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PI3K-Akt-mTORC Signaling

The PI3K-Akt-mTORC signaling pathway plays a critical role in cell survival. It transduces

signals from receptor tyrosine kinases on the cell membrane to transcription factors, regulating

gene expression. Notably, Akt activation enhances survival by inhibiting pro-apoptotic proteins

and promoting proliferation. This pathway is aberrantly activated in many cancers, leading to

uncontrolled growth and driving tumorigenesis. In stem cell research, it regulates the balance

between proliferation and differentiation.

mTOR
HHN ‘ll‘jl
oA \,NY
aladdin

Scientific

Figure 1 Chemical structure of
PP-242
mTOR is a serine/threonine kinase
and the catalytic subunit of the
mTORC1 and mTORC2
complexes. mTORCI is involved in
energy homeostasis signaling. Akt
phosphorylation regulates TSC2,
inhibiting the of the
TSC1/TSC2 heterodimer, relieving

activity

its suppression of mTORC1 and
sustaining activation. mTORC2 is
involved in cell survival,
responsible for phosphorylating
Akt, activating it, and triggering
anti-apoptotic ~ effects.  mTOR
inhibitors have therapeutic benefits

in the treatment of cancers.
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PI3K

PI3KSs are a class of enzymes responsible for
generating phosphatidylinositol-3-phosphate
(PIP) and its derivatives (such as PIP2 and
PIP3). PI3Ks are divided into three classes,
with class I PI3Ks primarily involved in cell
survival signaling. Class I PI3Ks consist of a
p85 regulatory subunit and a p110 catalytic
subunit. Growth factors and survival factor
receptor tyrosine kinases activate PI3Ks,
promoting the generation of PIP3 and
activating Akt in conjunction with mTOR.
Specific isoforms of the p110 subunit of class
I PI3Ks are being investigated as novel

targets for anticancer compounds.
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Figure 2 Chemical structure of BKM120
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Figure 3 Chemical structure of CUDC - 907
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Akt is a serine/threonine kinase involved
in anti-apoptotic signaling. Akt inhibits
pro-apoptotic protein Bad through
phosphorylation and inactivation, and
regulates IkB kinase activity, activating
NF-xkB and promoting expression of
anti-apoptotic  genes. The  tumor
suppressor protein PTEN suppresses Akt
activation by dephosphorylating PIP3.
Akt activity is closely linked to cancer

progression and tumor development.
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Figure 4 Chemical structure of Pelitinib
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PDK1

PDKI1 is a key enzyme in the PI3K-Akt signaling
pathway that regulates AGC protein kinase
activity and is involved in cell survival,
metabolism, and tumorigenesis. Targeting PDK1
with small molecule inhibitors can delay tumor

growth and metastasis.
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