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Abstract: By definition, a cell is the smallest unit of biological life. This means that every living thing can be
fundamentally narrowed down to a composition of cells working together for the furtherance of that being in
existence. With the dawn dawn of the evolutionary theory that bespeaks of life commencing some 3.8 billion
years ago with RNA strands that underwent evolution to become DNA, which led to what we have now as life
in the world, or with the Panspermia hypothesis, assuming that life on Earth was seeded from space, what is
being considered in this work pertains to the origin of life. In addition to the plethora of intuitive stances that
concern the origin story of life, this work will only add to the these. The major hypothesis in this work is that
the continuity of life, as pertaining to its procession from parent to offspring provides fundamental links to the
origin of life and this is the major consideration that will be given. It is thus apparent that the cells that would
be considered are germ cells and not somatic cells. A cursory look at the continuity of life, should give us clues
as regards how life originated. We nonetheless, take into consideration the fact that some features due to its
non-use have gone extinct, thus taking with them the needed knowledge to breaking even as regards our
inquiry. Even at that, we propose that conjectures, hypothetically, can be made based on the physical evidence
that is available to us today.
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Introduction: Genetic Content of the Cell

Cells are made up of water, that accounts for 70% of the total mass of the cell. They also contain
inorganic ions and organic ions that contain ions. Cells are the fundamental elements of life, this is
because they are given in discrete and well recognized grouping. This ease of recognition is due to
the fact that all cells have structures that are surrounded by a cell membrane (also known as the
plasma membrane). This membrane contain molecules referred to as phospholipids, which prevent
hydrophilic substances from entering or escaping the cell. The membrane also contains proteins, that
determine what substances are fit or not fit to enter the cell, fasten cells to each other, such that the
function as one, serve as signal transmitters from the cell to the environment, back to the cell, and
identify the cell as part of the same organism or different. Carbohydrates are found in lesser
quantities and they are seen either attached to the proteins or the lipid. We can go on and on about
the parts of a cell, but what we are concerned with as regards the cell is the genetic blueprint of the
cell, that which makes the cell what it is. And this is to be found in the cytoplasm and nucleus. What
is being said here is that the cytoplasm of prokaryotes, which includes bacteria, contain DNA.
However in eukaryotes (plants and animals), DNA is found in the nucleus of the cell. But DNA is
also found in the other sites away from the nucleus, which includes the mitochondria (mtDNA) -
which synthesizes energy (ATP), useful for the cell, and the chloroplasts (cpDNA) for plants. The
genetic materials found in the DNA plays a basic role in determining the structure and nature of cell
substances and they are capable of propagation and variation.

DNA (deoxyribonucleic acid) is the hereditary/genetic material in animals (but our focus at this
initial point here is the human person). Nearly all the cells in the body of an individual has the same
DNA. That is to say that the for those cells that have a nucleus, in the human body, the DNA code is
the same. DNA information is stored in codes, that are comprised of four nitrogenous (chemical)
bases which are, adenine (A), guanine (G), cytosine (C), and thymine (T). These chemical bases pair
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up with each other, A with T and C with G, to form units or hydrogen bonds called base pairs (1).
Every base has its own phosphate and sugar molecule attached to it. Thus giving it the name
nucleotide. Nucleotides are arranged in two long strands that form a spiral called a double helix
structure. This structure, along with the chemical stability molecules, makes DNA the ideal genetic
material, for the copying and transmission of the genetic code to the next generation (2). Nucleotides
are units whose macromolecules are referred to as nucleic acids. Nucleic acids come in two varieties:
DNA and RNA (ribonucleic acid). Thus, it is evident that DNA and RNA are polymers of nucleotides.

The human DNA has four bases as already noted, but these can be segmented into two bases
namely, the double-ring purine bases: adenine and guanine; and the single-ring pyrimidine bases:
cytosine and thymine. The carbon in the deoxyribose ring are numbers called 1’ to 5'. The phosphate
group is acidic, and this is the reason why it is called a nucleic acid. After the synthesis, one phosphate
group remains, it is this that is joined to 5, as seen in Figure 1. The RNA molecules in the cell are
similar to the DNA. They also have four chemical bases: guanine, cytosine, adenine and uracil. They
are easily broken down than the DNA and they (although not all) mostly do not form stable
secondary compounds and the third tier carbon of the ribose is linked to the fifth tier of another by
means of a phosphodiester bond, as seen in Figure 2 (2).
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What should be noted here is that every thing that is needed for biological life to thrive is
contained in the nucleic acids of the cell. it is necessary to recall that the cell is bathed in water, 70%.
This will also indicate that these nucleic acids are bathed in water. Water is therefore fundamental to
continuity to life. However, can it be said that water is the foundation to the origin story?

