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Abstract

The ability of archaea organisms to colonize some of the most hostile settings found in nature allows them to
survive in temperatures that are too harsh for most other microbes to tolerate. Because of the stability of its proteins
and enzymes can function in harsh environments where other proteins and enzymes can break down. They are
the perfect fit for a variety of biotechnological applications simply due to their qualities. The most important uses of
biotechnology, both present and future, are discussed in this overview, which is categorized based on the industry in
which the application is intended. It also examines the benefits and downsides when employing it.
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Introduction

Of the "Kingdom," Woese et al. proposed the "Domain," an elevated
group that divides all living things into three groups: Eukarya, Bacteria,
and Archaea. They were produced by comparing 16S rRNA sequences
in accordance with molecular criteria. Archaea are prokaryotic
organisms with one cell that resemble both eukaryotes and bacteria.
Archaea, however, has been defined by number distinctive traits. There
are four recognized archaeal superphyla: Asgard's impressive colonize
abilities TACK, DPANN, and Euryarchaeota. Always evolving,
the published categorization of archaea is always being reviewed.
Regardless of taxonomy, there is an alternate method of categorizing
archaea based on their lifestyle, environment, and metabolism. This
physiological classification's primary drawback is that it is limited to
extremophile archaea, which grow in environments that are "extreme"
in contrast to the "standard or normal ones" to which the majority
of known microorganisms are acclimated. In spite of this, Asgard's
incredible colonizing capacity, DPANN, and TACK. Gathered will
be applied in this review [1,2]. The main goal of the interdisciplinary
science of biotechnology is to create and/or enhance processes that
can be beneficial to both the environment and living things. Because of
their wide range, biotechnological applications have been classed using
a variety of criteria. The most popular grouping scheme is a color-
code system, where each color denotes the industry that an application
is intended for. All agrees that just a maximum of eleven colors can
becomes distinct. Since only eight are tied to archaea, they will be taken
into considerations.

Gray biotechnology

Administration of drugs: Given their outstanding endurance as well
asability to proliferatein polluted settings, archaea offer a significant deal
of potential for application in bioremediation processes. Furthermore,
as temperature, pH, and salinity are all vital for microbial development,
habitats with extreme circumstances hinder the growth of many
microorganisms, severely impeding the procedure for bioremediation.
Consequently, Archaean representatives are the best person to fill this
role. Pollutants are the substrates they utilize to get energy and carbon.
Industrial sectors like oil and textile generate saline wastewater, often
contaminated with toxic substances, which pose a significant health and
environmental threat [3]. As a result of their outstanding endurance
and ability to thrive in polluted settings, archaea offer a significant deal
of promise for application in bioremediation methods. Additionally, as
temperature, pH, and salinity are essential for microbial development,
habitats with harsh conditions hinder the growth of many microbes,

severely impeding the bioremediation process. Therefore, Archaean
representatives are the best people for holding this role. Pollutants
are the compounds they employ to get energy and carbon. The salty
wastewater generated by these conditions by industry sectors including
the textile and oil industries. They are frequently tainted with toxic
substances, which gravely damage both the environment and human
health [4]. Thus, they have to be endangering both the environment
and human health.

Red biotechnology

Liposomes have are particles that may retain substances within
them since they are made of concentric lipid bilayers that are alternated
with aqueous compartments. An "archaeosome"—a liposome with
unique characteristics—is generated when archaeal lipids from the
membrane are used in the production process. Given that the lipids
of archaea are less sensitive than those of microorganisms belonging
to other Domains, the physical properties of these lipids pass on to
the archaeosomes, which exhibit extraordinary resilience in stressed
conditions [5]. These qualities have led to proposals for the use of
archaeosomes in biotechnological fields. Since the lipids of archaea
are more resistant to stress than those of microorganisms adhering to
other Domains, the physicochemical features of these lipids are passed
to the archaeosomes, which exhibit remarkable resilience in stressed
circumstances. These qualities have prompted suggestions for the use
of archaeosomes in biotechnological applications.

White biotechnology

Since the extremophilic archaea generate enzymes and proteins
that are active in adverse conditions, their capacity to synthesize them
has revolutionized industrial biotechnology. Because these living things
thrive in harsh environments, they are perfect candidates for biocatalytic
activities. The food, pharmaceutical, paper, leather, and textile areas are
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a few that have profited [6]. Nevertheless, relatively few enzymes from
Archaea are commercially easily accessible; the majority are bacterial
or fungal. However, their ability to survive in settings where bacterial
and fungal enzymes are denatured is presently gaining attention. As
a result, many archaeal enzymes have previously undergone testing,
including lipases, proteases, amylases, and cellulases [7]. Numerous of
them are now employed in extensive industrial operations. a number of
them are currently employed in extensive industrial operations.

Cosmetics sector; although archaecosomes may have active
chemicals and permeate the skin, unlike ordinary liposomes; they can
also be employed in the beauty business [8]. They are also excellent
choices to employ as molecular vectorization systems in skin care
products. Additionally, because they can retain more moisture
than hyaluronic acid, which has been used in this kind of sector, the
exopolysaccharides (EPS) produced by the haloarchaea Haloterrigena
turmenica may find usage in the cosmetics industry. Also, sun creams
might contain chemical compounds that shield radiophilic archaea
from UV light [9,10].

Conclusions

Taking into account everything covered in this study, it can be said
that bacteria are a resource that biotechnology is only now starting to
use, and there are still a lot of unexplored uses. Nonetheless, because
of their traits and capacity for harsh conditions, they currently find
use in the various fields in which this study is focused. But in order to
replace the current established and functioning networks, updates are
still required. Maybe new archaea with unexpected traits will be found

that will expand their field of study as "omics" and bioinformatics-
based technologies grow exploration methods for hostile conditions
get better, and a new generation of genes is sequenced.
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