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Introduction

The big questions about the existence, such as the 
creation of the universe, the origin of life, and the 
uniqueness of the human being, can be addressed in 
the light of both scientific advances and philosophical 
reflection. Science and philosophy (and theology) are 
distinct and complementary forms of knowledge. They 
are different ways of approaching the reality. Although 
some hard defenders of science have blamed religious 
belief systems for hindering understanding of the 
world1, many others think that any worldview must con-
sider both approaches2.

The representation we make of God’s acts is an 
approach to our reason in temporal and spatial coor-

dinates. This anthropomorphism is certainly a reduc-
tionism. The way of acting of an eternal and infinite 
Creator ultimately remains elusive and is a mystery. In 
an unprecedented way, Ratzinger postulated that “the 
becoming of created matter is a moment in the history 
of the spirit”3. In a way, it could be expressed as a 
reformulation of Einstein’s masterful equation E = mc2, 
where this time “E” would not be energy but spirit; “m” 
would represent matter rather than mass, and the 
space-temporal becoming would correspond to “c2”.

Admitted that a direct divine intervention would 
explain the creation of the universe out of nothing, 
ex nihilo4,5, how could other singular events, such as 
the origin of life have occurred? (Fig.  1). Could the 
emergence of life on earth be part of an evolutionary 
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dynamic of the timeless God’s creative act? In this 
article, we argue that current scientific knowledge may 
allow us to rationally admit a natural continuity between 
creation and the origin of life.

Although the irruption of living beings from inert matter 
is a leap and a discontinuity in creation6, a direct interven-
tion of God would not be indispensable. The initial impulse 
of creation, with matter and energy in a temporal-space 
imbalance, could have been enough for triggering reac-
tions between different elements leading to a self-organi-
zation of metabolites7,8. Thereafter, self-production and 
replication could have happened feeding and stabilizing 
this independent metabolic unit9. This paradoxical 
increase in complexity10 ended up with a transition from 
chemistry to biology. It could have happened when a 
protocellular unit acquired a life cycle of independence, 
metabolism, and transfer (replicative inheritance)11,12.

When and how life emerged?

Scientific evidence describes the appearance of 
single-cell life on Earth 3.800 million years (My) ago, 
that is, about 10,000 My after the Big Bang, but only 
700 My after the formation of the planet. For 1,000 My, 
there were only prokaryotic single cells. The first nucle-
ated cells (eukaryotes) appeared 2,000 Myago and the 
first multicellular organisms 1,500 My ago13,14.

The Cambrian explosion of life in the aquatic environ-
ment occurred about 541 My ago. It was followed by 
the appearance of plants on the surface and later, of 
terrestrial animals, including insects, dinosaurs, and 
mammals. Since then, there have been several mass 
extinctions, the last one 66 My ago after a large mete-
orite fell in the Yucatan, which wiped out the dinosaurs.

As shown in figure 2, a temporal evolution in creation 
is recognizable, with the formation of chemical ele-
ments, biomolecules, and increasingly complex organ-
isms6-8,10, including living beings and the most exclusive 
of them, the human species. The singular emergence 
of men, however, is out of the scope of this work.

In a way, the creative act is a universe in expansion 
and cooling that combines four dimensions, originally 
considered interdependent two by two, that is, matter 
and energy; and space and time. This was true until 
the relativity pointed out that our understanding of the 
world has reached an explanatory limit, as it happened 
with the concept of atom. A new more holistic explana-
tion is needed. What strikes the most is that human 
beings, the most recent evolutionary product of cre-
ation, are capable of recognizing universal laws13,15,16.