Water as the Foundation?

The early Greek philosophers, the Milesians, pondered on the fundamental origin of all things.
And of the them all, it was Thales of Miletus (ca 624-527BC) that noted water to be the origin and
source of all that there is. There is no recorded evidence of Thales ever putting down in writing his
thoughts, but we know from philosophers like Aristotle that he, Thales, endorsed water as the
foundation of all that there is. Aristotle reported saying: ““Thales says that it [the nature of things] is
water’” (3). That the nature of all things is water indicates that water, according to Thales, was the
primary principle from which all other things get their origin. According to the hypothesis of Thales,
it could be deciphered that he reason that water had the propensity to becoming a lot of things, and
that it takes on different states, that defined nature was also what necessitated his reason for choosing
water. Plato in his Timaeus 49B-C, makes known a process that is rotational in nature, one that
involves water taking on differing states as seen in evaporation and its attendant consequences. It
can be deduced that he had the thinking of Thales in mind. Aristotle noted that Thales had arrived at
this based on observation. According to him, “Thales may have observed, ‘that the nurture of all
creatures is moist, and that warmth itself is generated from moisture and lives by it; and that from
which all things come to be is their first principle’” (4). Then, in the lines 983 b26-27, Aristotle becomes
more definite as he says that, “Besides this, another reason for the supposition would be that the
semina of all things have a moist nature...” (5)

In ancient China, G. Shuidi (ca 475-221BC) considered water to the be the source of all that there
is, based on his observation of blood. He noted that since blood and vessels are what ensures that
food is transported to every part of the body, then this stands as the foundation of all life. That is to
say every life is immersed in a kind of blood and vessel composition, allowing for the origin and
continuity of life (6)." Y. Quan (ca 280), developed his own theory the moist sandy part of the water
eventually becomes ground after desiccation, and the evaporated water becomes CHI, and CHI is the
fundamental elements that comprise our world (7). In India, the “Rig Veda” (ca 1500 BC-900 BC)
notes in that everything is chaos, everything is water (8).

One might allude that the above were merely conjectures arrived at by simple minded
observation from these philosophers. Yet it would be wise not to dismiss this with a wave of the hand.
This is because science is beginning to realize that the best answers to questions are those that are

! Xie, H.; Zhu, Y. Translation of Guan zi; People’s Publishing House: Guizhou, China, 1996, 1080.
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simple and fundamental. Water bears chemical properties that enables it foster life in all ramifications
- as a solvent, a conductor of electricity, an integral element in metabolism; it also plays host to other
acts such as catalyst, reactant, product, messenger, controller, chaperone etc. Whatever pertains to
life, depends on the dissolvable qualities of all that there is. What is being alluded here is captured by
E. Brini et al. (9), who note that

Life depends on the solubilities of gases in water. Humanity depends on sea life for food,
and they require conditions under which oxygen (O2) has sufficient solubility in water.
Marine plants require carbon dioxide (COz), which must be dissolved in water, in order for
photosynthesis to produce carbohydrates, which releases oxygen. Gas solubilities in water
depend on temperature, pressure, and salinity.

On a lesser yet not unimportant note, we can assert that electricity itself dissolves in water which
makes it easy for current to pass through water effortlessly and for it to become better enhanced. This
comment will be better understood as the work progresses, particularly when we deal with the
analysis of water.

A further Analysis on Water

As a solvent, Water provides protons H+ and hydroxyls OH- for varied reactions. It is also a
necessary tool for hydrolysis. When we speak of water as the major element in hydrolysis, we seem
to hit a wall as regards the origin of life. This is because we speak of a progression as regards life in
its origin, that is to say a build-up, an increase, evolution wise. Hydrolysis speaks of a break down, a
decrease from major to minor, a backward step. Nonetheless, this is an elemental function of water,
which is the dissociation of bigger molecules into smaller ones, when water is added. Hydrolysis is
even involved in metabolism, as it helps in breaking down proteins, fats and complex carbohydrates
in food.

