Mini Review
Volume 7:2, 2023

Reports in Thyroid Research

ISSN: 2684-4273 Open Access

Exploring the Roles of Amino Acids in Biology
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Abstract

Amino acids are the building blocks of life, playing crucial roles in various biological processes. These small organic molecules are the foundation
of proteins, which are essential for the structure and function of all living organisms. Beyond their role in protein synthesis, amino acids also
participate in diverse hiochemical pathways, contributing to energy metabolism, neurotransmission, and even genetic coding. In this comprehensive
exploration, we will delve into the multifaceted roles of amino acids in biology, shedding light on their importance in sustaining life and maintaining

overall health.
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Introduction

Amino acids are the primary components of proteins, and the sequence of
amino acids in a protein dictates its structure and function. The genetic code
encodes the specific order of amino acids in a protein, with each three-letter codon
representing a particular amino acid. The ribosome, a cellular structure, reads
the mRNA code and assembles amino acids into a polypeptide chain through a
process called translation. This step is fundamental in building proteins, which
serve a multitude of functions in living organisms. Amino acids also play a pivotal
role in post-translational modifications of proteins. After a protein is synthesized,
various amino acids can be modified to alter its function. Phosphorylation,
glycosylation, and acetylation are examples of post-translational modifications
that regulate protein activity, localization and stability [1].

Literature Review

Amino acids are not only involved in protein synthesis but also serve as an
energy source for the body. When the body requires energy, amino acids can
be broken down through catabolic processes, such as proteolysis, to produce
ATP (Adenosine Triphosphate), the cell's primary energy currency. Some amino
acids, known as glucogenic amino acids, can be converted into glucose through a
process called gluconeogenesis. This pathway is crucial during periods of fasting
or low carbohydrate intake when the body needs glucose for energy. Certain
amino acids can also contribute to ketone body production through a process
known as ketogenesis. Ketones, such as beta-hydroxybutyrate, acetoacetate
and acetone, serve as an alternative energy source, particularly in situations like
prolonged fasting or a low-carbohydrate diet [2,3].

Amino acids are not solely passive components of proteins and energy
sources. They also act as signaling molecules that regulate various cellular
processes. One prominent example is the role of amino acids in the mTOR
(mammalian Target Of Rapamycin) signaling pathway, which controls cell
growth, proliferation and autophagy. Leucine, one of the essential amino acids,
plays a pivotal role in activating the mTOR pathway. When cellular levels of
leucine rise, mTOR signaling is activated, promoting protein synthesis and

*Address for Correspondence: Warshal David, Department of Histology and
Cell Biology, Suez Canal University, Ismailia, Egypt, E-mail: david@warsh.al.edu

Copyright: © 2023 David W. This is an open-access article distributed under the
terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author
and source are credited.

Received: 29 May, 2023, Manuscript No. rtr-23-113189; Editor Assigned: 31
May, 2023, PreQC No. P-113189; Reviewed: 14 June, 2023, QC No. Q-113189;
Revised: 19 June, 2023, Manuscript No. R-113189; Published: 26 June, 2023,
DOI: 10.37421/2684-4273.2023.7.39

inhibiting autophagy. This interplay between amino acids and signaling pathways
underscores their significance in cellular regulation. Neurotransmitters are
essential for communication between nerve cells in the nervous system. Amino
acids are precursors for several neurotransmitters, and their availability can
significantly influence brain function and behavior [4].

Discussion

Glutamate and Gamma-Amino Butyric Acid (GABA) are two crucial
neurotransmitters derived from amino acids. Glutamate is an excitatory
neurotransmitter, while GABA is inhibitory. Maintaining the delicate balance
between these neurotransmitters is essential for normal brain function, and
imbalances can lead to neurological disorders. While DNA carries the genetic
information, amino acids are the ones that translate this code into functional
proteins. The genetic code consists of a triplet of nucleotides called codons,
with each codon corresponding to a specific amino acid. This process, known
as translation, is a remarkable demonstration of the interplay between nucleic
acids (DNA and RNA) and amino acids in the flow of genetic information. Transfer
RNA (tRNA) molecules play a crucial role in translating the genetic code. Each
tRNA carries a specific amino acid and has an anticodon region that recognizes
complementary codons on the mRNA strand. This complementary pairing
ensures that the correct amino acid is incorporated into the growing polypeptide
chain during translation [5,6].

Conclusion

Amino acids are the unsung heroes of biology, serving as the fundamental
building blocks of life. Their roles extend far beyond protein synthesis,
encompassing energy metabolism, cell signaling, neurotransmission, and genetic
coding. Understanding the diverse functions of amino acids is essential not only
for advancing our knowledge of hiology but also for improving human health. As
we continue to unravel the mysteries of amino acids, we gain valuable insights
into the intricate workings of life itself. The balance and availability of amino
acids in the body are critical for overall health. Deficiencies in essential amino
acids can have far-reaching health implications, leading to various disorders and
conditions. Here, we will explore some of the health aspects related to amino
acid deficiencies.

Acknowledgement

None.

Conflict of Interest

None.


mailto:david@warsh.al.edu

David W. Rep Thyroid Res, Volume 7:2, 2023

1211 (2022): 123485.
References

5. Sugimoto, Masahiro, David T. Wong, Akiyoshi Hirayama and Tomoyoshi Soga, et al.
"Capillary electrophoresis mass spectrometry-based saliva metabolomics identified

1. Ragni, Maurizio, Claudia Fornelli, Enzo Nisoli and Fabio Penna. "Amino acids in oral, breast and pancreatic cancer-specific profiles." Metabol 6 (2010): 78-95.

cancer and cachexia: An integrated view." Cancers 14 (2022): 5691.

6. Ohshima, Mitsuyoshi, Keisuke Sugahara, Kiyohiro Kasahara and Akira Katakura.
"Metabolomic analysis of the saliva of Japanese patients with oral squamous cell
carcinoma." Oncol Rep 37 (2017): 2727-2734.

2. Jaune-Pons, Emilie and Sophie Vasseur. "Role of amino acids in regulation of ROS
balance in cancer." Arch Biochem Biophys 689 (2020): 108438.

3. Zhao, Yajie, Chunrui Pu and Zhenzhen Liu. "Essential amino acids deprivation is
a potential strategy for breast cancer treatment." The Breast 62 (2022): 152-161.

4. Qu, Chun, Chaohui Jian, Kun Ge and Dan Zheng, et al. "A rapid UHPLC-QDa
method for quantification of human salivary amino acid profiles." J Chromatogr B

How to cite this article: David, Warshal. “Exploring the Roles of Amino Acids in
Biology.” Rep Thyroid Res 7 (2023): 39.

Page 2 of 2


https://www.mdpi.com/2072-6694/14/22/5691
https://www.mdpi.com/2072-6694/14/22/5691
https://www.sciencedirect.com/science/article/pii/S0003986120304471
https://www.sciencedirect.com/science/article/pii/S0003986120304471
https://www.sciencedirect.com/science/article/pii/S0960977622000364
https://www.sciencedirect.com/science/article/pii/S0960977622000364
https://www.sciencedirect.com/science/article/pii/S1570023222003890
https://www.sciencedirect.com/science/article/pii/S1570023222003890
https://link.springer.com/article/10.1007/s11306-009-0178-y
https://link.springer.com/article/10.1007/s11306-009-0178-y
https://www.spandidos-publications.com/or/37/5/2727
https://www.spandidos-publications.com/or/37/5/2727