Several hypotheses have been proposed historically 
to explain how life began. Briefly, they can be grouped 
into four major theories, not all mutually exclusive: 
(i) creationism; (ii) spontaneous generation; (iii) pan-
spermia; and (iv) abiotic physicochemical origin. Cre-
ationists claim that God is behind each single living 
species. Defenders of spontaneous generation consid-
ered that there was no boundary between the inert and 
life, being possible for living beings emerge from inert 
matter. Panspermia defends an arrival of living organ-
isms from outside the earth, perhaps throughout mete-
orites. Finally, the abiotic origin hypothesis defends 
that organic biomolecules steadily were formed on 
earth and evolved to primitive unicellular beings, being 
the current biodiversity result of evolutionary dynamics.

The anthropic principle

Marco Bersanelli distinguishes between creation and 
origin. It is fascinating that we can know the laws of 
nature, physical and chemical, that explain the way the 
universe is. However, they do not account for creation 
or the appearance of the human being. Their explana-
tion requires an approach from another level of knowl-
edge, the philosophical one17.

The conditions necessary for life in the universe are 
admirable. In fact, life could not have appeared if any of 
nature’s constants had a slightly different value. For exam-
ple, if gravity was a little more intense, the stars would 
burn out sooner and they would not be able to have 
planets that could support life, nor would there have been 
time for the synthesis of carbon, which is essential for life. 
Conversely, if gravity was weaker, the universe would 
have expanded more rapidly and galaxies and stars 
could not have formed, making life impossible.

Figure 1. Great moments in the history of creation.
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On the other hand, once the material elements were 
created, the dynamics of physics and chemistry laws 
(surface tension, gravity, electromagnetism, etc.) hypo-
thetically could trigger an evolution toward more orga-
nized structures, first molecular and then 
supra-molecular, some of which acquired the proper-
ties that define life18. This negative entropy, however, 
which Schrödinger already highlighted as a major fea-
ture of living beings, is difficult (or impossible) to admit 
in a framework of exclusive chance. The perception of 
a purpose in the origin of life – and the biodiversity that 
followed – is a mystery and rejects any materialistic 
reductionism.

What is life?

In the 18th  century, a French chemist, Antoine 
Lavoisier, pointed out that there are great chemical 
differences between inanimate matter and living organ-
isms. Furthermore, it is striking that the unique compo-
sition and complexity of living beings are recognizable 
across all of them. In other words, there is an extraor-
dinary similarity in the biochemical reactions across the 
different living beings, from the simplest to the most 
complex. As an example, there is only one biological 
energy currency, the adenosine triphosphate (ATP). 
This and other similarities shared among the living 

beings led the French Nobel laureate Jacques Monod 
to state: “what is true in Escherichia coli is also true in 
the elephant”19.

Defining life is difficult and is best understood by 
describing its attributes. Differentiating the living from 
the inert might seem intuitive; pointing out that the liv-
ing implies self-movement and a link with the organic20. 
The latter is understood as elements constituted by 
carbon and water. Up to 70% of the mass of living 
beings is water. However, the chemistry of living organ-
isms is organized around carbon, which accounts for 
more than half of the dry weight of cells. No other ele-
ment can form such a variety of crystalline forms and 
different sizes, nor functional groups with so many 
different elements.

From a chemical point of view, there are six major 
elements in the composition of living beings, which are 
different from those that make up the inanimate matter 
of the Earth’s crust (Table  1). Oxygen is predominant 
and accounts for 66% of living organisms. Carbon fol-
lows, with 18%. Hydrogen accounts for 10%; then, nitro-
gen, phosphorus, and sulfur. Other elements are present 
only as traces. In contrast, half of the inert matter in the 
Earth’s crust is made up of silicon (28%), aluminum 
(8%), iron (6%), calcium (4%), and sodium (3%).

There have been many historical figures who have 
spoken out about life. Aristotle (4th  century b.C.) 

Figure 2. Timeline for creation of the universe and tree of life.
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pointed out that the main feature of a living organism 
is that it “nourishes, grows and dies by itself”21. One 
century ago, based on his well-known biosynthesis 
experiments, the Russian Alexander Oparin was one 
of the first to understand life as a complex system of 
inert entities. Going a step further, in 1943 Erwin 
Schrödinger, one of the fathers of quantum mechanics 
and winner of the Nobel Prize in Physics, defined life 
only from physics and chemistry: “life is a matter that 
repeats its structure as it grows, like a crystal.”22. For 
the American Stuart Kauffman, life must be understood 
as the acquisition of autocatalytic capacity in a com-
plex molecular system, as an inevitable self-organiza-
tion7,8.

