky-vaccines-enhance-spread-of-deadlier-
chicken-viruses  
https://www.livescience.com/51682-vaccines-
evolve-deadlier-viruses.html  

13. Boots M (2015) The Need for Evolutionarily Rational 
Disease Interventions: Vaccination Can Select for 
Higher Virulence. 
https://doi.org/10.1371/journal.pbio.1002236   

14. Berg TP (2000) Acute infectious bursal disease in 
poultry: a review.  
https://doi.org/10.1080/03079450050045431  

15. Radford AD (2006) The challenge for the next 
generation of feline calicivirus vaccines.  
https://doi.org/10.1016/j.vetmic.2006.04.004  

https://doi.org/10.1016/S0140-6736(21)00790-X
https://doi.org/10.1016/S2666-5247(21)00069-0
https://doi.org/10.1038/414751a
https://doi.org/10.1098/rspb.2003.2370
https://doi.org/10.1038/293067a0
https://doi.org/10.1016/j.xcrm.2021.100225
https://doi.org/10.1038/nm1141
https://doi.org/10.7554/eLife.49324
https://doi.org/10.1371/journal.ppat.1009453
https://doi.org/10.7554/eLife.64509
https://doi.org/10.1101/2021.04.20.21255677
https://doi.org/10.1371/journal.pbio.1002198
https://www.nationalgeographic.com/science/article/leaky-vaccines-enhance-spread-of-deadlier-chicken-viruses
https://www.nationalgeographic.com/science/article/leaky-vaccines-enhance-spread-of-deadlier-chicken-viruses
https://www.nationalgeographic.com/science/article/leaky-vaccines-enhance-spread-of-deadlier-chicken-viruses
https://www.livescience.com/51682-vaccines-evolve-deadlier-viruses.html
https://www.livescience.com/51682-vaccines-evolve-deadlier-viruses.html
https://doi.org/10.1371/journal.pbio.1002236
https://doi.org/10.1080/03079450050045431
https://doi.org/10.1016/j.vetmic.2006.04.004


 

18 MAY 2021 (UPDATE 18 OCT 2021) 5 CONCERNS ABOUT SARS COV2 BIOLOGY 

 

16. Kustin T (2021) Evidence for increased breakthrough 
rates of SARS-CoV-2 variants of concern in 
BNT162b2 mRNA vaccinated individuals. 
https://doi.org/10.1101/2021.04.06.21254882  

17. Ward M (2021) “Fully vaccinated travellers test 
positive in Sydney hotel quarantine” 
https://www.smh.com.au/national/nsw/fully-
vaccinated-travellers-test-positive-in-sydney-hotel-
quarantine-20210507-p57pt4.html  

18. Sullivan B (2021) “What To Make Of The Yankees 
Outbreak? Scientists Say: Don't Panic, We Expected 
This” 
https://www.npr.org/2021/05/14/996873507/what-to-
make-of-the-yankees-outbreak-scientists-say-dont-
panic-we-expected-this  

19. Vogel A (2020) BNT162b vaccines protect rhesus 
macaques from SARS-CoV-2  
https://doi.org/10.1038/s41586-021-03275-y  

20. Doremalen N (2020) ChAdOx1 nCoV-19 vaccination 
prevents SARS-CoV-2 pneumonia in rhesus 
macaques.  
https://doi.org/10.1038/s41586-020-2608-y 

21. Garcia-Beltran WF (2021) Multiple SARS-CoV-2 
variants escape neutralization by vaccine-induced 
humoral immunity. 
https://doi.org/10.1016/j.cell.2021.03.013  

22. Segreto R (2020) The genetic structure of SARS‐CoV‐
2 does not rule out a laboratory origin. 
https://doi.org/10.1002/bies.202000240  

23. Garvin MR (2020) A mechanistic model and 
therapeutic interventions for COVID-19 involving a 
RAS-mediated bradykinin storm. 
https://doi.org/10.7554/eLife.59177  

24. Lei Y (2021) SARS-CoV-2 Spike Protein Impairs 
Endothelial Function via Downregulation of ACE 2. 
https://doi.org/10.1161/CIRCRESAHA.121.318902  

25. Rahalkar MC (2020) Lethal Pneumonia Cases in 
Mojiang Miners (2012) and the Mineshaft Could 
Provide Important Clues to the Origin of SARS-CoV-2.  
https://doi.org/10.3389/fpubh.2020.581569  

