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Editorial

Biofilms are past (they symbolize the oldest fossils that
have been explored on the planet and they form complex,
heterologous structures. Besides some contain channels
that permit the spread of nutrients and oxygen throughout
the biofilm, facilitating growth [1]. While biofilm formation
is often described as the spontaneous mode of microbial
growth, it is clear that we still have a lot to study about
this inimitable microbial sessile life style. Much of the
microbiological research during the last century has focused
on the search of the planktonic lifestyle of microorganisms
[2]. In other words, biofilm; It is a colony community formed
by microorganisms, usually against environmental stress
conditions. Microbial biofilms form easily on permanent
medical devices and cause diseases that are difficult to
control in the absence of an effective treatment method [3].

A biofilm is a collection of microbial cells that are
associated with a surface and can include non-cellular
materials that are contained in a matrix of polysaccharide
substances and incorporated into biofilms from the
surrounding environment from which the biofilm is formed.
The environment composition, temperature, presence of
antimicrobial agents, other organisms, inoculum quantity,
hydrodynamic forces, and substrate properties influence
the development of the biofilm system. Biofilms are found
in nearly all aquatic ecosystems that can support microbial
growth, such as industrial or potable water system pipes [4].

Today, biofilm (living layer); It is defined as the
extracellular polymeric structure consisting of protein,
polysaccharide and DNA produced by the microorganism.
While microorganisms are free in nature, only one species,
while it exists as planktonic forms, it appears in the form of a
complex, “polymicrobial biofilm” when attached to biotic and
abiotic surfaces [5].

Biofilm Formation in Bacteria

Editorial
Volume 7 Issue 1
Received Date: April 07, 2022
Published Date: April 19, 2022
DOI: 10.23880/ijbp-16000200

The biofilm is a gathering of bacteria of one or a few
species. They are adherent to the surface and covered with
homologous extracellular materials that are composed
mostly of carbohydrates. This type of growth protects the
attached bacteria from the host’s immune system also
increases the resistance of bacteria to many antibiotics. The
biofilm is interested in many chronic infections, including
endocardial and urinary tract infections and the ductus
arteriosus as well as for pneumonia [6].

Bacterial biofilms are a mode of concerted living that
confers emergent properties to the inhabitants of these
communities. A self- manufactured extracellular matrix
that encapsulates the cells and eases their cohesion to
surfaces, among other functions, is a hallmark of biofilm
formation. The biofilm investigate field is quick moving due
to the biological affinity of these multicellular consortia to
an system of advantageous and harmful influence in natural
systems and human applications [7]. Micro-organisms
forming biofilm are less precision to antibiotics and are
immensely resistant to the host immune system than their
individual form. Resistance to the immune system is owing
to frequent changes in surface antigens by alteration in gene
expression. In advance, resistant bacteria were collective
only in intensive care units, but nowadays such bacteria
are isolated from hospitals, and, other healthcare services.
Biofilm formed on medical implants cause a number of
microbial infections, and roundly $3790 million amount
globally per year is spent on treating and diagnosing biofilm-
concerned catheter-associated urinary tract infections [8].

The growth of biofilm is a stepwise and dynamic process.
The first step of biofilm formation by Gram-negative bacteria
is attachment to a surface. This is primaly linked on bacterial
surface organelles, like flagella and type IV pili, which
subsequently results in irreversible attachment, biofilm
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maturation into a 3-dimensional structure, and the dispersal
of single cells from the biofilm [9].

Survival and pathogenic microbial adhesions on surfaces
of materials followed by the creation of bio-films with
robust resistance to antibiotics compose the forefront of
disease transmissions. Conventional strategies responding
to this challenge are rather limited owing to the biofouling
influence of microorganisms or the irreversible consumption
of antimicrobial agents embedded into the substances [10].

The ability of strains to form biofilms affects their
rised persistence and survival. Until 40 % of human and
livestock diseases are biofilm-interested and have huge
medical and economic effects. The cells within a biofilm
conduct differently to their planktonic state, in respect of
their gene regulation. Most naturally occurring biofilms are
polymicrobial in nature wherein anti-microbial resistance of
one bacterial strain may allow of the survival of others in the
biofilm. The formation and structure of a biofilm is affected
by numerous factors, including bacterial species such as
Salmonella, Vibrio, E.coli etc., available surface area nutrients
and other environmental conditions [11].