In 1986, John Maynard Smith described living things 
as entities that multiply, vary, and inherit10. Another 
Nobel laureate, the Belgian Christian de Duvé, defined 
living organisms in 1991 as “chemical systems capa-
ble of maintaining themselves in a state far from equi-
librium, growing and multiplying with the help of a 
constant flow of matter and energy with the environ-
ment”23. The United States National Air and Space 
Agency has adopted the definition of the biochemist 
Gerald Joyce: a living being is a “self-sustaining chem-
ical system that evolves as a result of its interaction 
with the environment”24.

Aristotle stated that there was nothing in nature that 
did not have an end. For Jacques Monod, only 
chance is behind the mystery of life, in the form of 
blind freedom. In his book “Chance and Necessity” 

(1970), he pointed out that “life would be one pos-
sibility among many, and it happened.” Against this 
view, many scientists awoke, such as Stephan Jay 
Gould25, Robert Shapiro26, and Christian de Duvé23, 
all of whom considered it impossible for life to be a 
simple coincidence. Among other problems, they 
stressed that the dynamism of evolution is contingent 
and that otherwise the appearance of life in such a 
short interval of time (∼ 200 My) since the last great 
meteorite bombardment 4,000 My ago, could not be 
explained14.

Efforts to define life and distinguish it from inert 
matter have concluded that there are four main 
characteristics of living beings (Table 2). First of all, 
independence from the environment, developing 
membranes, and a certain imbalance of internal and 
external elements. Second, inner metabolic reac-
tions, with an increase in the complexity of one’s 
own matter and entropy outside. Third, having the 
ability to retain information and pass it to offspring 
after dividing or replicating, with the possibility of 
adaptation. Finally, to have a biological cycle, mean-
ing the experience of a movement by which the 
living being is born, grows, and dies.

Synthetic biology

There are two general approaches for examining the 
origin of life. The first is analytical and goes from top 
to bottom. It consists of identifying the minimum ele-
ments that support life. The second is constructive and 
goes from the bottom up. It seeks to elucidate how the 
first living being was produced from its inanimate con-
stituents (Fig. 3).

Table 1. Main constituent chemical elements

Crust* Living beings†

Oxygen (47%) Oxygen (66%)

Silicon (28%) Carbon (18%)

Aluminum (8%) Hydrogen 10%) 

Iron (6%) Nitrogen (3%)

Calcium (4%) Phosphorus (1%)

Sodium (3%) Sulfur (0.3%)

Potassium (2.6%) Traces

Magnesium (2%)

*The earth’s crust is 5 km thick in the oceans to 70 km in the continental 
mountainous regions. 
†99% of living matter is made up of 6 elements. The remaining 1% are only 
present as traces.

Table 2. Main characteristics of the living being

1. Independence
Membrane. Compartments

2. Metabolism
Capture of matter and energy
Increased internal complexity
at the cost of increased external entropy

3. Information retained and evolution
Step to descent and movement
Replication and adaptive capacity

4. Life cycle
To be born, to grow, and to die. Vital clock
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Craig Venter and Francis Collins were the fathers of 
the Human Genome Project27,28. The complete descrip-
tion of genes of living things opened the possibility of 
identifying what is the minimum required for life.

Craig Venter has manipulated the simplest cells to 
see what is essential for life. He is one of the pioneers 
of synthetic genomics29. In 1995, he published the 
complete genome of Mycoplasma, the simplest cell 
with autonomous growth, which has 525 genes30. In 
2016 he inserted a synthetic DNA molecule with 531 Kb 
into a mycoplasma, from which he had previously 
removed its nucleic acid. It had only 473 genes, which 
are essential for retaining the ability to survive and 
replicate autonomously31. Although the function of 
many of these genes remains unknown, only 206 genes 
seemed to be essential for life.