26. Sirotkin & Sirotkin (2020) Might SARS‐CoV‐2 Have 
Arisen via Serial Passage through an Animal Host or 
Cell Culture?  
https://doi.org/10.1002/bies.202000091  

27. Klotz L (2012) “The unacceptable risks of a man-
made pandemic.” https://thebulletin.org/2012/08/the-
unacceptable-risks-of-a-man-made-pandemic/ 

28. https://www.cdc.gov/sars/lab/biosafety.html  
29. Klotz L (2019) “Human error in high-biocontainment 

labs: a likely pandemic threat” 
https://thebulletin.org/2019/02/human-error-in-high-
biocontainment-labs-a-likely-pandemic-threat/  

30. Lietenberg M (2020) “Did the SARS-CoV-2 virus arise 
from a bat coronavirus research program in a Chinese 

laboratory? Very possibly.” 
https://thebulletin.org/2020/06/did-the-sars-cov-2-
virus-arise-from-a-bat-coronavirus-research-program-
in-a-chinese-laboratory-very-possibly/  

31. https://www.who.int/health-topics/coronavirus/origins-
of-the-virus  

32. Zhan SH (2020) SARS-CoV-2 is well adapted for 
humans. What does this mean for re-emergence? 
https://doi.org/10.1101/2020.05.01.073262  

33. Piplani S (2020) In silico comparison of spike protein-
ACE2 binding affinities across species; significance 
for the possible origin of the SARS-CoV-2 virus. 
https://arxiv.org/abs/2005.06199  

34. Andersen K (2020) The proximal origin of SARS-CoV-
2. 
https://doi.org/10.1038/s41591-020-0820-9  

35. Sheahan T (2008) Pathways of cross-species 
transmission of synthetically reconstructed zoonotic 
severe acute respiratory syndrome coronavirus. 
https://doi.org/10.1128/jvi.00818-08  

36. Menachery V (2015) A SARS-like cluster of circulating 
bat coronaviruses shows potential for human 
emergence. 
https://doi.org/10.1038/nm.3985  

37. Fulcher LM (2005) Well-differentiated human airway 
epithelial cell cultures. 
https://doi.org/10.1385/1-59259-861-7:183  

38. Herfst S (2012) Airborne Transmission of Influenza 
A/H5N1 Virus Between Ferrets. 
https://dx.doi.org/10.1126%2Fscience.1213362  

39. Goldberg Y (2021) Protection of previous SARS-CoV-
2 infection is similar to that of BNT162b2 vaccine 
protection: A three-month nationwide experience from 
Israel. https://doi.org/10.1101/2021.04.20.21255670  

40. Vaquero S (2021) SARS-CoV-2 naïve and recovered 
individuals show qualitatively different antibody 
responses following mRNA vaccination. 
https://doi.org/10.1101/2021.05.07.21256821  

41. Guzman MG (2010) The Complexity of Antibody-
Dependent Enhancement of Dengue Virus Infection. 
https://dx.doi.org/10.3390%2Fv2122649  

42. Wen J (2020) Antibody-dependent enhancement of 
coronavirus. 
https://dx.doi.org/10.1016%2Fj.ijid.2020.09.015  

43. Farshadpour F (2020) Antibody-Dependent 
Enhancement and the Critical Pattern of COVID-19: 
Possibilities and Considerations. 
https://doi.org/10.1159/000516693  

44. Kelvin A (2019) Influenza imprinting in childhood and 
the influence on vaccine response later in life. 
Influenza imprinting in childhood and the influence on 
vaccine response later in life. 
https://doi.org/10.2807/1560-
7917.ES.2019.24.48.1900720  

