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Abstract

For the first time in human history, obtaining a COVID-19 vaccine has become essential for the sustainability of our species.
As an amazing product of collective ideation, remarkably safe and efficient vaccines have been invented, tested, distributed, and
administered to the population on a voluntary basis. The fast-mutating individual behavior of the virus is probably guided by a
similar goal of the sustainability of the species. With this commentary, we analyze and compare two means of sustainability
through adaptability: collective ideation in the case of humans and individual mutations in the case of viruses — two very

different species whose behaviors are driven by sustainability.
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Introduction

“It is not the most intellectual of the species that survives; it is not the
strongest that survives; but the species that survives is the one that is able
best to adapt and adjust to the changing environment in which it finds
itself”. Darwin’s Origin of Species

It is obvious that humans have little in common with viruses, except,
perhaps, for an exceptional ability to adapt. Indeed, viruses have been on
earth for 3.5 billion years, whereas for humans, our earliest ancestors
appeared 7 million years ago, meaning that viruses have been around 500
times longer. Humans are complex organisms made of cells, tissues,
organs, and bodies that are fully capable of reproducing via sexual
reproduction. Viruses are single units, a quadrillion times smaller than an
adult human, incapable of reproduction in the absence of a suitable host
cell. However, they are known to cause some of the worst pandemics,
while humans, thus far, have survived all pandemics they have been
exposed to. Humans, unlike other forms of life on earth, including viruses,
which adapt to their environment, adapt the environment to themselves,
often at the expense of other species; thus protecting their vulnerabilities
from things that they are unable to control. Hence, we humans could not
be more different from viruses, except that we use similar tools (nanotools
from nature such as enzymes and nucleic acids) and share a keen ability
to adapt to a rapidly changing environment.

Mutation versus Ideation for Adaptation
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Viruses strive through mutation: good examples are the UK B.1.1.17,
South Africa B.1.351, and Brazil P.1 variants of SARS-CoV-2, the virus
that is causing the current COVID-19 pandemic [1]. Human cells do not
typically mutate fast and most do not mutate at all except memory B cells,
which do so to fight pathogens more effectively [2]. Instead, to adapt to
pathogen changes and too many other afflictions, humans survive and
thrive via ideation rather than mutation [3]. While artificial intelligence is
evolving rapidly, humankind’s ability to respond to threatening stressors
depends entirely on their most sophisticated form of ideation.

A viral mutation occurs and, if beneficial, is propagated from the act of
one virus, expanded, and perpetuated. By contrast, the essence of what
makes us human is that human ideation requires a society of people
working towards the same goal and is interdependent on socialization.
Viruses mutate alone, humans ideate as a society, and even when a
transforming idea is ascribed to one particular individual, the opportunity
for such ideation was created by a society of fellow humans.

Mutation and Ideation Similarities

There are interesting parallels between ideation and mutation. Although
mutation is a chemical reaction and ideation is an electrochemical
reaction, both occur in a particular context, preceded by other instances
of ideation or mutation, and likely followed by more instances of ideation
and mutation. There is a stochastic factor to both ideation and mutation.
The discoveries of vaccination, radiation, and penicillin were the result of
coincidental ideation events. In fact, most original ideas do not result in a
change in our adaptability. Similarly, mutations seem to occur as
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stochastic events whereby only a very few can promote virus adaptation,
which itself is often molded by the type of host being infected, vertebrates
versus non-vertebrates for example [4].

In human hosts, it seems that viruses have a proclivity to become more
aggressive via mutations when it becomes easier to infect humans. Indeed,
the SARS-CoV-2 we confront today is more contagious and possibly
deadlier [1], although not as fast as influenza at mutating, and is not the
same as the SARS-CoV-2 we started the pandemic with, and is probably
different from the SARS-CoV-2 we will meet in a couple of months. That
is why public health measures like distancing, quarantining, mask-
wearing, and handwashing are all so important to suppress threatening
viruses [5].

Virus Mutation versus Human Ideation: The Rivalry

As anew phase of COVID-19 unfolds, with the availability of remarkably
efficient vaccines that have been [6, 7] or are soon to be authorized by the
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FDA [8], it will be fascinating to follow the rivalry between virus
mutation and human ideation. Certainly, the newest forms of vaccines
based on the transfer of messenger RNA to induce the production of one
or more viral proteins by human cells, while being insufficient to produce
infecting viral particles, are clearly the most adapted vaccine technology
to rapid pathogen mutation activity.

Conclusion

With a combination of formidable expansion of the genetic surveillance
in the U.S. and the world [9, 10] {Figure 1} in order to instantly identify
SARS-CoV-2 variants capable of overcoming our latest vaccines [1], and
the persisting human ability to collectively ideate and adopt novel
technologies when threatened, we should be able to contain threats such
as human pandemics that would otherwise cause massive destruction to,
or even the extinction of, the human species.

2020-Oct 2020-Dec 2021-Feb

Figure 1: Worldwide genetic surveillance of SARS-CoV-2. The GISAID initiative is collecting all new sequences for SARS-CoV-2 to generate the
phylogeny of SARS-CoV-2 [9]. Each dot represents a new mutation; the colors represent the various clades (groupings) [10]. The letters that identify
clades correspond to the specific mutation that led to a major split (Caused the SARS-CoV-2 to branch). The S, O, and L clades were the original
clades at the beginning of the pandemic. The S and O clades persisted over time. The L clade produced clades G and V. The G clade gave rise to clades
GR and GH, and more recently GV. The GR clade more recently gave rise to clade GRY.

The prioritization of particularly susceptible individuals throughout the
vaccination campaign is critical to its success as mutations of SARS-
CoV-2 seem to occur more frequently in individuals with severe illness
and requiring prolonged stay in intensive care units [11]. Patient with type
2 diabetes and obesity are particularly susceptible to COVID-19 severity,
a process that might involve surtuin 1 at the molecular level and telomere
biology [12]. In a nationwide mass vaccination setting the BNT162b2
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mRNA vaccine showed safety and remarkable effectiveness for a wide
range of Covid-19-related outcomes [13], a finding consistent with that
of the randomized trial [6,13]. However, this study also suggests greater
benefit of this vaccine in women [13, 14]. Indeed, risk difference for
developing symptomatic COVID-19 between vaccine and control groups
was 2.9/1,000 men versus 6.2/1,000 women [13-table 3].
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Finally, if all of our fellow humans, including the least privileged, can
benefit from these vaccines [15], it would be one of the greatest ever
achievements of human ideation.
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