The general formula for a hydrolysis reaction is

AB + H>O — AH + BOH-

We can further compute it in nature as

RiOOR2 + H20 — ROOH + R:2OH

It is the reverse of a condensation reaction and water is consumed in the process, as it breaks the
larger molecule into smaller ones, that comprised the former. The protons and hydoxyl ions do
catalyse hydrolysis reactions, making them highly pH-dependent processes (10). Water molecules
“fastly” cleave ester and amide bonds thereby hydrolyzing nucleic acids and proteins. In “hydrolysis
OH- replaces another moiety in the molecule (e.g., phosphate, amino or thiol group) by nucleophilic
substitution” (11). We have already noted that water is also a very integral aspect of metabolism. For
instance, the metabolism of the E. coli, witnesses to this hydrolytic action of water. In such, the most
common reactant is H+, followed by water, which participates as a substrate or product in over 500
reactions (12).

The essentially and “rudimentarily” speak of the characteristics, chemical and physical, of water,
we also need to note that water itself is composed of two atoms of hydrogen and one atom of oxygen.
Structurally speaking, the Hydrogen and Oxygen molecules makes water to be a very important asset
as regards chemical reactions.

Structural Formula Of Water: We have already noted that a water molecule has two hydrogen
and one oxygen atom. The atoms of hydrogen are bonded to that of the oxygen in a strange fashion,
thus making the structure of the water molecule bent. this is because Water has four electron pairs
and the coordination geometry of oxygen is based upon a tetrahedral arrangement of electron pairs.
Since there are only two bonded groups, there are two lone pairs. Since the lone pairs are not 'seen’,
the shape of water is bent. The two lone pairs compress the H-O-H bond angle below the ideal
tetrahedral angle to 104.5° (as visible in Figure 3).
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Figure 3. xxx.
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Figure 4. indicates the two types of bond that is formed water amongst the molecules.

It should be noted that all of the electron pairs—shared and unshared —repel each other. Due to
the fact that oxygen is more electronegative than hydrogen, the oxygen side of the molecule drags
the electrons, keeping them away from the hydrogen side. This gives the oxygen end of the water
molecule a partial negative charge, while the hydrogen end has a partial positive charge. This is the
reason Water is classified as a polar molecule because of its polar covalent bonds and its bent shape.
Polar molecules have the propensity of attracting each other by means of the law of attraction in
dipole to dipole forces. This ensures that the positive end of one water molecule attracts the negative
end of another molecule. This also works in the case of every polar substance. Therefore in the water
element, there are a lot of hydrogen bonds that is formed as a result of the high electronegativity of
the oxygen. As a dipole to dipole bond, hydrogen bonds are very strong. It was earlier asserted that
electricity dissolves in water, and it is apparently such that the positively charged ions in the current
is drawn to the negative side of the ions in the water molecules and the negatively charged ions are
drawn to the positive side of the water ionic charge. This enables the current to easily wade through
water (we ought to note that pure water is not a good conductor, but water is hardly ever in its 100%
pure state, this enhances its electric conductivity).

Prying Into The Fundamentals

The work so far has bothered on the fundamental elements of living materials. We started off
from the cell, but realizing that even in the cell, the nucleus and its attendant nucleic acids are those
that bear the distinguishing marks of the cell, we had to dig deeper. It brought us to the DNA (RNA)
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fundamental composition. We also went a little further, recollecting that DNA (RNA) themselves are
bathed in water, which takes up a huge space in the cell. To this, water in its fundamentals needed to
be analyzed. However, the mission is about the origin of life. Therefore how does this all come to
bear?

Before we delve further into this, there is a need for us to assert here that nucleic acids are polar
molecules, this is because the sugar-phosphate backbone of the DNA is hydrophilic, but the interior
of the DNA is hydrophobic. Therefore making the DNA molecule polar.

Fundamentally speaking, all living organisms in the world are built from six elements namely:
Carbon, Hydrogen, Nitrogen, Oxygen, Phosphorus and Sulfur (CHNOPS). According to G. Mandala
and M. Ubbu (13), recounting the thoughts provided for by M. Pasek:

...Carbon easily enters bonds with other atoms in carbon. This means that it creates large
chains that act as fine bones for other atoms to which they are bound,...carbon atoms are
essential elements for building large molecules... nitrogen, hydrogen and oxygen...show the
effects of acid-base, which allows them to combine with carbon to form amino acids, fats,
lipids and nucleobases in which DNA and RNA are formed. Sulfur provides electron
shuffles,...with their high levels of electrons, sulfides and sulfates help stimulate reactions.
Some organisms use selenium instead of sulfur in their enzymes, but not many. Phosphorus,
which is commonly found in the phosphate molecule, is essential for the body's metabolism,
since polyphosphate molecules such as ATP (adenosinetriphosphate) are able to store large
amounts of energy in their chemical bonds. Breaking the bond releases its power; do this
often, say, a group of muscle cells, and you can move your arm.

