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�e knowledge of archaeal diversity, abundance, and function in industrial appli-
cations has increased in the last years. Particularly, their roles as source of
enzymes from extremophile archaea (thermostable DNA polymerases, amylase,
galactosidases, and pullulanases) have a wide range of potential uses and have
been a nuclear subject of many di�erent investigations. In addition, enzymes from
thermophilic archaea also tend to be very stable in organic solvents, allowing their
use in environmentally friendly processes. For example, in mineral processing,
acidophilic archaea display promise for the extraction of several metals such as gold
and copper.

A new class of useful antimicrobial agents has been discovered in archaea. In this
context, although few of these antibiotics have been characterized, these compounds
could be important since they present di�erent chemical structures compared
to those of bacterial antibiotics. However, industrial systems or biotechnological
processes at real-scale based on these archaeal tools at the moment are limited,
despite the extensive scienti�c literature suggesting possible innovative bioprocesses
and presenting the applicability of di�erent biomolecules of archaeal origin in
the biotechnology industry. In this sense, the slow incorporation of archaeal tools
by industry could be ascribed mainly to the technical di�culties related to the
development of full-scale technologies for the production of archaeal biomass,
proteins, and metabolites. Moreover, the expression level of archaeal biomolecules
is relatively low and the puri�cation systems are di�cult and expensive.

Regarding the signi�cance of archaea in environmentally friendly processes their role
in wastewater treatment systems is indisputable. �us, the structure and dynamics
of archaeal communities have been thoroughly investigated, and the information
on the in�uence of operating conditions on their biodiversity and e�ciency is
really extensive. However, although archaea organisms are widely acknowledged as
key players for the biodegradation and biotransformation of the organic matter in
anaerobic bioreactors, other biotechnological functions ful�lled are less explored.
For example, the diversity or possible roles of archaea in aerobic or anaerobic
granular formation is completely unknown at the moment.

Recent discovery of ammonia oxidizing archaea (AOA) changed the classical view
of the N cycle in both natural habitats and engineered systems. In recent years, a vast
number of studies allowed the evaluation of the contribution of AOA to ammonium
oxidation. In many cases, AOA were found to be dominant over ammonia oxidizing
bacteria (AOB).However, with few exceptions the vastmajority of studies performed
to date have been based on the detection of the archaeal amoA genes without
demonstrating active ammonia oxidation by AOA.

In conclusion, the widespread presence of archaea in aerobic and anaerobic habitats,
the understanding of their microbial interactions, metabolic activities, and the
production of novel biomolecules or their use in environmentally friendly processes
are challenges for future research on the subject.

Potential topics include but are not limited to the following:

Archaeal communities in environmentally friendly processes
Archaea in waste and wastewater treatment technologies
Archaea in the discovery of new antibiotics and biomolecules
Anaerobic digestion and wastewater treatment systems
Archaeal enzymes and metabolites with potential industrial applications
Biomethanation: metabolism, phylogeny, and diversity of the methanogenic
archaea
Novel fermentation processes for the production of archaeal biomass
Compartimentation of archaea inside the microbial communities
�e potential network between archaea and bacteria, for example,
cooccurrence or antagonisms in the community as whole
Archaeal bioprocesses and bioproducts: biocatalysis and fermentations
Archaea ecology studies in biotechnology using molecular biotechnology
techniques

Authors can submit their manuscripts through the Manuscript Tracking System at
https://mts.hindawi.com/submit/journals/archaea/baafp/.
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