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Introduction
Genetics analyses have emerged as essential components of clinical practice and research as a 
result of rapid advancements in genomic technologies. In the past ten years, significant progress 
has been made in deciphering the underlying mechanisms of genetic disorders [1]. In addition, 
landmarks in genetic history are summarized in after the completion of the Human Genome 
Project, which coincided with advancements in computer technology, genetic testing methods 
have become widely available and can be performed even in small laboratories. We are at the 
beginning of a new era in human health with the application of genetic testing for personalized 
medicine.

The accumulation of damage in molecules, cells, and tissues over a lifetime is what is known 
as aging, which has an impact on physiological functions. An organism’s ability to maintain 
homeostasis under stressful conditions is frequently compromised as a result, increasing the 
likelihood of numerous diseases like cancer, cardiovascular, and neurodegenerative conditions 
and early death [2]. The complexity of the process as well as the considerable variation between 
individuals and even between body tissues makes it difficult to identify the factors that regulate 
aging. Cell senescence, a result of exposure to intrinsic and extrinsic aging factors, is the most 
prominent cellular event in an aged tissue; It is characterized by the gradual accumulation of 
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The deterioration of an organism’s structure and function is referred to as aging, and 
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DNA damage and epigenetic modifications to 
the structure of DNA, both of which have an 
impact on the correct expression of genes and 
alter cell function [3].

Shortly after the genetic code of Escherichia 
coli was deciphered, it was recognized that this 
particular mapping of 64 codons to 20 amino 
acids and two punctuation marks (start and 
stop signals) is shared, with relatively minor 
modifications, by all known life forms on earth. 
Even a perfunctory inspection of the standard 
genetic code that the arrangement of amino acid 
assignments is manifestly nonrandom. Generally, 
related codons tend to code for either the same 
or two related amino acids amino acids that are 
physic-chemically similar [4]. 

Techniques of Genetic and code is evolvable

The code expansion theory proposed in Crick’s 
seminal paper posits that the actual allocation of 
amino acids to codons is mainly accidental and 
‘yet related amino acids would be expected to have 
related codons’. This concept is known as ‘frozen 
accident theory’ because Crick maintained, 
following the earlier argument of Hine Gardner 
and Engel erg that, after the primordial genetic 
code expanded to incorporate all 20 modern 
amino acids, any change in the code would result 
in multiple, simultaneous changes in protein 
sequences and, consequently, would be lethal, 
hence the universality of the code [5]. Today, 
there is ample evidence that the standard code is 
not literally universal but is prone to significant 
modifications, albeit without change to its basic 
organization.

The fruit fly genes were mapped in 1911 to create 
the first genetic map. It was not understood 
until the middle of the 1900s that the structure 
of hereditary genetic material was what passed 
on traits from one generation to the next. The 
double-stranded, helical, complementary, and 
antiparallel DNA model was first proposed by 
Watson and Crick in 1953 [6]. In 1962, they 
shared the Nobel Prize in Medicine for this 
significant discovery regarding the structure 
of DNA. By defining that a codon, which is a 
sequence of three adjacent nucleotides, codes for 
the amino acids, and the genetic code in DNA 
was finally discovered in 1966. The 50 years since 
the discovery of DNA and chromosomes paved 
the way for rapid advancements in genetics and 
the development of new technologies.

Genetic code and collective evolution

Whether the code reflects biosynthetic pathways 

according to the coevolution theory or was shaped 
by adaptive evolutionary forces to minimize the 
burden caused by improper translated proteins 
or even to maximize the rate of the adaptive 
evolution of proteins, a fundamental but often 
overlooked question is why the code is universal 
[7]. Of course, the stereo chemical theory, in 
principle, could offer a simple solution, namely, 
that the codon assignments in the standard 
code are unequivocally dictated by the specific 
affinity between amino acids and their cognate 
codons. As noticed above, however, the affinities 
are equivocal and weak, and do not account for 
the error-minimization property of the code. 
An alternative could be that the code evolved to 
perfection in terms of robustness to translational 
errors or, perhaps, some other optimization 
criteria, and this (nearly) perfect standard code 
outcompeted all other versions. We have seen, 
however, that, at least with respect to error 
minimization, this is far from being the case [8]. 
What remains as an explanation of the code’s 
universality is some version of frozen accident 
combined with selection that brought the code 
to a relatively high robustness that was sufficient 
for the evolution of complex life.

Genetic Factors and DNA Damage 

An exponential rise in the incidence and 
mortality rates of cancer and non-cancerous 
diseases, as well as progressive tissue degeneration 
and atrophy brought on by a decline in the 
function of adult or somatic stem cells, is a major 
contributor to aging [9]. Throughout their lives, 
cells are constantly exposed to an unhealthy 
environment. The dysfunction that comes with 
aging is made worse by more damage to cells. The 
progeroid syndromes, whose symptoms begin 
early in life and are caused by a deficiency in the 
mechanisms involved in DNA repair, are the best 
example of DNA damage as a cause of aging. 
Certain gene mutations increase longevity by 
enhancing stress resistance and reducing damage 
accumulation. For instance, in vitro-cultured 
cells’ resistance to apoptosis following oxidative 
stress is enhanced by a mutation in the gene that 
encodes the oxidative stress response protein 
p66shc. Mice with this mutation live longer and 
are protected from a variety of diseases associated 
with aging [10].

Conclusion
Aging is a complex process that can be described 
as a group of cellular functions that participate 
in an integrated way in the process of senescence. 
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The great variability in longevity between 
individuals of the same species suggests that the 
aging process is profoundly affected by processes 
that lead to the accumulation of errors that 
damage repair systems and compromise stem cell 
function. These changes can be caused through 
genetic and epigenetic mechanisms, which 
are influenced by genes, environmental and 
stochastic factors; the contribution of each of 
these factors remains to be determined by future 
studies. Further studies are needed to describe the 
pathways involved in age-related physiological 
alteration and predisposition to age-related 
pathological changes. Exploration of these 
functional connections might provide options to 
help develop more efficient anti-aging strategies 
to ameliorate senescence-related diseases. 
Exploration of these functional connections 
might provide options to help develop more 
efficient anti-aging strategies to ameliorate 
senescence-related diseases. If the developments 
in genetics and computer technologies continue 
to progress at their current speed, history has 
shown us we can look forward to some amazing 
developments in human life in the very near 
future. Some realistic scenarios of human life 
in the future could even see us carrying identity 
cards, which include our genome characteristics, 
rather than the format we are currently using. 
Gene corrections, cloned individuals and organs, 
and even genetic-based techniques as a primary 
laboratory analysis in almost all human diseases 
for a clinician will no longer be a dream. We 
have come to the point nowadays where genetic 
testing is commercially available; the individual 
now has the possible means to access this delicate 
information named as direct to consumer (DTC) 
genetic testing.

To conclude, in parallel with the rapid 
developments in the field of genetic 
technologies, ethical and legal issues regarding 
the implementation of those technologies need 
to be addressed. Because use of personal genetic 
information looks certain to directly impact our 
daily lives in the near future, protocols need to 
be discussed in detail, with guidelines provided 
and updated regularly as part of a regulated 
multidisciplinary approach.
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