https://doi.org/10.1101/2021.04.06.21254882
https://www.smh.com.au/national/nsw/fully-vaccinated-travellers-test-positive-in-sydney-hotel-quarantine-20210507-p57pt4.html
https://www.smh.com.au/national/nsw/fully-vaccinated-travellers-test-positive-in-sydney-hotel-quarantine-20210507-p57pt4.html
https://www.smh.com.au/national/nsw/fully-vaccinated-travellers-test-positive-in-sydney-hotel-quarantine-20210507-p57pt4.html
https://www.npr.org/2021/05/14/996873507/what-to-make-of-the-yankees-outbreak-scientists-say-dont-panic-we-expected-this
https://www.npr.org/2021/05/14/996873507/what-to-make-of-the-yankees-outbreak-scientists-say-dont-panic-we-expected-this
https://www.npr.org/2021/05/14/996873507/what-to-make-of-the-yankees-outbreak-scientists-say-dont-panic-we-expected-this
https://doi.org/10.1038/s41586-021-03275-y
https://doi.org/10.1038/s41586-020-2608-y
https://doi.org/10.1016/j.cell.2021.03.013
https://doi.org/10.1002/bies.202000240
https://doi.org/10.7554/eLife.59177
https://doi.org/10.1161/CIRCRESAHA.121.318902
https://doi.org/10.3389/fpubh.2020.581569
https://doi.org/10.1002/bies.202000091
https://thebulletin.org/2012/08/the-unacceptable-risks-of-a-man-made-pandemic/
https://thebulletin.org/2012/08/the-unacceptable-risks-of-a-man-made-pandemic/
https://www.cdc.gov/sars/lab/biosafety.html
https://thebulletin.org/2019/02/human-error-in-high-biocontainment-labs-a-likely-pandemic-threat/
https://thebulletin.org/2019/02/human-error-in-high-biocontainment-labs-a-likely-pandemic-threat/
https://thebulletin.org/2020/06/did-the-sars-cov-2-virus-arise-from-a-bat-coronavirus-research-program-in-a-chinese-laboratory-very-possibly/
https://thebulletin.org/2020/06/did-the-sars-cov-2-virus-arise-from-a-bat-coronavirus-research-program-in-a-chinese-laboratory-very-possibly/
https://thebulletin.org/2020/06/did-the-sars-cov-2-virus-arise-from-a-bat-coronavirus-research-program-in-a-chinese-laboratory-very-possibly/
https://www.who.int/health-topics/coronavirus/origins-of-the-virus
https://www.who.int/health-topics/coronavirus/origins-of-the-virus
https://doi.org/10.1101/2020.05.01.073262
https://arxiv.org/abs/2005.06199
https://doi.org/10.1038/s41591-020-0820-9
https://doi.org/10.1128/jvi.00818-08
https://doi.org/10.1038/nm.3985
https://doi.org/10.1385/1-59259-861-7:183
https://dx.doi.org/10.1126%2Fscience.1213362
https://doi.org/10.1101/2021.04.20.21255670
https://doi.org/10.1101/2021.05.07.21256821
https://dx.doi.org/10.3390%2Fv2122649
https://dx.doi.org/10.1016%2Fj.ijid.2020.09.015
https://doi.org/10.1159/000516693
https://doi.org/10.2807/1560-7917.ES.2019.24.48.1900720
https://doi.org/10.2807/1560-7917.ES.2019.24.48.1900720


 

18 MAY 2021 (UPDATE 18 OCT 2021) 5 CONCERNS ABOUT SARS COV2 BIOLOGY 

 

45. Fohse FK (2021) The BNT162b2 mRNA vaccine 
against SARS-CoV-2 reprograms both adaptive and 
innate immune responses. 
https://doi.org/10.1101/2021.05.03.21256520  

46. Sagar M (2021) Recent endemic coronavirus infection 
is associated with less-severe COVID-19. 
https://dx.doi.org/10.1172%2FJCI143380  

47. Domingo E (2019) Viral quasispecies. 
https://doi.org/10.1371/journal.pgen.1008271  

48. Sirotkin D (2021) Understanding COVID-19 and 
Seasonal Influenza as Quasispecies Mutant Swarms 
Reveals the Quantum Origins and Cryptic Fates of 
Human Pandemics.  
https://harvard2thebighouse.substack.com/p/understa
nding-covid-19-and-seasonal  

49. Vignuzzi M (2006) Quasispecies diversity determines 
pathogenesis through cooperative interactions within 
a viral population. 
https://dx.doi.org/10.1038%2Fnature04388  

50. Zuo J (2021) Robust SARS-CoV-2-specific T cell 
immunity is maintained at 6 months following primary 
infection. 
https://doi.org/10.1038/s41590-021-00902-8 
Commentary: https://doi.org/10.1038/s41590-021-
00923-3  

51. LeBert N (2020) SARS-CoV-2-specific T cell immunity 
in cases of COVID-19 and SARS, and uninfected 
controls. https://doi.org/10.1038/s41586-020-2550-z  

52. Kory P (2021) Review of the Emerging Evidence 
Demonstrating the Efficacy of Ivermectin in the 
Prophylaxis and Treatment of COVID-19. 
https://dx.doi.org/10.1097%2FMJT.000000000000137
7 and https://ivmmeta.com/   

53. Molteni E (2021) Illness duration and symptom profile 
in a large cohort of symptomatic UK school-aged 
children tested for SARS-CoV-2. 
https://doi.org/10.1101/2021.05.05.21256649  

