
Brief Note on Balancing Act of Cell Metabolism

Anne Saliya Florio*

Division of Cell Biology, The Netherlands Cancer Institute, Plesmanlaan, Amsterdam, The Netherlands

DESCRIPTION

Cell metabolism is the set of interconnected chemical reactions 
that occur within a cell to maintain life and support various 
cellular functions. These metabolic processes are essential for the 
production of energy, the synthesis of cellular components, and 
the regulation of various cellular functions. The process of 
energy production often involves breaking down energy-rich 
molecules like glucose and fatty acids. The energy generated is 
usually stored in the form of Adenosine Triphosphate (ATP), 
which serves as the cell's primary energy currency. Cell 
metabolism can be broadly categorized into two main types:

Catabolism

Protein degradation is a fundamental cellular process 
responsible for breaking down and removing damaged or 
unnecessary proteins from a cell. It is essential for maintaining 
the proper functioning of cells, regulating protein levels, and 
recycling amino acids for new protein synthesis. The proteasome 
is a large protein complex found in the cytoplasm and nucleus. It 
is responsible for degrading specific short-lived and regulatory 
proteins.

Proteins targeted for degradation are tagged with a small protein 
called ubiquitin. This process is known as ubiquitination. Once 
tagged with ubiquitin, proteins are recognized by the proteasome, 
unfolded, and degraded into short peptide fragments. These 
fragments can be further broken down into individual amino 
acids. Lysosomes are membrane-bound organelles containing 
enzymes that break down various biomolecules, including 
proteins, carbohydrates, lipids, and nucleic acids. Autophagy is a 
process that targets cellular components, including proteins, for 
degradation within lysosomes. It is a significant mechanism for 
recycling damaged or obsolete organelles. Some proteins are 
targeted for lysosomal degradation via endosomes, which are 
involved in the endocytic pathway. This process can also regulate 
receptor turnover and signaling. N-end Rule Pathway targets 
proteins for degradation based on the identity of their N-terminal 
amino acid. Certain amino acids, when exposed at the protein's 
N-terminus, signal for their degradation.

Autophagy is a cellular process that involves the engulfment and 
degradation of cellular components, including proteins, 
organelles, and protein aggregates, within double-membraned 
vesicles called autophagosomes. It is important for maintaining 
cellular homeostasis and responding to stress. Ubiquitin-
Proteasome is a key regulatory system for protein degradation in 
eukaryotic cells. It involves the attachment of ubiquitin 
molecules to target proteins, which signals them for proteasomal 
degradation. Cells can selectively degrade specific proteins in 
response to various signals or conditions. For example, damaged 
or misfolded proteins can be targeted for degradation. The rate 
of protein degradation is tightly regulated. Factors like protein 
ubiquitination, phosphorylation, and specific cellular signals 
determine whether a protein is degraded or protected from 
degradation.

Anabolism

Protein synthesis is the process by which cells create new 
proteins, a fundamental and essential process for all living 
organisms. It involves the transcription of genetic information 
encoded in DNA into messenger RNA (mRNA) and the 
subsequent translation of this mRNA into a specific amino acid 
sequence, resulting in the formation of a functional protein.

Transcription begins when an enzyme called RNA polymerase 
binds to a specific DNA sequence known as the promoter. The 
DNA double helix unwinds at the transcription start site. RNA 
polymerase reads the DNA template strand and synthesizes a 
complementary mRNA strand by adding ribonucleotides. The 
RNA molecule is released and the DNA helix reforms.

Translation begins when the small ribosomal subunit binds to 
the mRNA at a specific sequence known as the start codon 
(usually AUG), which codes for the amino acid methionine. The 
tRNA carrying methionine (initiator tRNA) binds to the start 
codon. As it does so, it matches each mRNA codon with a 
complementary tRNA anticodon, and the appropriate amino 
acid is added to the growing polypeptide chain. This step is 
repeated for each codon along the mRNA until a stop codon is 
reached. Translation terminates when the ribosome reaches a 
stop codon (UAA, UAG, or UGA) on the mRNA. A release 
factor binds to the ribosome, causing the release of the
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various  diseases,  including neurodegenerative disorders, cancer, 
and autoimmune diseases, underscoring its importance in 
cellular health. Protein synthesis is a highly regulated process 
that occurs in all cells, with some variations in different 
organisms and cell types. The genetic code, which specifies the 
correspondence between codons (triplets of mRNA) and amino 
acids, is universal, allowing for the production of proteins with 
diverse functions and structures. This process is fundamental to 
the functioning and maintenance of all living organisms.
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completed protein, which then folds into its functional 
conformation.

CONCLUSION
Cell metabolism is a highly dynamic and tightly regulated process 
that is essential for life. It allows cells to obtain energy, build and 
repair cellular structures, and adapt to changing environmental 
conditions. Dysregulation of protein degradation is implicated in  
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