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DESCRIPTION
The last 10 years have seen such a marked impact in the field of 
molecular evolution research that it is now difficult to imagine 
doing molecular evolution study in a world without genomics or 
the internet. A homology search resulted in an average hit after 
30 minutes. It is presently difficult to find sequences with few 
homologs that can be used as examples while teaching 
bioinformatics. The information revolution has given us the 
means to explore the abundance of raw data that the genomics 
revolution has offered molecular evolution [1-3].

The ability to view an organism's complete DNA composition 
through genome sequencing has completely changed the 
discipline of genomics. Researchers can now identify genes, 
crack the genetic code, and comprehend the complex processes 
behind life with the use of this potent technology. Because 
genome sequencing is now much less expensive and time-
consuming, it is more accessible for a wider range of research 
projects because of  technological advancements [4-6].

Genome sequencing reveals the fascinating phenomenon of 
convergent evolution, which occurs when different species evolve 
identical features in response to environmental restrictions. 
Through the analysis of genomic sequences from unrelated 
creatures that exhibit shared features, scientists can decipher the 
underlying genetic mechanisms driving convergent evolution. 
This reveals how different evolutionary processes can lead to 
comparable answers to survival problems in nature.

Through the identification of individual genes and regulatory 
components involved, genomic data provides on the molecular 
changes that propel convergent evolution. Their knowledge of 
evolutionary processes and the genetic foundation of complex 
features is improved by investigating these convergent 
adaptations. It also has consequences for domains like 
biotechnology and medicine, providing motivation for creative 
approaches to problems by utilizing the knowledge stored in the 
various genomes of living things. All things considered, genome 
sequencing is an incredibly potent instrument that not only 
deciphers the code of life but also reveals the  significant  patterns

of convergent evolution, illuminating the extraordinary flexibility 
of living things throughout the life [7].

There can now deduce genome-wide evolutionary trends and 
identify subsets of genes whose evolution has been unique in 
several way to their increased capacity to study the evolution of 
entire genomes. This is generally the most significant outcome of 
these advancements. The genesis of cellular organization is the 
central, and arguably most difficult, question in evolutionary 
biology. A pre-cellular evolution scenario illustrates the cohesion 
of the genomes of the arising cellular life forms from primordial 
pools of minute genetic components that ultimately divided into 
hosts and parasites [8-10].

All autonomous living forms on Earth share the same cellular 
structure. Many parasites are cellular as well, but they multiply by 
utilizing the resources of other living things some parasites live 
their whole life cycles inside of other cells. Even the simplest cells 
are extraordinarily well-structured ensembles of significant 
macromolecular complexes. These complexes are classified into 
two groups: membrane embedded energy transformation and 
molecular transport systems and translation systems. These 
systems produce all the proteins required for cellular activity, 
specify the cellular state, and separate cells clearly from creatures 
that resemble viruses. One essential and remarkable feature of 
cells is that they have never been observed to originate from 
scratch.

Biologists have been researching convergent evolution for 
millennia since it is often regarded as a concrete illustration of 
the effectiveness of natural selection. Convergent evolution is 
the process by which distinct strains independently acquire the 
same characteristics. Give a logical explanation other than 
natural selection resulting from feeding and hunting in low light 
for whales and bats convergent echolocation ability. Many 
additional cases of phenotypic convergence make sense because 
they have adapted to a comparable environment. Antifreeze 
proteins found in fish from the Arctic and Antarctic, medication 
resistance in viruses, and the limbless body design of digger 
animals are a few examples.
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Therefore, convergent evolution can serve as a helpful substitute for 
repeated evolutionary experiments. Additionally, understanding 
the development of convergent traits, especially at the molecular 
level, may provide insight into fundamental concepts of 
adaptation. Over the past ten years, genome sequencing has 
become more widespread in both model and non-model 
organisms, producing a vast amount of new data that may be 
utilized to look into convergence at the molecular level. In this 
study, they highlight the challenges that still need to be solved in 
addition to the new insights obtained from examining 
convergence utilizing comparative and population genomics.
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