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ABSTRACT

Phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit beta (PI3KpB) and mechanistic target of rapamycin
(mTOR) play crucial roles in various cellular functions, such as cell growth, survival, metabolism, immunity, and
inflammation. The PI3Kp gene encodes phosphoinositide 3-kinase (PI13K) and is a member of a family of lipid kinases,
which are involved in cell proliferation, survival, and metabolism. PI3K specifically phosphorylates phosphatidylinositol
4,5-bisphosphate (PIP2) to produce phosphatidylinositol 3,4,5-triphosphate (PIP3), which serves as a second messenger
in various cell signaling pathways. PI3KJ is ubiquitously expressed and is involved in neutrophil activation, immune,
homeostatic, tumor, and infectious processes. Dysfunction of PI3Kf can lead to excessive inflammatory responses or
immunosuppression, and during sepsis, dysregulation of PI3Kp can lead to exaggerated immune responses causing
inflammation. PI3K can be an effective target against various diseases, including sepsis. mMTOR is a protein kinase that
phosphorylates serine and threonine and regulates various biological processes, including cell proliferation, mitochondrial
activity, cell growth, survival, autophagy, and protein synthesis. mTOR interacts with both insulin production, as well as
insulin-like growth factor (IGF)-1 and IGF-2, platelet-activating factor (PAF), and mitogens. The mTOR pathway is
dysregulated in several diseases, particularly in some cancers and infections, and is inhibited by the immunosuppressant
rapamycin. mTOR regulates metabolism and sepsis, and acts on the immune system by mediating T-cell activation and
function. Targeting mTOR may be an effective method to improve immune responses and infectious states.
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INTRODUCTION

The phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit beta (PI3KB) and mechanistic target of
rapamycin (mTOR) signaling pathways play an important role in regulating various cellular processes (1). They are
involved in cell growth, survival, metabolism, and immune and inflammatory responses (2,3). PI3Kp and mTOR may
play critical roles in infections, inflammation, and sepsis, and their inhibition has significant implications in the context
of many diseases (4).
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DISCUSSION

The immune system acts as a sentinel in the human body to provide protection from infections. Failure of the immune
system leads to the onset of various diseases including autoimmune diseases, cancer, inflammatory disorders, allergies,
and compromised protection against infectious diseases (5).

PI3Kp plays a key role in regulating the immune response and has been the subject of interesting scientific research
in recent years (6). PI3Kf is a gene encoding an isoform of the catalytic subunit of phosphoinositide 3-kinase (PI13K), is
part of the PI3K/AKT signaling pathway, and is a crucial kinase in signaling pathways involving receptors on the outer
membrane of eukaryotic cells (7). PI3Kp is a family of lipid kinases and one of the class | PI3K isoforms that is involved
in cellular proliferation, survival, and metabolism (8). PI3Kp specifically phosphorylates phosphatidylinositol 4,5-
bisphosphate (PIP2) to produce phosphatidylinositol 3,4,5-triphosphate (PIP3), which serves as a second messenger in
various signaling pathways (9).

PI3Kp is involved in the activation of neutrophils that have bound immune complexes at sites of inflammation and/or
infection (10). It is expressed ubiquitously, mainly in certain cell types, such as platelets, immune cells, and in various
organs (thyroid, kidney, etc.) and many other tissues. PI3Kf is involved in some tumors and plays a role in regulating the
activity of phagocytic cells (neutrophils and macrophages), which are important for fighting infections (11). The PI3Kj
pathway plays a critical role in various cellular processes, including immunity and the body's response to infections and
sepsis (Fig.1).
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Fig. 1. The phosphorylation of PI3Kp, expressed by platelets and other tissues, leads to the activation of the neutrophil
immunocomplex, causing infection and inflammation. The PI3K isoform mediates cell growth, survival, metabolism,
immunity, inflammation, and sepsis. The phosphorylation of mTOR, which can be inhibited by rapamycin, mediates cell
proliferation, metabolism, survival, growth, and infection and transcription.

Sepsis is a life-threatening condition caused by an exaggerated immune response to infection, in which PI3Kp is
implicated in the regulation of inflammation and immune homeostasis (12). Dysfunction of PI3Kf can lead to excessive
inflammatory responses or immunosuppression, phenomena characteristic of sepsis. During sepsis, dysregulation of
PI3Kp can lead to exaggerated immune responses, contributing to systemic inflammation and tissue damage (13). PI3K
has been reported as a potential modulatory target of the immune response in the therapy of sepsis (14,15). Advances
have been made to better characterize PI3K and small, highly selective, and potent inhibitory molecules have been
discovered, many of which are currently in clinical trials for the treatment of immune-related disorders and cancer (16).

mMTOR, also called mammalian target of rapamycin, is a protein kinase that phosphorylates serine and threonine and
regulates various biological processes such as cell proliferation, energy status, regulation of cell growth, motility and
survival, metabolism, autophagy, protein synthesis, and cellular transcription (17). mTOR interacts with insulin
production, insulin-like growth factor (IGF)-1 and IGF-2, platelet-activating factor (PAF), and mitogens (18).
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mTOR regulates infection and sepsis by acting on the immune system and the mTOR pathway is dysregulated in
diverse human diseases, particularly in some cancers and infections (19-22). Rapamycin is an immunosuppressant that
can inhibit mTOR by binding to its intracellular receptor FKBP12 or cyclophilin A (23). mTOR is currently under
investigation for its pharmacological inhibition as a means of suppressing tumor growth in different cancers including
leukaemia, myelodysplasia, glioblastoma, and breast, liver, and pancreatic cancer (24,25). In addition to rapamycin,
several specific experimental drugs that inhibit mTOR have been studied.

In infections, MTOR regulates immune cell metabolism, which is critical, as immune cells require energy to function
properly. In particular, mTOR is important for the activation, differentiation, and function of T cells, which are essential
for adaptive immune responses to pathogens. mTOR inhibits autophagy, which is important for eliminating intracellular
pathogens including viruses and bacteria (26). During infection, inhibition of mTOR enhances autophagy and thus,
infection. In sepsis, mTOR is often dysregulated, affecting the immune response and resulting in immunosuppression or
inflammation, which are dangerous in severe infections (10). Targeting mTOR may potentially enhance immune and
inflammatory responses in sepsis.

CONCLUSIONS

PI3Kp plays a key role in infection and sepsis by regulating immune cell activation, phagocytosis, and cytokine
generation. mTOR is implicated in immune cell metabolism, T cell activation, and autophagy, biological processes that
influence acute and chronic infection. Dysregulation of mTOR can lead to hyperinflammatory and immunosuppressive
states. Both PI3Kf and mTOR represent potential targets for therapeutic intervention in infection and sepsis.
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