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Introduction

Biofilms—structured communities of
microorganisms encased in a self-produced
extracellular matrix—are among the most resilient
and complex forms of microbial life. Found on
virtually every surface, from medical devices to
mucosal tissues, biofilms play a pivotal role in
shaping microbial interactions within microbiomes
and influencing host health [1, 2].

Their dynamics are governed by intricate
interspecies communication, environmental cues,
and host factors, making them a central focus of
interdisciplinary research spanning microbiology,
immunology, ecology, and biomedical engineering.
Understanding biofilm behaviour is essential not
only for managing chronic infections but also for
harnessing beneficial microbial communities in
health and disease prevention [3, 4].

Biofilm formation occurs in distinct stages: initial
attachment, micro colony formation, maturation,
and dispersion. During these phases, microbes
secrete extracellular polymeric substances (EPS),
which form a protective matrix composed of
polysaccharides, proteins, lipids, and extracellular
DNA [5, 6].

This matrix provides structural integrity, facilitates
nutrient exchange, and shields microbes from
environmental stressors. Multispecies biofilms are
common in natural and  host-associated
microbiomes. In these communities, microbial
interactions range from cooperation (e.g., metabolic
cross-feeding) to competition (e.g., bacitracin

production), influencing biofilm architecture and
function [7, 8].

Microbes within biofilms communicate through
quorum sensing (QS)—a cell-density-dependent
signaling mechanism that regulates gene
expression. QS molecules, such as acyl-homoserine
lactones in Gram-negative bacteria and auto
inducing peptides in Gram-positive bacteria,
coordinate behaviours like virulence, biofilm
maturation, and antimicrobial resistance [9, 10].

Conclusion

Interspecies and intraspecies interactions can be
positive (mutualistic), negative (antagonistic),
asymmetric, or neutral, shaping the biofilm’s
ecological balance. For example, Pseudomonas
aeruginosa and Staphylococcus aureus exhibit
competitive interactions in polymicrobial biofilms,
influencing infection severity and treatment
outcomes.Biofilms are integral to host-associated
microbiomes, including those in the oral cavity,
gut, skin, and respiratory tract. In the gut, biofilms
contribute to microbial stability and barrier
function, while in the oral cavity, they form dental
plaque—a Dbiofilm implicated in caries and
periodontal disease.

References

1. Munks MW. Progress in development of
immunocontraceptive vaccines for
permanent non-surgical sterilization of
cats and dogs. Reprod Domest Anim.
2012;47:223-27.

Citation: Zhuang. T. Biofilm Dynamics: Interdisciplinary Insights into Microbial Interactions within the
Context of Microbiomes and Host Health. 2024; J Bacteriol Infec Dis 8(2):178


https://www.alliedacademies.org/journal-bacteriology-infectious-diseases/
https://onlinelibrary.wiley.com/doi/10.1111/j.1439-0531.2012.02079.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1439-0531.2012.02079.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1439-0531.2012.02079.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1439-0531.2012.02079.x

Coetzee P, Nel LH. Emerging epidemic
dog rabies in coastal South Africa: a
Molecular epidemiological analysis. Virus
Res. 2007;126:186-95.

Nel LH, Sabeta CT, von Teichman
B. Mongoose rabies in southern Africa: re-
evaluation based on molecular
epidemiology. Virus Res. 2005;109:165-
73.

Okell CN, Pinchbeck GP, Stringer AP, et
al. A community-based participatory study
investigating the epidemiology and effects
of rabies to livestock owners in rural
Ethiopia. Prev Vet Med. 2013;108(1):1-9.

Otolorin GR, Aiyedun JO, Mshelbwala
PP, et al. A review on human deaths
associated with rabies in nigeria. J
Vaccine. 2015;6:262.

Citation: Zhuang. T. Biofilm Dynamics: Interdisciplinary Insights into Microbial Interactions within the
Context of Microbiomes and Host Health. 2024; J Bacteriol Infec Dis 8(2):178


https://www.sciencedirect.com/science/article/abs/pii/S0168170207000603?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0168170207000603?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0168170207000603?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S016817020400437X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S016817020400437X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S016817020400437X?via%3Dihub
https://linkinghub.elsevier.com/retrieve/pii/S0167587712002139
https://linkinghub.elsevier.com/retrieve/pii/S0167587712002139
https://linkinghub.elsevier.com/retrieve/pii/S0167587712002139
https://linkinghub.elsevier.com/retrieve/pii/S0167587712002139
https://www.walshmedicalmedia.com/open-access/a-review-on-human-deaths-associated-with-rabies-in-nigeria-2157-7560.1000262.pdf%60
https://www.walshmedicalmedia.com/open-access/a-review-on-human-deaths-associated-with-rabies-in-nigeria-2157-7560.1000262.pdf%60

	Biofilm Dynamics: Interdisciplinary Insights into Microbial Interactions within the Context of Microbiomes and Host Health.
	Tianyin Zhuang*
	References

