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Introduction

P. aeruginosa, a bacterial pathogen, may adhere to a variety of epithelial cells, and this is thought to be the first
stage in colonising the lungs in people with CF. P. aeruginosa predominated in aggregates in sputum samples from
CF patients, enclosed in the biofilm-thriving bacteria's distinctive extracellular matrix. The non-mucoid, fast-
growing, and generally antibiotic-resistant P. aeruginosa strains that infect the CF lung early on are similar to those
prevalent in the environment. During a long-term infection, however, the bacteria adapt to the CF patient's airway
environment by accumulating loss-of-function mutations and genetic adaptability [1].

A mutation in the mucA gene, for example, allows the phenotypic to go from non-mucoid to mucoid, alginate-
overproducing. Other phenotypic alterations include the loss of flagella or pilus-mediated motility, the loss of
lipopolysaccharide (LPS) O-antigen components, the advent of auxotrophic variations, and the loss of pyocyanin
synthesis, as well as the rise of multiple antibiotic resistant strains. This phenotypic shift during chronic infection is
most likely an adaptive response that allows P. aeruginosa isolates to survive in the CF lung's unfavourable
environment [2].

Several studies have looked at the role of bacterial motility in biofilm formation and development, both as a method
of establishing contact with an abiotic surface and as a means of initiating contact with an abiotic surface. P.
aeruginosa can move in three different ways. On solid surfaces, type IV pili mediate twitching motility, whereas the
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flagellum mediates swimming and swarming motility in aquatic conditions. In semisolid settings, a shift from
swimming to swarming motility is thought to occur (e.g. agar or mucus) [3].

Flagella-mediated motility brings cells closer to surfaces, overcoming repellent forces between the bacteria and the
surface it will attach to. It's been claimed that the flagellum also functions as an adhesin, and Sauer found that non-
flagellated P. aeruginosa mutants have lower attachment efficiency than the wild type. Twitching motility is a sort
of surface translocation mediated by type IV pili, which play a role in biofilm architecture and are responsible for
the creation of biofilm microcolonies [4].

Inflammation is an important part of the body's natural defence against infection. Macrophages, or sentinel cells of
the innate immune system, play a critical role in lung and airway defence against viruses, bacteria, mycobacteria,
and fungi, and are involved in both innate and acquired immunity in the respiratory tract. To increase inflammation
during infection, macrophages build a cell signalling platform known as the inflammasome. When inflammasomes
are assembled, they activate caspase-1, which causes the processing and release of IL-1b and IL-18, as well as
pyroptosis, which is a type of inflammatory cell death. The caspase-1 inflammasome is activated in response to a
range of pathogens and damage-related ligands; however, certain stimuli may also trigger a noncanonical
inflammasome that is dependent on caspase-11 [5].

Conclusion

The CF P. aeruginosa biofilm in the mixed biofilm scenario in vitro could contain a variety of isolates, some of
which are incapable to produce biofilms but can colonise an existing biofilm. Adaptability is essential for effective
colonisation of an environmental niche, and it is well understood in the field of infectious disease that a pathogen
will typically have many harmful mechanisms. As a result, many pathogens have a variety of adhesion mechanisms
that enable them to connect to epithelial cells, for example. We believe that the physiological mechanisms involved
in biofilm development should be viewed in the same light, because a defect in one phenotypic element of biofilm
formation may be compensated for by other genetic and phenotypic characteristics. Motility aids biofilm
development in P. aeruginosa CF isolates, although it is not a prerequisite. It is obvious that CF isolates with
different motility characteristics can create a mixed biofilm when they work together. This could provide bacterial
populations an advantage because they would have a larger genetic repertoire, allowing them to adapt to varied
obstacles such as antibiotic treatment, host inflammatory reactions, and so on.
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