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Abstract. The most prominent scenario on the origins of life is 
that life began with RNA. This is a rather convenient hypoth-
esis that has been based on an acceleration of complexity in 
the evolutionary time trajectory, including life. The negentropy 
introduced with life, and the progressively increasing complexity 
and specialized molecular mechanisms began with the genetic 
molecules of life and, in fact, with the least complicated one, 
which is the RNA. However, there are no solid explanations on 
key questions, such as the process through which the RNA was 
formed, and why those four bases and not five or two. Even if 
by an unbelievable turn of events and abundant evolutionary 
time, RNA was formed out of pure chance, the questions 
remain of where are the other molecules that should also have 
been made by chance and the process through which the RNA 
self-replicated. Herein, a novel approach identifying steroids as 
the first molecules to have started life is being suggested. The 
hypothesis presented herein describes early steroid-like clusters, 
organized in the three-dimensional space, which might have 
led to the formation of RNA. Molecular dynamic (MD) simula-
tions support the initial formation of cyclohexanes that, through 
their physicochemical properties and a chemical cascade in the 
prehistoric earth could lead to the first early version of an RNA 
molecule. All in all, the herein proposed path for the creation 
of RNA, is a good Newtonian approximation that is compatible 
with human senses and observations. It is obvious that quantum 
mechanics, physics, and chemistry orchestrated at subatomic 

level the creation of the first molecules that gave rise to the first 
living cell and eventually life as we know it.

On the molecular origins of life

There is extensive research and available information in the 
scientific literature to suggest that the earliest molecule of life 
is RNA, based on the fact that is it structurally less complex 
than DNA (1,2). However, there are a number of limitations 
to this theory as the origin of this RNA has not been estab-
lished (3). Herein, a new scenario on the onset of molecular 
life is proposed based on evolutionary biology, biochemistry 
and genetic entropy (genentropy). This hypothesis on how life 
began on Earth may complete the puzzle and may provide the 
basis for the understanding of chemistry, evolution, molecular 
biology and disease. The story begins almost 13.7 billion 
years ago with a rather ‘big bang’. After 10‑32 sec, energy 
creates the quark soup and half a second later the 1st proton 
is created. At the 3‑min point, there is the formation of the 
first helium (He) and lithium (Li) nuclei, and this continues for 
380.000 years, during which time atoms are formed. The skies 
begin to clear, and the first galaxies are formed one billion 
years after the ‘big bang’. The sun is formed eight billion years 
later, and Earth is formed out of hot burning intergalactic dust. 
Planet Earth is a hot rock with no chance of life as is known 
by humanity. However, trapped energy in the form of heat is 
released from Earth into the vast space and the planet begins 
to cool down. Water is condensed and radiation whips the 
surface of the planet, as there is still no life, no atmosphere 
and there is only a fraction of the life‑giving oxygen that came 
after cyanobacteria and plants made Earth green. At this stage, 
there are only elements whirling around in the prehistoric 
‘soup’ that is basically an aqueous solution that is exposed to 
high‑energy radiation due to the lack of an atmosphere. These 
free elements, and as a matter of fact, each and every single 
element of this early version of Earth, were created long ago 
in the hearts of exploding stars. The forces of nature that were 
created with the ‘big bang’ are still ongoing. Thermodynamics 
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and entropy rule and shape the world. Elements bump on each 
other and eventually, after an unimaginable number of random 
collisions, pure statistics and crude universal forces, create the 
first organized molecule of carbons, the building blocks of life 
as is known.

These universal forces are still ongoing today. These are 
the forces that push water crystals to form hexagonal shapes. 
These are the forces that dictate bees to create hexagonal hives, 
as a trade‑off between the optimal 3‑dimensional arrangement 
exploitation and minimal building effort from the bees (4). 
Benzene rings are the most abundant carbon rings in nature 
for the exact same reason. Primitive forces shaped the world 
through the laws of thermodynamics (5). Thus, at this stage 
of the Earth's chemical history, a critical point is achieved, 
where the existence of cyclohexanes can be rationalized in 
the prehistoric soup. There is solid proof in organic cycliza-
tion chemistry literature that very conveniently provides the 
missing link as to how the first cyclohexanes originated (6). 
Two carbon atoms (methane molecules) established a covalent 
bond that turned them into an ethane molecule (a simple 
two carbon atom molecule). Another one then came along, 
and propane was made, and this went on randomly and for 
a very long period of time, at which an isoprene unit and 
other unsaturated hydrocarbon structures could have also 
been formed. Important though is the question on what is 
the optimal number of carbon atoms linked together in an 
aliphatic chain that are able to form a cyclic compound. In 
order to investigate this, molecular dynamics (MD) simula-
tions were performed using all aliphatic chain lengths from 
2  to 12 carbon atoms. Unrestrained MD simulations were 
carried out using the Molecular Operating Environment 

