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Editorial on the Research Topic

Rising stars in biofilms: 2022
The emergence of antibiotic-resistant bacteria, including globally-disseminated

multidrug-resistant strains, has become one of the most alarming threats for human

health. Fundamentally originated by an inadequate use of antibiotics in clinical and non-

clinical settings, infections caused by multidrug-resistant bacteria are currently responsible

for around two million deaths each year and are estimated to be the cause of death of as

many as 10 million people yearly by 2050 (O'Neill, 2016). In parallel, mycoses, which are

often concomitant with bacterial infections, have been historically neglected despite being

the fifth largest cause of death and imposing a huge burden on healthcare systems

worldwide (Rodrigues and Nosanchuk, 2020).

Biofilm formation is a common characteristic of numerous bacterial and fungal species

of clinical relevance. In bacteria, biofilm formation involves the production of an

extracellular matrix mainly composed of exopolysaccharides, proteins, and nucleic acids,

whose architecture and dynamics are impressive in many ways. Biofilms protect pathogens

from the action of drugs and the immune system and facilitate their survival in hostile

environments such as low oxygen, nutrient deprivation, and the host inflammatory

response. Within biofilms, the so-called “persisters”, that is, cellular subpopulations with

reduced metabolic activity, contribute to bacterial resilience and infection relapse while

remaining largely immune to the action of most antibiotics (Flemming et al., 2016).

Much progress has been achieved in bacterial biofilms research over the last years,

using a plethora of models mimicking infection such as cystic fibrosis, wound, dental,

osteomyelitis, endocarditis and medical-device related infections (Banerjee et al., 2020).

However, substantial efforts are still needed to develop therapeutic strategies to tackle the

challenges posed by biofilms, including an improved understanding of their complex

physiology and dynamics. The new generation of scientists has a lot to contribute in this

regard. In the present Research Topic, we gather four studies led by early-career scientists

that bring new insights and advances to biofilm research.
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In the bacteriology field, LuTheryn et al. developed a

sophisticated in vitro model of wound infection to demonstrate

the ability of ultrasound-responsive gas microbubbles to disrupt

Pseudomonas aeruginosa biofilm, reducing the number of

culturable bacteria by 26.9-99.8%. In the mycology field, two

studies complement each other by making an in-depth analysis of

the poorly understood biofilm development in Candida species.

Atiencia-Carrera et al. used a variety of assays to demonstrate an

increased biofilm build-up in Candida tropicalis compared to

Candida albicans. Kärkkäinen et al. used fluorescent probes to

visualize the yeast and hyphal forms of C. albicans and showed

intracellular amyloid aggregates within a subpopulation of cells in

the biofilm, as well as polymorphic forms of these aggregates

between yeast and hyphal cells. These two studies provide reliable

methods to understand the physiology of Candida spp. biofilms and

lay the ground for the development of diagnostic methods and drug

strategies targeting them. Finally, Negrini et al. scrutinize both

bacterial and fungal kingdoms and, using a model mimicking dental

infection, show a broad diversity of bacterial and fungal aggregates

interacting with each other and varying in size, structure, pH, and

spatial organization, depending on the types of dietary sugar found

in saliva samples. Notably, a sucrose and a sucrose-starch

combination resulted in biofilms with higher biomass and

acidogenicity with a complex network of bacterial and fungal

cells, when compared to the ones formed in saliva without sugar

or with glucose and fructose only. These data suggest that these

compounds have an important role in the development of severe

early childhood caries.

Taken together, the contributions of these rising stars to the

biofilm field provide not only novel knowledge on bacterial and

fungal biofilm development and their interactions, but also

potential therapeutic and preventive approaches that can be
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seized in several disease models and possibly in connection with

current technologies, such as artificial intelligence, allowing in-

depth studies of the mechanisms of biofilm formation that can

give rise to new theories. The topic is definitely of special interest to

medical doctors, clinical practitioners and dentists.
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