Multiple experiments have pursued the production of 
viruses, bacteria, or cells from nucleic acid molecules 
synthesized in the laboratory32. However, the construc-
tion of artificial genomes has not allowed empowering 
for life so far12,33.

Prebiotic media and system chemistry

Another strategy for examining life formation is con-
structive, bottom-up, and pursues biosynthesis. It aims 
to achieve the production of a living being from its 
simplest constituent inert elements. In other words, 
elucidates the transition from chemistry to biology34.

Alexander Oparin (1924) and John Haldane (1929) 
were the pioneers in abiogenesis. A  prebiotic soup 
would be the substrate for the formation of life’s con-
stituents. The experiments of Stanley Miller35, Miller and 
Urey36 showed that biomolecules, including amino 
acids, could be obtained under certain conditions of 
temperature and pressure from water, methane, and 
ammonia, with electric discharges, which could mimic 
the earth’s surface and early atmosphere37-41.

The enthusiasm for artificial life led Richard Feynman 
(1918-1988), the American Nobel Prize in Physics, to 
say “what I cannot create, I cannot understand.” The 
early atmosphere was rich in carbon dioxide and poor 
in oxygen, so early prokaryotes should have used a 
form of primitive photosynthesis before resorting to 
oxidation.

The fossil evidence of the oldest living organism 
dates back to 3,400 My, suggesting that sulfur may 
have been the source of energy at life’s origin42. More 
recently, fossils of cyanobacteria have been identified 
from 1,750 My ago that produced oxygen, thanks to 
containing thylakoids with photosynthetic activity43.

A more recent push to explain the origin of life came 
in 2005 with systems chemistry. Briefly, animate beings 
should be understood as compartments where various 
chemical elements interact outside the thermodynamic 
equilibrium, in a stable and self-maintained way 
(metabolism), while evolving and being able to divide/
reproduce6,44-47.

Self-organization and complexity in living 
beings

It is fascinating to examine how subcellular constitu-
ents could be formed in natural dynamic processes 
(Table  3). The interaction of elements originally 
occurred around carbon, which characteristically has 
four binding bonds, forming the first biomolecules. 
These were able to polymerize, generating nucleic 
acids (nucleotides) and proteins (amino acids). Sub-
sequently, macromolecules, such as the ribosome or 
chromosome were formed6,12,14. Finally, functional 
organelles such as mitochondria, cell membranes, the 
Golgi system, or lysosomes were produced7,8,10,48,49.

One of the most striking features of life is the increasing 
complexity of living organisms. This negative entropy can-
not be possible in a world that would have been left to 
chance alone6-8,10. The ability for self-organization and 
assembly in many biomolecules is extraordinary. Life 
evolves onward and upward as if it had a purpose6-9,50,51. 
The direction in which biological changes at different lev-
els tend is a mystery, but it respects the natural laws of 
physics and chemistry. It leads to the generation of organ-
elles from biomolecules; or the appearance of an extraor-
dinary biodiversity in an evolutionary journey from the 
simplest prokaryotic cells18,52. This temporal trend in living 
beings has been seen as a proof of God’s existence5,53.

Figure 3. Strategies for the study of the life’s origin.
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The RNA world

The dogma of molecular biology, enunciated by 
Francis Crick in 1958, postulates that genetic informa-
tion flows in only one direction, from DNA to RNA and 
from RNA to protein. At present, we know that protein 
synthesis can also occur in organisms that only have 
RNA19. The ribosome is a critical enzyme protein, as it 
translates the mRNA into a chain of amino acids. How-
ever, the synthesis of DNA or RNA molecules requires 
other enzymatic proteins, known as polymerases and 
ligases. The question is obvious: which came first, 
nucleic acids or proteins?34.