In bacteria, many unlike mechanisms of surface
attachment by cells have been described. The biofilm matrix
is typically composed of a diversity of molecules, including a
combination of polysaccharides, proteins, and extracellular
DNA, used to take part cells together into a biofilm. In general,
a combination of multiple molecules makes up the biofilm
matrix, but some organisms use distinct molecules as their
major biofilm matrix components. For many bacteria, biofilm
formation is major for the effective colonization of their
natural niches in the soil, on plants, or in the aquatic column.
Biofilm formation has also been showed as an significant
virulence factor for many pathogenic bacteria. It is for this
reason important to understand both the mechanisms by
which bacteria can form a biofilm and the ways in which that
process is organized [12].

Biofilm-forming microorganisms, that P aeruginosa;
B. megaterium, Burkholderia cenocepacia, Citrobacter
werkmanii, E. coli E. faecalis, K. pnemoniae, Listeria
monocytogenes, Mycobacterium colombiense, Salmonella
typhinurium, Shwanella putrefaciens, S. aureus, S. epidermidis,
S. mutans and V. cholera [13].

P aeruginosa biofilms in medical settings are often
associated with chronic infections, enhanced tolerance
toward antibiotics and increased resistance toward immune
responses. As a result, strategies directed at avoid or
dispersing biofilms are significant [14]. S. aureus has the
capability to form a biofilm of situated microbes. Those
microbes are described by their ability to attach to a substrate
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or surfaces and to any available moist solid surface, including
host tissue, forming a matrix using extracellular polymer
materials. These microbes exhibit a special phenotype
depending on the growth phase and gene term and play a
critical role in providing resistance to both host immune
response and antibiotics [15].

Salmonella spp. is bacteria with the capability to stick to
and form a biofilm. Biofilm formed on the surface of gallstones
or biomaterials favors the progress and continuation of
chronic infection. Biofilm formation is caused by such factors
as the type of surface to which microorganisms adhere, pH
and temperature of the environment, the presence, amount
and kind of nutrients, and antimicrobial substances. The
biofilm structure impedes the penetration of antimicrobial
compounds into its inner layers, limiting their action on the
surface layer. So, cure of infections with the accession of
biofilm formed by Salmonella spp. has limited effectiveness
[16].

Staphylococcus aureus and Staphylococcus epidermidis
are considered two of the most significant pathogens, and
their biofilm constantly causes device-associated infections.
According to Otto, the biofilm phenotype that these bacteria
adapt during device associated infection facilitates increased
resistance to antibiotics and host immune defenses. Biofilm
formation by microbial pathogens enables them to live
in hosts and causes chronic infections that result in stable
inflammation and tissue harm. So, biofilm formation on
medical materials, human tissues, and organs has an effect
on human health and the economy [17].

B. subtilis biofilm formed by a unique isogenic species
is a remarkably heterogeneous society, making it ideal for
the working of evolution within biofilm communities. The
ability of B. subtilis to switch from a motile to a sessile state
has been used to work biofilm formation. Additionally, The
undomesticated, ancestral isolate NCIB 3610 is widely
studied to discover the three types of well- structured, three-
dimensional biofilm that B. subtilis typically forms in vitro:
a pellicle biofilm that develops at an air-liquid interface, a
colony biofilm that improves at an air-solid interface and a
ingrown surface- attached biofilm [7].

Recently, to better utilize the periphytic biofilms’
capacity of biological purification and impairment, different
kinds of artificial substrates have been applied to immobilise
periphytons, substituting natural substrates. In addition,
former studies indicated that periphytic biofilms on artificial
substrates were immensely heterogeneous and dynamic,
and notably unlike from those on natural substrates [18].

The biofilm investigate field is fast moving because of
the biological relevance of these multicellular consortia
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to an array of advantageous and detrimental impacts in
natural systems and human applications [7]. In conclusion,
we will say that; Biofilm is an important protective shield for
bacteria. It is an effective response to all stress conditions (eg
high temperature, coldness, pH etc.). Almost all bacteria have
the ability to form biofilms.

References

1. Kang D, Kirienko NV (2018) Interdependence between
iron acquisition and biofilm formation in Pseudomonas
aeruginosa. | Microbiol 56(7): 449-457.

2. Bjarnsholt T, Buhlin K, Dufréne YF, Gomelsky M, Moroni
A, et al. (2018) Biofilm formation-what we can learn
from recent developments. ] Intern Med 284(4): 332-
345.