(MOE) for 200 ns at 300 K under the MMFF94 forcefield and 
the Nosé‑Poincaré‑Andersen (NPA) algorithm (https://www.
chemcomp.com/Products.htm). The results verified that the 
optimal number of carbon atoms in an aliphatic chain that 
can form a cyclic molecule is six. The only constrain in the 
MD simulation was that the first and last carbon atoms had 
to end up in such proximity and geometry as if they were 
actually covalently bonded. If all carbon‑carbon bonds are 
single bonds, then it is very hard to conclude on the optimal 
length of carbons for cyclization. It was apparent during the 
MD simulations that the degrees of freedom for over eight 
carbon atoms are numerous and the chains turn into knots, 
thus adopting twisted conformations that would not favor their 
cyclization. Consequently, the optimal number of carbons was 
narrowed down between three and seven. At this stage, it is 
proposed that stereochemistry came into play. Due to sterics, 
carbon atoms would either adopt a cis or a trans conformation. 
If they adopt a trans conformation, then they will form long 
chains, very useful for the hydrophobic parts of phospho‑ and 
sphingolipids. However, if they acquire one or two cis bonds, 
they form a horseshoe that inevitably brings the first and sixth 
carbon in such a distance and geometry, where cyclization is 
feasible, and in this manner, cyclohexanes and benzene rings 
are formed. Subsequently, the copy numbers of cyclohexanes 
in the simulations were increased following the deterministic 
path that created the first one, and they began to interact and 
form decalin rings (Fig. 1A). Another ring was then added, 
and random new structures were made, finally forming phena-
nanthrene as the most energetically favorable configuration 
(Fig. 1B) (7). Likewise, a five‑membered ring (cyclopentane) 
was added (Fig. 1D), and the first version of a rather familiar 

Figure 1. A step‑by‑step representation of the chemical steps for the creation of the first skeleton of the early steroid. (A) The formation of naphthalene rings out 
of two benzene rings. (B) The formation of phenanthrene rings out of naphthalene and benzene rings. (C) The formation of the first steroid ring. (D) Molecular 
representation of the depicted chemical structures in yellow.
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life‑as‑we‑know‑it molecule was made: A steroid (Fig. 1C). 
Steroid hormones are everywhere (8). They control life and 
all known forms of life, from prokaryotes to mammals, and 
all life forms respond to steroids. They remember them. There 
is inherent memory in all life molecules when it comes to 
steroids.

Due to the aromatic nature of carbon rings, eventually, 
a number of steroids were stacked in an ordered manner 
(Fig. 2A). This early state of organization was exploited later 
on by heavier elements, such as phosphorus, quite possibly 
from nearby erupting stars as they were ending their lives in 
spectacular supernova explosions. Earth had no atmosphere to 
provide protection and heavy atom rainfall from outer space 
is a well‑expected phenomenon in pre‑atmospheric Earth (9). 
Phosphorus atoms found their way in close proximity to the 
stacked steroids, forming an early version of the phosphodi-
ester bond of nucleotide strand backbone. The negative charges 
of phosphorus atoms were pushing the phosphate groups away 

from each other. Coupled with bombardment of radiation 
from outer space, that could have led to the cleavage of the 
structurally weakest part of the steroid (Fig. 2B). Eventually, 
the early steroid form was separated into two distinct parts, 
resembling the structure of RNA (Fig. 2C). Thus, at this point, 
the universal forces of nature gave birth to the first poly‑A and 
poly‑T chains that eventually combined and formed the early 
versions of today's genetic material.

However, it is evident that the molecules that shaped 
life must have been derived from amino acid catalysis. This 
suggests that at some point, another path must have produced 
the building blocks of proteins, as enzymes are necessary 
for both structural and non‑structural functions in a living 
cell (10). The same applies for cellular membranes, where for 
instance, terpenoids have been suggested to play a key role in 
the formation of today's membranes (11). There are also the 
different paths of genomic evolution, that gave rise to even 
more complex organisms without marked differences in their 
genetic code. However, some subtle differences, such as codon 
usage for specific amino acids could shed light on the early 
stages of genomic evolution (12). Codon context is another 
crucial parameter (13). In this direction, a triplet‑of‑triplet 
genetic code approach has been suggested for mRNA transla-
tion (14). This, coupled with the fact that the physicochemical 
affinity of nearby residues can influence the resulting protein 
that the code is translated into, is one of the key elements that 
may have shaped life as is known (14,15).