The dilemma was apparently solved when ribo-
zymes, RNA molecules with double duty, were 
described. On the one hand, they contain a nucleotide 
sequence that can be copied and passed on to off-
spring. On the other hand, ribozymes can adopt con-
formations that provide them with enzymatic activity, 
including self-catalytic, capable of producing copies 
of themselves54.

In the 1980s, it was postulated that an RNA world 
would be at the origin of life55. The hypothesis became 
stronger when in 2009 the possibility of oligonucleotide 
formation under certain physicochemical conditions 
and ribozymes with self-replicating capacity were dem-
onstrated56. The translation link between nucleic acids 
and amino acids was a further critical step when a 
protoribosome was built57. Finally, there was proof that 
the four essential molecules of life (nucleic acids, amino 
acids, lipids, and sugars) could be synthesized artifi-
cially58-60.

The polymerization of biomolecules is a necessary 
step for the formation of living organisms. How could 
this happen? It has been postulated that submarine 
volcanic vents provided the ideal conditions for heat 

and cold cycles to allow the formation of macromole-
cules, such as RNA or DNA strands, peptides and 
proteins, lipids, and carbohydrates57,61. It occurred in 
the early nature of the Earth in a similar way to how it 
is currently produced in the laboratory with a thermo-
cycler, amplifying nucleic acid fragments with the poly-
merase chain reaction methodology62.

Viruses, viroids, and obelisks

One of the characteristics of evolution is its imperfec-
tion. This explains why many of the branches of differ-
ent species on the life’s tree have become extinct. 
They probably had room to expand at some point, but 
then disappeared as they competed with others better 
adapted to the changing environment52.

Viruses are not considered living beings, although 
their existence is linked to them. They have no metabolic 
or replicative autonomy. Numerically, they outperform 
bacteria, Archaea, and eukaryotes. What is more, 
viruses can infect all living beings, releasing thousands 
of viral particles from each cell during its biological 
cycle. The enduring existence of viruses requires living 
cells, which provide the ribosomes for protein synthesis 
and sometimes replicative enzymes and the envelope63.

Viruses are simpler than cells. They probably appeared 
shortly before them and in multiple prebiotic attempts 
coevolved with the first protocells (Fig. 2). It is important 
to note that they do not have a monophyletic origin, that 
is, they do not derive from a common ancestor64. It is 
also possible that during the opportunities provided for 
the emergence and initial evolution of protocells, some 
lost elements, having the chance of completing their 
biological cycle only by infecting other full bacteria. 
There are more than 80 different families of viruses and 
collectively the number of viral particles on Earth has 
been estimated at 1032. They can be found in every 
conceivable habitat. By infecting and manipulating their 
hosts, viruses have probably influenced the evolutionary 
trajectories of all life.

A close observation of viruses, which are obligate 
parasites of bacteria or eukaryotic cells, has provided 
valuable information about the unique characteristics of 
primitive life. Although many viruses contain DNA as 
genetic material, more than 200 viruses, including those 
that cause flu, AIDS, Ebola, COVID-19, and hepatitis C 
bypass DNA, having genomes composed only of RNA. 
With their extraordinary capacity for mutation and genetic 
variability, RNA viruses have convincingly demonstrated 
the mechanisms of population diversity dynamics in a 
short time. They are an ideal model for studying adaptive 

Table 3. Subcellular levels of complexity in living things

Elements Examples

1. Atoms Carbon

2. Molecules Nucleotide, amino acid

3. Biopolymers Nucleic acid, protein

4. Macromolecules Ribosome, chromosome

5. Organelles Mitochondria, cell membrane
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Figure 4. Genome size of different organisms.

