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DESCRIPTION
Genetic material can be transferred between two identical or 
similar double-stranded or single-stranded nucleic acid molecules 
through a process known as homologous recombination (usually 
DNA as in cellular organisms but may be also RNA in viruses). 
According to recent research, this mechanism contributes 
significantly to core genome uniformity and the preservation of 
stable population structures during the microevolution of 
microbial genomes. However, our knowledge of the potential 
adaptive functions of intraspecific HR and the variables that 
affect how it varies across clades and cultures is still very limited. 
One of the two main mechanisms in eukaryotic organisms for 
the repair of double-strand DNA (Deoxyribonucleic Acid) breaks 
is homologous recombination. Recent studies have shown that 
cells lacking in HR (Homologous Recombination) are also 
susceptible to treatments that target other DNA repair pathways, 
despite the fact that mutations in genes that encode for proteins 
essential for HR have been linked to the development of some 
malignancies, including breast and ovarian cancers. These 
advancements have resulted in innovative treatments for ovarian 
cancer, such as the FDA's approval of the PARP (Poly-ADP 
Ribose Polymerase) inhibitor olaparib for BRCA-mutant (BReast 
CAncer gene) ovarian cancer patients who have undergone three 
or more previous treatments for their condition.

The core genomes, which contain genes that are invariably 
present in every variety of a species, and the auxiliary (or 
flexible) genome, which contains genes whose prevalence varies 
within a species, make up the gene repertoires in prokaryotic 
genomes. The accessory genome frequently undergoes 
Horizontal Gene Transfer (HGT) and site-specific recombination 
involving mobile genetic elements, according to evolutionary 
analyses of prokaryotic genomes, whereas the core genome 
typically undergoes vertical transmission and Homologous 
Recombination (HR). Additionally, new research has shown that 
prokaryotic communities are organized into coherent groups 
that are divided from one another by much greater genetic 
distances and comprise strains with genomic resemblance levels 
above a predetermined cutoff. This behavior has been seen in a

variety of habitats and taxonomic groups. However, it is still 
unclear how these groups are produced and what evolutionary 
factors promote genetic cohesion in prokaryotic communities.

The developmental effect of HR in the center genomes by 
surveying the connection between the general genome Average 
Nucleotide Identity (ANI) in light of Impact (ANIb) and r/m 
and rho/theta proportions (where r/m is the proportion of 
probabilities that a given site was changed through 
recombination [r] and transformation [m] and measures how 
significant the impact of recombination comparative with 
transformation was in the broadening of the example and rho/
theta is the proportion of rates at which recombination [rho] 
and transformation [theta] happened and is a proportion of how 
frequently recombination occasions happen comparative with 
changes). The majority of species with positive logarithmic r/m 
qualities had ANIb values that were greater than 95%; below this 
point, both the ANIb values and the spread of modified central 
genome locations fell precipitously. The majority of species with 
positive logarithmic r/m values had ANIb values above 95%; 
below this point, both the ANIb values and the percentage of 
synthesized core genome regions significantly decreased.

This number is in line with the cutoff for organisms with stable 
population structures as seen in metagenomic research. Similar 
clusters and variations at ANIb levels between 1% and 5% were 
found when comparing strains of the same species, which is 
consistent with HR playing a prominent evolutionary role. 
Additionally, 95% identity equates to a DNA-DNA hybridization 
value of 70%, below which there is a significant decline in HR 
effectiveness and above which two populations are thought to be 
from the same species. Even among species of the same genus, 
opportunistic pathogens and commensal species with large 
effective populations and high levels of HR, like Escherichia coli, 
showed lower dN/dS values than obligate pathogens like 
Chlamydia pneumoniae. This was shown by the average ratio of 
non-synonymous substitutions to synonymous substitutions 
(dN/dS) across various lifestyles. Despite previous observations 
of specific species suggesting this relationship, a general 
tendency supports a role for HR as the primary driving force 
behind evolution when other factors are taken into account.
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