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The impact that the COVID-19 pandemic has had on global institutions and populations has 
been unprecedented. The health measures (e.g., confi nement and social distancing) recommended 
by WHO and adopted by most nations in the world have not contained the spread of COVID-19. 
Vaccine development is expected to be a decisive element in controlling the pandemic, however, poor 
countries do not have immediate access to developed vaccines, which means that the COVID-19 
pandemic will be present for some time among low-income countries. Against this daunting backdrop, 
it is necessary to explore more universal and inclusive ways of combating the COVID-19 pandemic 
and all future pandemics. Three conjectures are proposed that lead to a single path, unlocking the 
knowledge that cells have been able to accumulate over time. Although it may seem impossible in 
practice, the theory shows that knowledge exists to reach the frontiers of DNA.
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INTRODUCTION
This review is a refl ective analysis that aims to explore the potential of cells as 

time capsules, capable of providing humanity with useful knowledge to face the 
challenges of today’s world.

Based on cell-theory [1-5], today we know that life is generated from pre-
existing life, i.e. the basic unit of life that is a cell originates from another cell [6], this 
process is called the cell cycle and consists of several phases [7,8] (i) DNA synthesis 
and replication or data transfer; (ii) cell division, here the already duplicated DNA 
molecules separate to original nuclei, the nuclei have identical genetic content to the 
original cell and (iii) fi nally, cytokinesis where reorganisation of the cell membrane 
occurs in the new nuclei forming the new cells. These phases are more complex and 
give rise to multiple additional processes that we will not mention here because this 
analysis is not about molecular biology. 

Based on the principles of cell-theory we can point out that all living organisms 
are composed of cells in diff erentiated quantities [9]. Due to the cell cycle we can 
conclude that there is persistence, resilience and transformation of life [10]. The 
continuous cellular interaction has generated fascinating evolutionary processes 
that in the last two decades have been unveiled (e.g., perception, memory, learning, 
emotions), information that is inscribed in our genetic code [11-13]. 

The case of memory in cells is a matter of debate, memory in cells is defi ned 
as the prolonged response to a transient stimulus (e.g., diff erentiation in which 
a precursor cell makes a permanent, heritable cell fate decision in response to 
transient signals) [14].

The ability to understand memory in cells has made important advances, the 
study by Ajo-Franklin, et al. [14] proposed to develop a cellular memory device 
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which would allow to address a positive transcriptional 
feedback loop aimed at conferring “memory” of a stimulus 
to a yeast cell and its progeny. Another interesting study 
showing memory in cells was described by Sible [15] showing 
through diff erentiation how a cell “remembers”.

The usefulness of cellular memory can be seen in 
vaccine development, in this logic the study by Macallan, 
et al. [16] argues the importance of this cellular function 
against future pathogenic challenges, which will open new 
opportunities for modulation and modifi cation of vaccine 
responses. Moreover, the use of nanotechnologies could 
accelerate their utility in vaccine development; the use of 
nanobots controlled by nanocomputers with today’s science 
is a reality. The application of nanobots in medicine off ers a 
new range of tools for various uses, e.g., nanomaterials, in 
situ diagnosis, treatment of damaged cells [17-20].

Previous approaches, leads us to the fi rst conjecture, that 
today’s cells are derived from ancestral cells. According to 
Weismann [21], the principle of immortality of cells derives 
from the fact that the fi rst cells, due to the cell cycle, have 

been dividing up to the present day to form today’s cells. 
Weismann’s approach is part of an ongoing debate that may 
lead to support for these claims [22]. 

The fi rst conjecture leads us to the second conjecture: 
if today’s cells originated from ancient cells, it is logical to 
think that in the process of DNA duplication the information 
contained in these cells has been transferred for millions of 
years, if we recognise that the fi rst hominids already existed 
in the Pliocene, the acquired knowledge inscribed in DNA 
is enormous [23]. The cellular communication strategy is 
based on two mechanisms: plasmodesmata and specialised 
molecules associated with the cell wall (see Figure 1) [24,25]. 

