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Mitogen-activated protein kinase kinase (also known as MAP2K, MEK, MAPKK) is a kinase enzyme
which phosphorylates mitogen-activated protein kinase (MAPK).

Mitogen-Activated Protein Kinase Kinase (MEK) is a critical component of the Mitogen-Activated
Protein Kinase (MAPK) signaling pathway. The MAPK pathway plays a central role in various cellular
processes, including cell growth, differentiation, proliferation, and survival. Dysregulation of this
pathway is commonly associated with cancer development and progression.

MEK is a serine/threonine kinase that acts as an intermediate in the MAPK pathway, relaying signals
from the cell surface receptors to downstream effector molecules. When activated, MEK
phosphorylates and activates Mitogen-Activated Protein Kinase (MAPK), also known as Extracellular
Signal-Regulated Kinase (ERK), which ultimately leads to the activation of various transcription factors
and other signaling proteins involved in cell growth and survival.

Mechanism of Activation: The activation of MEK typically involves the binding of extracellular ligands,
such as growth factors or cytokines, to their respective cell surface receptors. This binding initiates a
signaling cascade that involves the activation of specific intracellular proteins, including small
GTPases like Ras.

MEK Activation Steps:

Receptor Activation: Upon ligand binding, the cell surface receptor undergoes conformational changes
that lead to the activation of downstream signaling molecules.

Activation of Ras: Activated receptors activate Ras, a small GTPase, by promoting the exchange of
GDP for GTP. Activated Ras then initiates a series of phosphorylation events that lead to the activation
of Raf kinase.

Activation of Raf Kinase: Ras activates Raf kinase, a serine/threonine kinase, through a series of
protein-protein interactions. Once activated, Raf kinase phosphorylates and activates MEK.

MEK Activation: Activated Raf phosphorylates MEK at specific serine and threonine residues, resulting
in MEK activation.

Activation of MAPK (ERK): MEK, in turn, phosphorylates and activates MAPK (ERK), which then
translocates into the nucleus, where it can phosphorylate and regulate various transcription factors
and other downstream signaling molecules.

Biological Functions: The MAPK pathway, including MEK, plays a crucial role in numerous cellular
processes, such as cell proliferation, differentiation, survival, migration, and apoptosis. It is involved in
various physiological and pathological conditions, including embryonic development, tissue
homeostasis, immune response, and cancer.

MEK Inhibitors as Cancer Therapeutics: Given the critical role of the MAPK pathway in cancer,
targeting MEK has emerged as a promising therapeutic strategy. MEK inhibitors are drugs designed to
block MEK activity and disrupt the downstream signaling cascade in cancer cells with dysregulated
MAPK signaling, particularly those with specific mutations such as BRAF V600E or V600K. MEK
inhibitors are often used in combination with other targeted therapies or immunotherapies to treat
various cancers, including melanoma, non-small cell lung cancer, and pancreatic cancer. These
inhibitors have demonstrated clinical efficacy in certain patient populations and continue to be an
active area of research in oncology. However, like other targeted therapies, they may have specific
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side effects that require careful monitoring and management during treatment.
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