3. Karaderi CC, Kahraman H (2020) Escherichia coli ve
Staphylococcus aureus’ un Evsel Atk Kizartma Yag
Ortaminda Biyofilm Olusumu, Bakteri Hiicre Sayimi ve
Hiicre Yogunlugu. Bayburt Universitesi Fen Bilimleri
Derg 3(2): 117-121.

4. Kahraman H, Karaderi CC (2018) Biofilm Effect and
Growth of Waste Frying Oil (WFO) on Bacteria. Int ]
Biochem Physiol 3(4): 000136.

5. Bayrakal V, Baskin H (2018) “Quorum Sensing” and
Biofilm. In: Sakarya S (Eds.), Biofilm Infections. In: 1%
(Edn.), pp: 4-13.

6. Salman MS, Kadim RM (2021) Enterococcus faecalis and
Biofilm Formation. Acta Sci Microbiol 4(6): 109-110.

7. Arnaouteli S, Bamford NC, Wall NRS, Kovacs AT (2021)
Bacillus subtilis biofilm formation and social interactions.
Nat Rev Microbiol 19(9): 600-614.

8. Badigera PPM, Patil PM, Badiger MV, Patel PR, Gadgil
BST, et al. (2020) Biofilm formation to inhibition: Role
of zinc oxide-based nanoparticles. Mater Sci Eng C Mater
Biol Appl 108: 1-20.

9. Lee DH, Kim BS, Kang SS (2020) Bacteriocin of

10.

11.

12.

13.

14.

15.

16.

17.

18.

Pediococcus acidilactici HW01 Inhibits Biofilm Formation
and Virulence Factor Production by Pseudomonas
aeruginosa. Probiotics Antimicro Proteins 12(1): 73-81.

MaY,ZhangZ, Nitin N, Suna G (2020) Integration of photo-
induced biocidal and hydrophilic antifouling functions on
nanofibrous membranes with demonstrated reduction
of biofilm formation. ] Colloid Interf Sci 578: 779-787.

Ray S, Costa RD, Thakur S, Nandi D (2020) Salmonella
Typhimurium encoded cold shock protein E is essential
for motility and biofilm formation. Microbiol 166(5):
460-473.

Collins A], Pastora AB, Smith TJ], Toole GAO (2020)
MapA, a Second Large RTX Adhesin Conserved across
the Pseudomonads, Contributes to Biofilm Formation by
Pseudomonas fluorescens. | Bacteriol 202(18): 1-22.

Karaderi CC, Kahraman H (2018) Effect of KCl on Biofilm
Formation. Int ] of Biochem Physiol 3(4): 000135.

Soldano A, Yao H, Chandler JR, Rivera M (2020) Inhibiting
Iron Mobilization from Bacterioferritin in Pseudomonas
aeruginosa Impairs Biofilm Formation Irrespective of
Environmental Iron Availability. ACS Infect Dis 6(3):
447-458.

Nagdy AHE, Fattah GMA, Emarah Z (2020) Detection and
Control of Biofilm Formation by Staphylococcus aureus
from Febrile Neutropenic Patient. Infect Drug Res 13:
3091-3101.

Biatucha A, Komkowska EG, Pir6g JK, Skowron K (2021)
Influence of Selected Factors on Biofilm Formation by
Salmonella enterica Strains. Microorganisms 9(1): 43.

Miao L, Wang C, Adyel TM, Zhao ], Yan N, et al. (2021)
Periphytic Biofilm Formation on Natural and Artificial
Substrates: Comparison of Microbial Compositions,
Interactions, and Functions. Front Microbiol 12: 1-14.

Abeb GM (2020) The Role of Bacterial Biofilm in
Antibiotic Resistance and Food Contamination. Int ]
Microbiol 2020(1705814): 1-10.

Karaderi CC and Kahraman H. Biofilm Formation in Bacteria. Int ] Biochem Physiol 2022, 7(1): 000200. Copyright© Karaderi CC and Kahraman H.


