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Editorial Note

To remediate polluted sites, biological processes have many
advantages from economic, environmental, and practical aspects.
Adsorption and biodegradation of organic contaminants and the
immobilization, mobilization, and/or transformation of metals are the
main remediation processes that can be mediated by the action of
several microorganisms especially those extremophiles surviving in
hostile environments with high concentrations of pollutants. The aim
of this Research Topic of Frontiers in Microbiology is to provide an
appropriate platform to publish the latest results on the bioremediation
of various pollutants by extremophilic pure cultures or microbial
consortia. This Research Topic consists of 4 reviews and 7 original
articles.
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Marques reviewed the theme of extremophiles as microfactories
which are able to provide genetic or metabolic mechanisms as
controlled services to the clean-up of environmental pollution. The
review focuses on metal and radionuclides pollution, and includes a
discussion about the use of synthetic biology to improve the
bioremediation processes.

Two articles in this Research Topic are focused on heavy
metal(loid)s contaminants. Figueroa et al. described that several
microorganisms exhibited high resistance to 19 metals. Most of those
strains displayed metal or metalloid reducing activity, and have been
successfully used for the biological synthesis of nanostructures
containing metal(loid)s. Tellurium and gold nanostructures showed
antibacterial properties, which inhibited E. coli and L.
monocytogenes growth. Acid Mine Drainage (AMD) is considered a
severe environmental problem provoked by the microbial oxidation of
sulfidic minerals. Gupta et al. explored the abundance and role of
indigenous microorganisms displaying sulfate- and metal(loid) -
reducing activity in the natural attenuation of an Acid Mine Drainage
(AMD). The addition of nutrients (e.g., cysteine and lactate) to AIS

increased the activity of such microorganisms achieving an increase in
pH from 3.5 to 6.6, and reduction of sulfate (95 %), iron (50 %), and

other heavy metals. In this way, Gupta et al demonstrated that addition
of nutrients could biostimulated the growth of some members of
phylum Firmicutes (e.g., sulfate- and iron- reducing microorganisms)
and bioremediate AMD impacted sites.

Orellana et al. reviewed extensively the most recent research on
polyextremophilic microorganisms isolated from a wide range of
extreme environments including salars, geothermal springs, deserts,
ice fields, and diverse zones in Chile such as Altiplano, Atacama
Desert, Central Chile, Patagonia, and Antarctica. This review also
discussed the molecular and physiological capabilities of many of
these isolates which were beneficial for bioremediation processes.

Diverse anthropogenic activities, particularly the emission due to
the burning of fossil fuels, have triggered an alarming rise of CO2 in
the environment. A description of the measures of greenhouse gases
emission is reviewed by Bose and Satyanarayana. In this review,
authors discussed the merits and demerits of various approaches with
extensive bibliographical material. Finally, a deep description of the
use of Carbonic Anhydrases (CA) for biomineralization of CO2 was
included. This methodology was proposed as one of the most
economical methods to mitigate global warming.

Conclusion
The other six articles in this Research Topic are related to the

bioremediation of organic pollutants. Park and Park described the
strategies for alkane degradation under extreme conditions (e.g., low
and high temperatures, high salt, and acidic and anaerobic conditions).
Alkane degraders seem to possess exclusive metabolic pathways and
survival strategies. The thermophilic sulfate-reducing
archaeon Archaeoglobus fulgidus uses a novel alkylsuccinate synthase
for long-chain alkane degradation, and the thermophilic Candidatus
Syntrophoarchaeum butanivorans anaerobically oxidizes butane via
alkyl-coenzyme M formation. 
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To remediate contaminated destinations, organic cycles have 

numerous benefits from financial, natural, and viable angles. 

Adsorption and biodegradation of natural impurities and the 

immobilization, activation, as well as change of metals are the 

primary remediation measures that can be intervened by the 

activity of a few microorganisms particularly those 

extremophiles making due in antagonistic conditions with high 

convergences of poisons. The point of this Research Topic of 

Frontiers in Microbiology is to give an proper stage to distribute 

the most recent outcomes on the bioremediation of different 

poisons by extremophilic unadulterated societies or microbial 

consortia. This Research Topic comprises of 4 surveys and 7 

unique articles. 

Marques looked into the subject of extremophiles as 

microfactories which can give hereditary or metabolic 

components as controlled administrations to the tidy up of 

natural contamination. The survey centers around metal and 

radionuclides contamination, and incorporates a conversation 

about the utilization of engineered science to work on the 

bioremediation measures. Two articles in this Research Topic are 

centered around hefty metal(loid)s pollutants. Figueroa et al. 

portrayed that few microorganisms displayed high protection 

from 19 metals. The majority of those strains showed metal or 

metalloid diminishing action, and have been effectively utilized 

for the organic combination of nanostructures containing 

metal(loid)s. Tellurium and gold nanostructures showed 

antibacterial properties, which hindered E. coli and L. 

monocytogenes development. Corrosive Mine Drainage (AMD) 

is considered a extreme natural issue incited by the microbial 

oxidation of sulfidic minerals. Gupta et al. investigated the 

wealth and job of native microorganisms showing sulfate-and 

metal(loid) - diminishing action in the regular constriction of an 

Acid Mine Drainage (AMD). The expansion of supplements 

(e.g., cysteine and lactate) to AIS expanded the action of such 

microorganisms accomplishing an increment in pH from 3.5 to 

6.6, and decrease of sulfate (95 %), iron (50 %), and other 

substantial metals. Thusly, Gupta et al showed that expansion of 

supplements could biostimulated the development of certain 

individuals from phylum Firmicutes (e.g., sulfate-and iron-

decreasing microorganisms) also, bioremediate AMD affected 

destinations. Orellana et al. looked into broadly the latest 

exploration on polyextremophilic microorganisms separated 

from a wide scope of outrageous conditions including salars, 

geothermal springs, deserts, ice fields, and different zones in 

Chile like Altiplano, Atacama Desert, Central Chile, Patagonia, 

and Antarctica. This survey moreover talked about the atomic 

and physiological abilities of a large number of these secludes 

which were useful for bioremediation measures. Different 

anthropogenic exercises, especially the emanation due to the 

consuming of petroleum derivatives, have set off a disturbing 

ascent of CO2 in the climate. A portrayal of the proportions of 

ozone harming substances discharge is assessed by Bose and 

Satyanarayana. In this survey, creators talked about the benefits 

and bad marks of different methodologies with broad 

bibliographical material. At last, a profound depiction of the 

utilization of Carbonic Anhydrases (CA) for biomineralization of 

CO2 was included. This strategy was proposed as quite possibly 

the most efficient strategies to moderate an unnatural weather 

change. 

The  other  six  articles  in  this  Research  Topic  are  related  to  

thebioremediation  of  organic  pollutants.  Park  and  Park  

described  the strategies for alkane degradation unde
r extreme 

conditions (e.g., low and high temperatures, high salt, and acidic 

and anaerobic conditions).Alkane degraders seem to possess 

exclusive metabolic pathways and survival  strategies.  The  

thermophilic  sulfate-reducing archaeon Archaeoglobus fulgidus 

uses a novel alkylsuccinate synthase for long-chain alkane 

degradation, and the thermophilic Candidatus 
Syntrophoarchaeum  butanivorans  anaerobically  oxidizes  

butane  via alkyl-coenzyme M formation. 
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