Based on the previous approach, we have a third 
conjecture: if we know how cells communicate with each 
other, we can then have access to the information contained 
in each cell. The information (e.g., perceptions, memory, 
learning, emotions) accumulated over millions of years in 
cells has given humans evolutionary advantages, and human 
capacities over time have been shaped by the environmental 
context, one example being their capacity for resilience [26].

Figure 1 Plasmodesmata mechanism.
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The three conjectures that are proposed lead us to a 
single path, to unveil the knowledge that cells have been 
able to accumulate over time. Even if it seems impossible in 
practice, the theory shows us that the knowledge exists to 
reach the frontiers of DNA.

ACCESS TO KNOWLEDGE THROUGH 
TIME: FANTASY OR REALITY?

The analysis carried out shows us a world of possibilities 
that a century ago would not have been possible to reach, the 
advance of science has been able to unveil highly specialised 
knowledge of cells to an unimaginable limit. Access to the 
contents of a cell emulates access to time capsules with 
information accumulated via perception, memory, emotions 
that human beings have inscribed in their DNA during their 
existence.

With current scientifi c knowledge we know that cells are 
time capsules containing knowledge about the ancestors of 
humans, accessing the worldview of the ancestors can give 
us clues to possible solutions to current challenges (e.g., 
climate change, pandemics, food insecurity).

Discoveries about the functionality of the 
plasmodesmata now provide detailed insights into cell-
to-cell communication. The study by Suoqin, et al. [27] 

using a tool (CellChat: http://www.cellchat.org) was able to 
quantitatively infer and analyse intercellular communication 
networks from single cell RNA sequencing data. With 
the CellChat tool it was possible to gain insight into the 
signalling dynamics for cells and how those cells and signals 
coordinate for functions using network analysis and pattern 
recognition methods. The refi nement of this tool allows us to 
expand its uses and generate unconventional visualisations, 
fi rst in the fi eld of medicine and then in the exploration of 
other fi elds of science.

In this logic, we have the advances in nanotechnologies 
applied to medicine, which currently projects the repair 
of the human body [28]. The fi eld of nanofabrication is 
also notable [29]. Other studies address the application 
of nanotechnology for cell repair [30]. Knowledge about 
nanobots and their use at the cellular level has made 
impressive progress and may constitute a tool that facilitates 
the transfer of information from a cell.

According to Mitra [30] a programmed nanobot 
constructed from carbon nanotubes can kill cancer cells 
using nanolasers, clean infected cells (with nanochemistry) 
and repair damaged tissue. 

Access to the information contained in cells is possible; 
the studies mentioned above show that it is possible. Access 
to thousands of years of accumulated knowledge can make 
the diff erence for a more sustainable world, prevention 
and control of pandemics [31], advances in food design 

to mitigate food insecurity. For example, the world has 
historically suff ered from many pandemics, all of which are 
contained in cells, and accessing this information could give 
us clues to prevent and control future pandemics.

BY WAY OF CONCLUSION: THINKING 
ABOUT THE COVID-19 PANDEMIC

The unexpected presence of the COVID-19 pandemic has 
surprised the world, knowledge has been overwhelmed by the 
characteristics of this pandemic, however, science has been 
able to understand the virus in detail and create diff erent 
vaccines to control the pandemic, but as a response to the 
virus it is changing, calling into question the eff ectiveness of 
the vaccines developed in the face of the appearance of these 
new variants.

This situation requires a major eff ort to understand the 
complexities associated with this type of health emergency. 
For more than two decades, science has been deepening its 
understanding of cellular knowledge, and understanding 
the potential of this knowledge could be the key to fi nding 
solutions to future public health challenges.

The knowledge accumulated in a cell has been proven, the 
development of techniques for accessing this knowledge is 
not new, but attempts at cell reprogramming, development 
of cell-to-cell communication protocols and the expected 
use of nanotechnologies promise an unprecedented 
breakthrough in uncovering the ancestral knowledge that 
cells have accumulated to date.
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