Figure 5. Elements at the edge of life.

phenomena by natural selection and large-scale compe-
tition65,66. Due to their ability to infect different cells, they 

have played a very important role in the horizontal trans-
fer of genetic material across living beings52.
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Some viruses, such as the hepatitis delta virus 
(HDV), are very simple organisms. HDV is the smallest 
human virus, with a short RNA molecule of 1,700 Kb 
(Fig.  4). Besides being a virus, it is also defective. 
HDV only exists associated with the Hepatitis B virus, 
which provides its envelope, as a parasite of another 
parasite67. HDV does not have its own replicative 
enzyme but uses a polymerase from the infected 
hepatocyte. Its RNA molecule shows auto-catalytic or 
ribozyme activity, which is essential for viral replica-
tion. That same molecule is the template for the syn-
thesis of a single viral protein, the delta antigen. In the 
end, despite this fascinating existence, viruses are not 
living things.

Viroids are smaller and simpler than viruses. They 
are RNA molecules that can self-cleave and re-ligate 
their genome as part of the replication cycle, acting as 
ribozymes. Viroid genomes do not encode any proteins 
at all. They were first discovered in the 1970s when 
some were found to cause diseases in plants. Soon 
scientists discovered a similar element that can cause 
hepatitis in humans, the HDV discussed above. During 
the past 5 years, several studies have reported viroid-
like circular RNA genomes amid databases of 
sequences from animals, fungi, and bacteria68.

Researchers from Stanford have recently reported 
the discovery of new biological entities that they have 

called “obelisks,” based on their shape. These small 
particles are circular single-stranded RNA molecules 
of around 1,000 bases that contain one or two genes 
and self-organize into a rod-like structure69.

Obelisks fall somewhere between viruses and 
viroids (Fig.  5). They are more like RNA plasmids, 
which are genetic elements that reside inside bacte-
ria and transfer between them. Like viroids, obelisks 
have a short circular single-stranded RNA genome 
and no protein coat. However, like viruses, their 
genomes contain genes that codify proteins. All 
30,000 obelisks described so far in the gut and 
mouth of humans encode a single major protein 
known as obulin. Moreover, many obelisks encode a 
second smaller obulin. These proteins do not make 
a shell. Of note, obulins do not share any homology 
with any other known protein. So, no clue about their 
function.

Obelisks are not rare and must be widespread 
across multiple niches. They were detected in around 
7% of microbiome datasets from the human gut and 
50% of datasets from the human mouth. Different obe-
lisk types were found in different body sites and dis-
tinct donors. Long-term data revealed that people can 
harbor a single obelisk type for around a year.

Experiments with obelisks are planned and could 
reveal truths about the origin of life itself. Because 

Figure 6. Elements of the protocell.
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viroids and obelisks are small, simple, and have the 
capacity to self-replicate, they could be the precursors 
of all life on Earth. One big question is whether viruses 
evolved from increasingly complex viroids and obe-
lisks, or emerged first and then degenerated into these 
simpler structures70. The long-term evolution of viruses 
on Earth starts to slowly emerge.

A pantetheine world

The molecules of life are fundamentally composed of 
the elements HCNOPS, which are the acronyms for 
hydrogen, carbon, nitrogen, oxygen, phosphorus, and 
sulfur. Miller and Urey’s experiments in 1953 showed that 
organic molecules could be produced from inorganic 
ones, using electrical discharges and simulating what 
could have happened 4,000 My ago. However, life is 
more than biomolecules34. As French Nobel laureate 
Henri Bergson pointed out in 1907, an “élan vital” beyond 
mechanism is required to account for living things71.

For many years, Miller tried unsuccessfully to obtain 
pantetheine, a subunit of coenzyme A, which all living 
things have and is necessary for multiple reactions of 
cellular metabolism, including the Krebs cycle, the syn-
thesis and oxidation of fatty acids, and the synthesis 
of essential lipids and neurotransmitters.