The proposed hypothesis on the onset of life on planet 
Earth is the only scenario that fills the gap of the origin of 
RNA. The forces of nature that have been at work since the 
beginning of time are not erroneous and chance is only due to 
unseen and impossible to calculate permutations of plausible 
scenarios that occur in parallel. The string theory supports 
this. All possible scenarios are feasible and only the one 
that is thermodynamically superior will be captured by our 
limited senses. The fact of the matter is that, according to 
Feynman et al (16), any given system has not just one history, 
but every possible history.

Everyday experience though is hindered by common sense 
and memory that renders its understanding quite challenging. 
In an effort to understand and overcome the human bias, a 
novel approach has been developed: The model‑dependent 
realism. In a few words, if a model is sufficient to describe 
observation, events and facts, this then tends to be adopted 
as absolute truth. In the realm of the string theory and the 
M‑theory of everything and all that ever existed, a hypothesis 
for the path that gave birth to the first early version of the RNA 
molecule has been described (17). The Newtonian theory due 
to its inadequate basis to describe the microcosm, gave place 
to quantum physics and this new hypothesis model of reality is 
now considered to be the architect of the cosmos and life itself.

Conclusions

Unravelling the mystery of the origins of life is fundamental 
for the understanding of the laws and architecture of life as is 
known today. Its quantification in terms of information flow in a 
physical system can lead to a different perspective on the deter-
mination of life and the evolution of cell biology. Information 
exchange pathways from the macro to the sub‑atomic level under 

Figure 2. The creation of the first RNA molecule out of steroids. (A) The 
p‑stacked due to aromatics steroid molecules. (B) Phosphate groups are 
established, and the steroids break at their weakest point. The resemblance to 
A‑T DNA base pairing is evident. (C) The first adenosine and thymine early 
RNA‑like molecules are produced.
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a thermodynamics approach have been researched in the past 
years in an effort to elucidate the energetic costs and entropic 
forces that eventually determine the accuracy and efficacy of 
biological processes such as replication or transcription, and 
under a unified framework, even define the formation of early 
chemical structures that led to the first RNA molecule and 
explain all observable universe (18,19). Information exchange 
on a cell communication level has been also described in a 
hypothetical basis by Meyl (20), stating that magnetic scalar 
waves are generated by DNA, with benzene rings being the 
primary energy source, supporting the significance of this 
cyclic chemical structure in biological processes. Information 
is transported with the emission of a magnetic scalar wave that 
is formed upon the translocation of the bases and the temporary 
removal of hydrogen bonds during DNA unwinding. In this 
manner, an information signal is produced that can be received 
by a suitable system in resonance, and decoding such signals 
may prove to be invaluable in understanding the genetic and 
epigenetic mechanisms that govern biology (20). The transition 
from an ‘RNA world’ to a ‘DNA world’ can be approached 
once a greater understanding of the early life conditions and 
chemical world is obtained. An ‘RNA world’ is supported 
by the fact that protein synthesis cannot be achieved in the 
absence of RNA; however DNA was eventually selected as 
the information carrier of living entities (21). The instability 
of RNA compared to a double‑stranded DNA molecule has led 
to the central dogma of molecular biology as is known, with 
the information flow directing from DNA to proteins. This 
selectivity and potential of DNA as an information carrier has 
been the spawn of epigenetics and deciphering how the first 
RNA molecule arose; it may be possible to estimate how the 
first methylation with an epigenetic effect occurred.

The primary perspective herein is to set the ground on the 
formation of the first RNA molecule through insight on the 
possible chemical steps for the creation of the first skeleton of 
the early steroid. Deciphering this process and filling the gap 
on the ‘RNA world’ hypothesis will help to achieve a better 
understanding of the chemical world of early Earth and assess 
the diversity of different planetary systems and their potential in 
emerging life, as a fundamental motivation. Even though recent 
findings keep adding to the hypothesis that sugars have been 
carried by meteorites at early Earth, questions still remain (23). 
Specifically, these are questions of how were these primitive 
extraterrestrial organic molecules formed, how did they adapt 
on the early Earth and how they replicated in the early chemical 
history. All in all, the proposed path for the creation of RNA 
is a good Newtonian approximation that is compatible with 
human senses, observations and logical synthesis. It is obvious 
that quantum mechanics, physics and chemistry orchestrated at 
subatomic level the creation of the first molecules that gave rise 
to the first living cell and, eventually, life.
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