ISSN: 2167-7662
Bioenergetics: Open
Access

&)

OPEN @ ACCESS Freely available online

Commentary

Signal Transduction Pathways and its Mechanism in Protein Phosphatases

N *
Kroemer Cuccovia

Department of Sciences, University of Basilicata, Potenza, Italy

DESCRIPTION

Signal transduction pathways are utilized to translate messages
from ligands into changes of biological activity in target cells'.
through
communication routes, and signal transduction pathways are

Diseases may occur from abnormal signaling

increasingly being targeted by therapeutic research. The harmful
effects of foreign substances may also involve interactions with

cell

pathways are groups of molecules that transmit signals within a

signaling networks. Intracellular signal transduction
cell. It contains various common relay mechanisms used in
intracellular signal transduction pathways as well as their general

properties.

Signaling pathways connect with one another to build networks
that enable the coordination of cellular responses, frequently
through combinatorial signaling events. Such reactions include
to gene post-
modifications  to and

modifications transcription or translation,

translational proteins'  structure,
modifications to their localization at the molecular level. The
fundamental mechanisms governing cell growth, proliferation,
metabolism, and many other functions are these molecular
Signal pathways cell

communication in multicellular organisms in a wide range of

occurrences. transduction control

ways.

Each part (or node) of a signaling pathway is categorized based
on the function it performs in relation to the initial stimulus.
First
receptors, which in turn activate primary effectors. These

messengers are ligands, and signal transducers are
effectors, which are primarily proteins, are frequently connected
to second messengers, which in turn can activate further

effectors.
Stimuli

The conversion of a specific stimulus into a biological signal
serves as the fundamental building block of signal transduction.
Such stimuli can take many different forms, from internal
occurrences like  DNA damage brought on by replicative
telomere attrition to extracellular cues like the presence of EGFE.

Ligands

Most signal transduction pathways rely on the interaction of
signaling molecules, or ligands, with receptors to initiate cellular
activities. Receptor activation, which results from a change in the
conformation of a receptor as a result of the binding of a
signaling molecule to the receptor, The majority of ligands that
bind to cell surface receptors are soluble molecules from the
These

cytokines, and growth factors. Membrane receptors work by

extracellular media. consist of neurotransmitters,
interacting with the ligand, or signal molecule, to produce a
second signal, or second messenger, which then triggers a cellular
response. These receptors change shape or combine with another
protein after a certain ligand binds to them, which allows them
to send information from the extracellular environment to the
inside of the cell. Protein phosphatases are enzymes that can
quickly dephosphorylate proteins, inactivating protein kinases in
the process. The "off switch" in the signal transduction pathway is
protein phosphatases. To make sure that the cellular response is
properly regulated when the signal is no longer there, it is crucial
to turn off the signal transduction pathway. Dephosphorylation
also frees up protein kinases for future use, allowing the cell to
react once more to subsequent signals. Cells employ a variety of
instruments for signal transduction in addition to kinases.
Second messengers are small, nonprotein, watersoluble
molecules or ions that can transmit signals from receptors on the

cell surface to target molecules in the cytoplasm or nucleus.

CONCLUSION

Cell signaling ultimately results in one or more cellular
functions being regulated. Cell signaling frequently results in the
regulation of gene expression, which involves switching the
transcription of particular genes on or off. If an ion channel in
the plasma membrane is opened or closed, or if a shift in cell
metabolism, such as catalyzing the breakdown of glycogen, is
promoted, a signaling pathway may be responsible for
controlling the activity of a protein. Important biological
processes like cell division or apoptosis can also be influenced by

signaling networks.
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