https://medwinpublishers.com/IJBP/
https://pubmed.ncbi.nlm.nih.gov/29948830/
https://pubmed.ncbi.nlm.nih.gov/29948830/
https://pubmed.ncbi.nlm.nih.gov/29948830/
https://pubmed.ncbi.nlm.nih.gov/29856510/
https://pubmed.ncbi.nlm.nih.gov/29856510/
https://pubmed.ncbi.nlm.nih.gov/29856510/
https://pubmed.ncbi.nlm.nih.gov/29856510/
https://dergipark.org.tr/en/pub/bufbd/issue/58809/820818
https://dergipark.org.tr/en/pub/bufbd/issue/58809/820818
https://dergipark.org.tr/en/pub/bufbd/issue/58809/820818
https://dergipark.org.tr/en/pub/bufbd/issue/58809/820818
https://dergipark.org.tr/en/pub/bufbd/issue/58809/820818
https://medwinpublishers.com/IJBP/IJBP16000136.pdf
https://medwinpublishers.com/IJBP/IJBP16000136.pdf
https://medwinpublishers.com/IJBP/IJBP16000136.pdf
https://www.turkiyeklinikleri.com/article/tr-quorum-sensing-ve-biyofilm-83797.html
https://www.turkiyeklinikleri.com/article/tr-quorum-sensing-ve-biyofilm-83797.html
https://www.turkiyeklinikleri.com/article/tr-quorum-sensing-ve-biyofilm-83797.html
https://actascientific.com/ASMI/ASMI-04-0863.php
https://actascientific.com/ASMI/ASMI-04-0863.php
https://pubmed.ncbi.nlm.nih.gov/33824496/
https://pubmed.ncbi.nlm.nih.gov/33824496/
https://pubmed.ncbi.nlm.nih.gov/33824496/
https://pubmed.ncbi.nlm.nih.gov/31923962/
https://pubmed.ncbi.nlm.nih.gov/31923962/
https://pubmed.ncbi.nlm.nih.gov/31923962/
https://pubmed.ncbi.nlm.nih.gov/31923962/
https://pubmed.ncbi.nlm.nih.gov/31784952/
https://pubmed.ncbi.nlm.nih.gov/31784952/
https://pubmed.ncbi.nlm.nih.gov/31784952/
https://pubmed.ncbi.nlm.nih.gov/31784952/
https://www.sciencedirect.com/science/article/abs/pii/S0021979720307827
https://www.sciencedirect.com/science/article/abs/pii/S0021979720307827
https://www.sciencedirect.com/science/article/abs/pii/S0021979720307827
https://www.sciencedirect.com/science/article/abs/pii/S0021979720307827
https://pubmed.ncbi.nlm.nih.gov/32159509/
https://pubmed.ncbi.nlm.nih.gov/32159509/
https://pubmed.ncbi.nlm.nih.gov/32159509/
https://pubmed.ncbi.nlm.nih.gov/32159509/
https://pubmed.ncbi.nlm.nih.gov/32631946/
https://pubmed.ncbi.nlm.nih.gov/32631946/
https://pubmed.ncbi.nlm.nih.gov/32631946/
https://pubmed.ncbi.nlm.nih.gov/32631946/
https://medwinpublishers.com/IJBP/IJBP16000135.pdf
https://medwinpublishers.com/IJBP/IJBP16000135.pdf
https://pubs.acs.org/doi/10.1021/acsinfecdis.9b00398
https://pubs.acs.org/doi/10.1021/acsinfecdis.9b00398
https://pubs.acs.org/doi/10.1021/acsinfecdis.9b00398
https://pubs.acs.org/doi/10.1021/acsinfecdis.9b00398
https://pubs.acs.org/doi/10.1021/acsinfecdis.9b00398
https://pubmed.ncbi.nlm.nih.gov/32982324/
https://pubmed.ncbi.nlm.nih.gov/32982324/
https://pubmed.ncbi.nlm.nih.gov/32982324/
https://pubmed.ncbi.nlm.nih.gov/32982324/
https://pubmed.ncbi.nlm.nih.gov/33375734/
https://pubmed.ncbi.nlm.nih.gov/33375734/
https://pubmed.ncbi.nlm.nih.gov/33375734/
https://www.frontiersin.org/articles/10.3389/fmicb.2021.684903/full
https://www.frontiersin.org/articles/10.3389/fmicb.2021.684903/full
https://www.frontiersin.org/articles/10.3389/fmicb.2021.684903/full
https://www.frontiersin.org/articles/10.3389/fmicb.2021.684903/full
https://downloads.hindawi.com/journals/ijmicro/2020/1705814.pdf
https://downloads.hindawi.com/journals/ijmicro/2020/1705814.pdf
https://downloads.hindawi.com/journals/ijmicro/2020/1705814.pdf
https://creativecommons.org/licenses/by/4.0/

	_GoBack
	Editorial
	References