A British team has recently obtained pantetheine in 
water at room temperature, from hydrogen cyanide, 
which was very abundant on the early Earth72. The 
authors postulated that it was the presence of amino-
nitriles, derived from amino acids that allowed the for-
mation of pantetheine. Other key ingredients of life, 
such as peptides and nucleotides, could be easily 
generated from pantetheine and aminonitriles. Thus, a 
pantetheine world is a possible good alternative to the 
RNA world hypothesis as the origin of life. Alternatively, 
RNA and proteins could have interacted and behaved 
symbiotically at the very early stages coevolving syn-
ergistically to produce a protocell73,74.

L.U.C.A., bacteria and eukaryotic 
protocells

Microspheres that envelop RNA and biomolecules 
would be the prototype of the most primitive cell, known 
as a “cenancestor” or “chemoton” (Fig. 6). In this hypo-
thetical model, the formation of nucleic acids, which 
carry the minimum genetic information to be passed on 
to offspring, is a difficult step that would have occurred 
due to duplications, transfers, and genetic mutations 
(deletions, insertions, and nucleotide changes)10-12,14.

The exchange of metabolites across a membrane 
and the production of energy – almost exclusively 
using a single molecule, ATP – would support internal 
reactions, giving the protocell autonomy from the envi-
ronment75.

The cell is the unit of life or minimum vital structure. 
The organic elements that make up the cell may have 
several vital functions, but they do not enjoy the auton-
omy that the cell unit does. In view of the similarity of 
reactions that the great diversity of living organisms 
has, a common cellular ancestor has been postulated 
in the backward chain that explains current biodiver-
sity. It is known as L.U.C.A. (Last Universal Common 
Ancestor). Not only would it be the first but the only 
one that was viable, that is, capable of generating the 
current range of living organisms. Although many other 
predecessors could have been generated in different 
attempts, this was the one that prevailed.

All cells are grouped into three domains or kingdoms. 
First, those that do not possess enveloped or anucleated 
genetic material (or prokaryotes). Second, those that 
have nuclei with membrane-enveloped genetic material 
(eukaryotes). Of the simplest cells or prokaryotes, there 
are two types: Archaea and bacteria. The former live in 
extreme environments of temperature, pressure, and 
acidity. Bacteria occupy the rest of ecological niches, 
which are more favorable, both outdoors and in symbi-
otic coexistence with multicellular organisms. This is the 
case of the gut microbiome in mammals. Contrary to 
initial assumptions, phylogenetic studies have shown 
that Archaea (and not bacteria) are the closest to eukary-
otic cells on the evolutionary scale52.

The panspermia hypothesis

With regard to the place of life’s origin, two mutually 
exclusive hypotheses have been proposed. The first 
postulates an immanent genesis, that is, on the Earth 
itself. Other points to provenance from another planet. 
In the second case, the arrival on Earth of organic 
material, biomolecules, or primitive unicellular organ-
isms from outside could have occurred after meteorites 
collided with the Earth’s surface. This hypothesis is 
known as panspermia. It was already suggested by the 
Greek Anaxagoras in the 5th  century B.C. In more 
recent times, the description of amino acids and 
polycyclic and nitrogenous hydrocarbon compounds 
in some meteorites, such as Murchison or Winchcombe 
(which fell in England in 2021), has renovated the inter-
est in this theory76,77. It supports that the first organic 
molecules might have arrived on Earth from the out-
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side, facilitating the emergence of life at some point.
The panspermia hypothesis states that the building 

blocks of life (molecular panspermia) or life itself 
(transfer-based panspermia of living organisms) may 
have arrived interplanetary to facilitate the emergence 
of life on Earth. Although at the end of  the XX century, 
many experiments were carried out in space flights, 
trying to discover possible terrestrial organisms that 
could have been seeds of Panspermia, it could never 
be demonstrated that they could “seed” new planets, 
even if they were able to survive space flights.