Once these DNA is formed by these fundamentals (as I refer to these elements), then life builds
from there and is replicated. However we arrive at a burning question, which is: from whence do
these ingredients of life arise?

Let us trace it back to T > 0. I am firmly in support of the latter because whatever happened at T
=0 and T <0 (if there is anything like this) is not privy to any mind or intelligence. After the Big Bang
at T > 0, there was a release of mass (energy) at very high temperature. The major conjecture here is
that two primordial gases were born, first hydrogen, which is the simplest of all elements with one
proton, no neutron and one electron (even though there are isotopes of hydrogen called deuterium -
one proton and one neutron; and tritium - one proton and two neutrons). It was the fusion of
hydrogen atoms with each other at high temperatures that yielded helium (and this is what we also
see in Stars - the fusion of hydrogen to become helium at high temperatures and an abundant release
of energy). According to the report given by NASA (14),

1. Small stars fuse hydrogen into helium, and then fuse helium into carbon and nitrogen. Carbon

is a basic building block of life and nitrogen is a part of all proteins — essential to life

2. Large stars make heavy elements as well as light elements through the process of fusion in their
cores. For example, large stars create the calcium in your bones and the oxygen you breathe, the

silicon in the soil, and the sulfur that’s in your hair.

3. The explosive power of supernovae creates and disperses a wide range of elements. The gold
used in jewelry and the titanium used in light-weight eyeglass frames were formed in

supernovae. Supernovae also provide the iron in your blood.

4.  The nuclei of the elements formed in the big bang, stars, and supernovae rain down on us from
space in the form of cosmic rays. Lithium, used in watch batteries, comes partly from cosmic

rays.

This fusion that is taking place is nuclear fusion. This is a process in which two light atoms
combine together at high temperatures becoming a single heavier atom and the process gives off as
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residue high amounts of energy. It is noted that this takes place at high temperatures, at levels when
mass is in its plasma stage. With all that has been gathered so far, we note that

...all living organisms store and transmit hereditary information using two kinds of molecules:
DNA and RNA. Each of these molecules is in turn composed of four kinds of subunits known as
nucleotides. The sequences of nucleotides in particular lengths of DNA or RNA, known as genes,
direct the construction of molecules known as proteins, which in turn catalyze biochemical reactions,
provide structural components for organisms, and perform many of the other functions on which life
depends. Proteins consist of chains of subunits known as amino acids. The sequence of nucleotides
in DNA and RNA therefore determines the sequence of amino acids in proteins; this is a central
mechanism in all of biology. Experiments conducted under conditions intended to resemble those
present on primitive Earth have resulted in the production of some of the chemical components of
proteins, DNA, and RNA. Some of these molecules also have been detected in meteorites from outer
space and in interstellar space by astronomers using radio-telescopes. Scientists have concluded that
the "building blocks of life" could have been available early in Earth's history. An important new
research avenue has opened with the discovery that certain molecules made of RNA, called
ribozymes, can act as catalysts in modem cells. It previously had been thought that only proteins
could serve as the catalysts required to carry out specific biochemical functions. Thus, in the early
prebiotic world, RNA molecules could have been "autocatalytic"—that is, they could have replicated
themselves well before there were any protein catalysts (called enzymes) (15).

Did Life really Begin from the Stars?

It is already projected as one of the solution to the origin of life conundrum, that is to say that
earthly life came from the stars. However favorable this is with respect to the above anaylses already
offered, I would not fully subscribe to life originating from the stars. This is because what came from
the stars or from the universe is not what we presently have now as biological life. Interactions have
taken place over time, this is what we have always known as evolution.

Darwin spoke of “descent with modification”, what we now come to refer to as evolution.
however in his own elaboration of how this works, he highlighted what he referred to as Natural
Selection, in which individuals in a population inherits traits that makes them survive and extend
their species regardless of the harshness of the environment (scarcity of resources, predators and the
likes). Individuals with better traits will be better suited for adaptation, survival and transmission.
Such Darwinian thought is today acceptable for understanding how individual species have become
modified over the years. Nonetheless, I propose Biological Interaction (Biological Communication)
as the process on which evolution is founded. What do I mean?

