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e We must think about how the mechanisms

developed during evolution

order to

completely comprehend the activities taking

place in modern living cells.

e The expression of genetic information, which
now requires incredibly complicated machinery
and passes from DNA to protein via an interim
called RNA, is the most fundamental of all such

concerns.

e How did this molecule originated? According to
one theory, there was an RNA world on Earth ‘;
before contemporary cells evolved.

RNA World Hypothesis

It has been hypothesized that metal-based catalysis on the crystalline surfaces of
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minerals produced the first "biological" molecules on Earth. The existence of a
complex system of molecular synthesis and disintegration (metabolism) on these
surfaces is theoretically possible long before the first cells appeared. According to
the RNA World theory, there was a phase in the early Earth's history, around 4
billion years ago, when RNA or an analogous molecule constituted up the
majority of living things. This concept has evolved from a speculative one to a
popularly accepted one during the past 50 years.

The RNA World hypothesis
proposes that the majority of
information processing and
metabolic transformations
required for biology to arise from
chemistry were originally carried
out by RNA, or something
chemically very similar, during the
early history of life on Earth.

Rather than using protein enzymes,
catalytic  RNAs  carried out
biocatalysis. The appeal of RNA-
based life is that it would have
been far easier to replicate
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catalytic RNAs than proteins, which
may have functioned as their own
genes. In accordance with this
theory, metals, pyridines, amino
acids, and other small-molecule
cofactors were initially used by
RNA to stimulate the processes
necessary for life. Then, as
metabolism advanced, RNA
acquired the competence to create
coded polypeptides, which acted as
increasingly complicated cofactors.
Eventually, protein displaced the
role of RNA as the major
biocatalyst, and RNA was replaced
by DNA as the genetic polymer. Itis
not assumed that the transition to
protein catalysis is complete since
RNA continues to play a crucial role
in protein synthesis, maybe even in
the catalysis of peptidyl transfer5.
It is considered that nucleotides
found in several cofactors;

including ATP, S-
adenosylmethionine, NADPH, FAD,
coenzyme A, and coenzyme B12,
include remnants of primordial
ribozymes.

The "RNA world" theory is now
commonly accepted in biology
textbooks, making its status as a
hypothesis easy to forget. There
are still challenges, most notably
the instability and implausibility of
prebiotic RNA production. The age
of this RNA-like polymer is known
as the "pre-RNA world," which is
thought to have evolved from the
RNA world in a way similar to how
the RNA world evolved from the
protein-nucleic acid world of the
present.
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