Instead of using living organisms, the use of abiotic 
chemicals as seeds has been proposed to test the 
molecular panspermia hypothesis. The biopolymer 
should be able to survive space flights and “function,” 
that is, contingently drive chemical evolution toward 
some form of abiogenesis once it reaches an alien 
planet. Polymeric gels have been used as an example 
because they can be synthesized prebiotically on one 
planet (such as polyester gels) and could be trans-
ferred to another via meteorites76,77. On landing on a 
liquid-bearing planet, they could assemble into struc-
tures with cell-like characteristics and functions78. All 
this presupposes that these gels could be organized 
in compartments, through the separation of phases to 
fulfill relevant functions such as the encapsulation of 
primitive metabolic, genetic, and catalytic materials, 
exchange with the environment, movement, coales-
cence, and evolution. All these functions could lead to 
the gels’ ability to alter local geochemical niches on 
other planets, hypothetically allowing chemical evolu-
tion leading to biology. It would be equivalent to the 
insufflation of the “breath of life” of the ancients44.

Astronomical studies with the Hubble and James 
Webb large telescopes search for exoplanets and signs 
of extraterrestrial life. They are of great importance to 
questions about the origin and meaning of the universe 
and life. The evidence of a bacterium or plant outside 
the earth would suffice to give wings to the possibility 
of an origin of life from inert matter. It would make it 
easier to accept that life could have arisen from the 
inert spontaneously, without any divine involvement. 
However, would it be revulsion for the faith of believers? 
At this point, it would be worth to acknowledge that the 
discovery of any form of extraterrestrial life does not 
imply, by any means, that there could be intelligent life.

Final thoughts

Considering creation in the light of science provides 
an extraordinary view of the reality. The immensity and 

adjustments of the universe, the conformation of life, 
and the self-conscious and transcendent nature of the 
human being cannot be rationally understood as the 
result of chance.

The apparent discontinuity recognizable in creation 
for the origin of life and for the emergence of the 
human being are, for now, mystery to the human ratio-
nal knowledge. In this work, the available information 
on the origin of life has been revisited. An incomplete 
path from inert matter to living beings has been 
glimpsed. Joseph Ratzinger acknowledged that it is 
reasonable to think that a single creative act would 
have sufficed to account for the cosmos, the origin of 
life, and perhaps, for the human being himself by the 
eternal God’s Reason, who unfolds his timeless love3.

Many authors have spoken out against vitalism, 
understood as a requirement for more than matter and 
physics-chemistry to explain life. However, current sci-
ence allows us to recognize more and more laws of 
continuity in everything material, from the inorganic to 
the organic46. In contrast, the exclusivity of conscious-
ness in the human being would make materialistic 
reductionism unacceptable. The human being remains 
an unfathomable mystery2,53,79.

In one of his novels, Chesterton puts in the mouth 
of Father Brown, its protagonist that “we are on the 
bad side of the tapestry.” We only see ropes and 
knots. Because the drawing can only be seen from 
the other side. However, there is a sense and logic in 
the tangle of the back of the tapestry. In this way, faith 
would become precisely the belief that all cosmic 
history makes sense. It does not happen randomly, or 
arbitrarily. There is logic and contingency due to the 
past, even if the future is unpredictable. Some muta-
tions are more common than others. Some changes 
open up a range of possibilities and at the same time 
close others. Divine action is not an evolutionary his-
tory riddled with coincidences, but rather the unfold-
ing of that history with imperfections. God’s way of 
acting is on another plane, on the other side of the 
tapestry. He gives meaning to everything without 
being the craftsman who retouches each piece at 
different times80.

Louis Pasteur, 150 years ago, refuted spontaneous 
generation. Every living organism proceeds from some 
previous living form. Although the production of some 
form of life in the laboratory has not yet been achieved, 
that possibility cannot be ruled out. In this paper, we 
have described a possible evolution without disconti-
nuity between the inert and the living. The recognition 
of self-organization in biological matter and trends in 
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life are fascinating facts. On a different plane from that 
of scientific empiricism, a creation from nothing that 
unfolds from the inert generating living organisms 
could be contemplated in a scenario of creative 
love53,81. At this point, one can only reason that God’s 
designs are a mystery and their full understanding is 
unattainable to our intellect.
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