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Ras-Raf-MEK-ERK Signaling

The Ras-Raf-MEK-MAPK-ERK signaling pathway plays a crucial role in cell differentiation,

proliferation, and survival. This pathway transmits extracellular signals through ligands of
receptor tyrosine kinases on the membrane, activating nuclear transcription factors that regulate
gene expression and product synthesis. Protein mutations in this pathway are prevalent in various
cancers, leading to hyperactivation of signaling and inducing uncontrolled cell proliferation.
Therefore, proteins and receptors in the Ras-Raf-MEK-MAPK-ERK pathway are important
targets for anticancer therapies. Additionally, the Ras signaling pathway is closely associated with
aging and metabolism, and research on small molecule targeting of this pathway has garnered
attention in neurodegenerative diseases. For example, the Ras/ERK pathway, through activation of
amyloid precursor protein (APP), promotes the development of neurodegenerative lesions and
formation of dendritic plaques. Future research targeting this key pathway may provide novel

therapeutic strategies for various diseases.
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Ras family proteins are small GTPases, similar to Rho, Ran, and Arf, involved in regulating
intracellular processes like nuclear transport, vesicle trafficking, and signal transduction. Ras
proteins are activated by receptor tyrosine kinases, such as growth factor and ephrin receptors.
Specific Ras proteins, including K-Ras, H-Ras, and N-Ras, transmit growth factor signals by
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Raf proteins are serine/threonine kinases
responsible for transmitting signals from Ras

proteins and amplifying them through the

MAPK signaling cascade. The main Raf
proteins are A-Raf, B-Raf, and C-Raf. While
mutations in A-Raf and C-Raf occur
occasionally, mutant B-Raf forms play a
significant role in many cancers. In B-Raf, aladdln
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phosphorylation. Mutations like V599K or
V600E disrupt these interactions, induce
activation, and lead to uncontrolled signaling
and growth. Raf proteins are explored as
targets for chemotherapy  drugs, like

Dabrafenib and Vemurafenib.
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ERK

ERK (extracellular signal-regulated kinase) is
a classic MAP kinase that receives signals
from MEK and other proteins involved in the
MAPK signaling cascade, thereby activating
downstream transcription factors such as
c-Fos, c-Myc, and ELK1. These transcription
factors regulate the synthesis of gene products
associated with meiosis, mitosis, and cell
differentiation. ERK1 or ERK2 signaling
plays a crucial role in the initiation and
progression of cancer, and it is also closely
associated with migraines and mood
disorders, such as schizophrenia and bipolar
disorder.
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