
Jo
ur

na
l o

f B
io

mole
cular Research & Therapeutics

ISSN: 2167-7956

Journal of Biomolecular  
Research & Therapeutics Editorial

1J Biol Res Ther, Vol.10 Iss.4 No:153

OPEN ACCESS Freely available online

Editorial Note on Molecular Evolution
Kaira Swift

Department of Biotechnology, Munich University, Germany

EDITORIAL 

The process of improvement in the structure composition of cell 
molecules such as DNA, RNA, and proteins over centuries is 
known as molecular evolution. To explain trends in these shifts, 
the field of molecular development employs evolutionary science 
and population genetics concepts. 

The rates and effects of single nucleotide modifications, neutral 
growth versus natural choice, origins of new genes, the inherited 
nature of complex traits, the genetic basis of speciation, evolution of 
enhancement, and the ways that evolutionary forces affect genomic 
and phenotypic changes are all important topics in molecular 
advancement. To understand trends in these transitions, molecular 
evolution employs evolutionary biology and population genetics 
concepts. The rates and effects of single nucleotide modifications, 
neutral evolution vs. natural selection, the origins of new genes, 
and the genetic nature of complex traits are all major topics in 
molecular evolution.

The molecular and population genetic forces that operate on 
a genome produce the content and structure of that genome. 
Mutations will produce novel genetic variations, which will spread 
and be retained in populations due to genetic drift or natural 
selection. Mutations are modifications to a cell's or virus's genetic 
material (DNA or RNA) that are permanent and transmissible. 
Mutations are caused by errors in DNA replication during cell 
division, as well as radiation, chemicals, and other environmental 
stressors, as well as viruses and transposons. Single nucleotide 

polymorphisms, which change single bases in the DNA sequence, 
account for the majority of mutations. 

The types of mutations that occur in most species have a 
significant effect on the GC-content. Transitions (A G or C T) are 
more frequent than transversions (purine (adenine or guanine) 
pyrimidine (cytosine or thymine, or uracil in RNA) and are less 
likely to change protein amino acid sequences. 

Mutations are spontaneous and occur infrequently through 
chromosomes. Most species have very low mutation rates for single 
nucleotide sites, around 109 to 108 per site per generation, but 
some viruses have higher rates, on the order of 106 per site per 
generation. Any of these mutations will be positive or neutral, 
and will remain in the genome until they are lost due to genetic 
drift. Mutations accumulate slowly over centuries because they 
are exceedingly rare. While the number of mutations that occur 
in a single generation can vary, they appear to accumulate at a 
consistent rate over long periods of time.

Divergence times can be easily calculated using the mutation rate 
per generation and the number of nucleotide variations between 
two sequences. Recombination is a genetic exchange process 
that occurs between chromosomes or chromosomal regions. 
Recombination breaks the physical connection between adjacent 
genes, minimizing the risk of genetic hitchhiking. As a consequence 
of the independent inheritance of genes, more effective selection 
occurs that is, regions with more recombination would have less 
harmful mutations, more selectively favoured forms, and less 
replication and repair errors. If chromosomes are misaligned, 
recombination may also produce specific mutations. 
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