54. https://blogs.bmj.com/bmj/2021/05/07/covid-vaccines-
for-children-should-not-get-emergency-use-
authorization/  

55. Kostoff RN (2020) Vaccine- and natural infection-
induced mechanisms that could modulate vaccine 
safety.  
https://doi.org/10.1016/j.toxrep.2020.10.016 

56. https://drasticresearch.org/  
57. https://www.geertvandenbossche.org/ 
58. https://www.cdc.gov/vaccines/covid-

19/downloads/COVID-vaccine-breakthrough-case-
investigations-Protocol.pdf  
and 
https://www.cdc.gov/vaccines/covid-
19/downloads/Information-for-laboratories-COVID-
vaccine-breakthrough-case-investigation.pdf  

59. Yang B (2020) Clinical Characteristics and Outcomes 
of Coronavirus Disease 2019 Patients Who Received 
Compassionate-Use Leronlimab. 
https://doi.org/10.1093/cid/ciaa1583  

60. Patterson B (2020) CCR5 inhibition in critical COVID-
19 patients decreases inflammatory cytokines, 
increases CD8 T-cells, and decreases SARS-CoV2 
RNA in plasma by day 14. 
https://doi.org/10.1016/j.ijid.2020.10.101  

61. Kistler KE (2021) Rapid and parallel adaptive 
mutations in spike S1 drive clade success in SARS-
CoV-2 https://doi.org/10.1101/2021.09.11.459844   

62. “VIDD Seminar at Fred Hutch on ‘SARS-CoV-2 
evolutionary dynamics’ recorded Sep 14, 2021” 
https://www.youtube.com/watch?v=VErVD_H1BZ0   

https://doi.org/10.1101/2021.05.03.21256520
https://dx.doi.org/10.1172%2FJCI143380
https://doi.org/10.1371/journal.pgen.1008271
https://harvard2thebighouse.substack.com/p/understanding-covid-19-and-seasonal
https://harvard2thebighouse.substack.com/p/understanding-covid-19-and-seasonal
https://dx.doi.org/10.1038%2Fnature04388
https://doi.org/10.1038/s41590-021-00902-8
https://doi.org/10.1038/s41590-021-00923-3
https://doi.org/10.1038/s41590-021-00923-3
https://doi.org/10.1038/s41586-020-2550-z
https://dx.doi.org/10.1097%2FMJT.0000000000001377
https://dx.doi.org/10.1097%2FMJT.0000000000001377
https://ivmmeta.com/
https://doi.org/10.1101/2021.05.05.21256649
https://blogs.bmj.com/bmj/2021/05/07/covid-vaccines-for-children-should-not-get-emergency-use-authorization/
https://blogs.bmj.com/bmj/2021/05/07/covid-vaccines-for-children-should-not-get-emergency-use-authorization/
https://blogs.bmj.com/bmj/2021/05/07/covid-vaccines-for-children-should-not-get-emergency-use-authorization/
https://doi.org/10.1016/j.toxrep.2020.10.016
https://drasticresearch.org/
https://www.geertvandenbossche.org/
https://www.cdc.gov/vaccines/covid-19/downloads/COVID-vaccine-breakthrough-case-investigations-Protocol.pdf
https://www.cdc.gov/vaccines/covid-19/downloads/COVID-vaccine-breakthrough-case-investigations-Protocol.pdf
https://www.cdc.gov/vaccines/covid-19/downloads/COVID-vaccine-breakthrough-case-investigations-Protocol.pdf
https://www.cdc.gov/vaccines/covid-19/downloads/Information-for-laboratories-COVID-vaccine-breakthrough-case-investigation.pdf
https://www.cdc.gov/vaccines/covid-19/downloads/Information-for-laboratories-COVID-vaccine-breakthrough-case-investigation.pdf
https://www.cdc.gov/vaccines/covid-19/downloads/Information-for-laboratories-COVID-vaccine-breakthrough-case-investigation.pdf
https://doi.org/10.1093/cid/ciaa1583
https://doi.org/10.1093/cid/ciaa1583
https://doi.org/10.1093/cid/ciaa1583
https://doi.org/10.1093/cid/ciaa1583
https://doi.org/10.1093/cid/ciaa1583
https://doi.org/10.1016/j.ijid.2020.10.101
https://doi.org/10.1101/2021.09.11.459844
https://www.youtube.com/watch?v=VErVD_H1BZ0