Let us take cue from the example given on the Khan Academy website (16) about natural
selection:

...a group of mice with heritable variation in fur color (black vs. tan) has just moved into a
new area where the rocks are black. This environment features hawks, which like to eat
mice and can see the tan ones more easily than the black ones against the black rock. Because
the hawks can see and catch the tan mice more easily, a relatively large fraction of the tan
mice are eaten, while a much smaller fraction of the black mice are eaten. If we look at the
ratio of black mice to tan mice in the surviving ("not-eaten") group, it will be higher than in
the starting population. Fur color is a heritable trait (one that can be passed from parent to
child). So, the increased fraction of black mice in the surviving group means an increased
fraction of black baby mice in the next generation. After several generations of selection, the
population might be made up almost entirely of black mice.

Can it be said that there is an interaction between the hawk and the mice? Indeed there is. The
interaction might be notbe conventional sort that we are used to, but it is nonetheless an interaction,
a communication between the hawk and the mice. This interaction is what prevents the hawk from
“decay to equilibrium”. What does preventing or avoiding decay to equilibrium by a living organism
mean?
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According to Schrodinger, “The obvious answer is: By eating, drinking, breathing and (in the
case of plants) assimilating. The technical term is metabolism.” (17). The Greek word for metabolism
is metaballein that which stands for exchange or change. The exchange is between the organism and
its immediate or proximate environment. By eating, drinking, breathing and the likes, there is an
exchange between the organism and the environment. The decay to equilibrium according to
Schrodinger occurs when the organism feeds on negentropy. The eating, drinking, breathing etc., that
the organism does is simply just the process by which it feeds on negentropy thereby reducing the
speed at which the organism attains to thermodynamical equilibrium (death) (17).

The mice comprises the environment (proximate or remote) of the hawk as much as the former
comprises the environment of the latter. Thus when the hawk goes on again and again eating these
mice, randomly choosing one over another, it does not change the notion of a biological interaction.
Even if we take this out, reaching out to the stars, the fusion between the hydrogen that leads to the
element of helium, is yet an example of interaction. This takes place in three stages namely:

1. the proton in one hydrogen combines with the proton of another hydrogen, becoming a
neutron to form a nucleus of deuterium, which is a heavy isotope of hydrogen.

2. the deuterium nucleus combines with another hydrogen proton to form the light helium
isotope called helium-3.

3. Eventually, two helium-3 nuclei combine to form helium-4, releasing two protons.

These three steps can be well elaborated in Figure 5.

1H Vv zH Y
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Figure 5. One of the processes by which stars fuse hydrogen into helium. Source: By Doctor C (Own
work) [CC BY-SA 4.0 (https://creativecommons.org/licenses/by-sa/4.0)], via Wikimedia Commons.

Biological interaction is the process by which living organism stands in reference to their individual
environment in order to avoid decay to thermodynamical equilibrium, a process that involves the

living organism feeding on negentropy.
From the Stars to the Earth: Biological Interaction

All what has been said so far is that life we have it now, could not have originated from the stars,
nonetheless it traces itself fundamentally to the action of the stars, which when we extrapolate, takes
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us back to the big bang. Life as we have it now has firmly related to a process referred to as biological
interaction. Water the sustains and supports life comes from the interaction between the hydrogen
atoms, that is so heavily abundant in space, and the oxygen atoms again that is again found in space
although in far lesser quantities than that of hydrogen. The continued interaction between these two
atoms necessitated the origin of water. These two atoms with their mass numbers, their electron
affinity, electronegativity, have provided the necessary ambience for every form of biological life -
unicellular to multicellular - to thrive in water. The many variations that is witnessed today on the
earth owes its existence to the ever constant interaction that goes on in life, again from the unicellular
to the multicellular.

We can assert that this interaction started immediately after the big bang, and it continues in the
universe. A good example is in the explosion of stars, which happens with fusion (and we have
already denoted how interaction takes place as regards fusion). The phenomena of molten magma
solidifying to become hills, mountains, rocks or soil, again is tied to its interaction with the cooling
effect of the upper atmosphere. In whatever situation, what is alluded here is that life thrives on
interaction.

Interactions is presently ongoing in the earth’s environment and outside the earth in time.
Therefore, whatever other variations may occur on the earth as pertaining to her inhabitants is
already in motion, with the constant interaction that is taking place.
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