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RIPK1

RIPK1, or Receptor-Interacting Serine/Threonine Kinase 1, is a protein that plays a crucial role in
regulating cell death, inflammation, and immune responses. It is part of the Receptor-Interacting
Protein kinase family and is involved in several cellular processes, including programmed cell death
(apoptosis) and necroptosis, which are important mechanisms for maintaining tissue homeostasis and
responding to various stressors and pathogens.

Here are some key functions and roles of RIPK1:

Cell Death Regulation: RIPK1 can promote either apoptosis or necroptosis, depending on the cellular
context and the presence of specific signaling molecules. Apoptosis is a programmed form of cell
death that is typically non-inflammatory, while necroptosis is a more inflammatory form of cell death
that can be triggered when apoptosis is inhibited.

Inflammation: RIPK1 has a significant role in regulating inflammation. It can be involved in the
activation of signaling pathways that lead to the production of inflammatory cytokines and
chemokines. Dysregulation of RIPK1 signaling can contribute to chronic inflammatory conditions.

Immune Response: RIPK1 is also involved in immune responses. It can be part of signaling pathways
that activate immune cells in response to infections or tissue damage.

Cell Survival: In certain situations, RIPK1 can promote cell survival and tissue repair by activating pro-
survival signaling pathways.

Disease Implications: Dysregulation of RIPK1 has been implicated in various diseases, including
inflammatory disorders, autoimmune diseases, and neurodegenerative conditions. Researchers are
exploring the potential of targeting RIPK1 as a therapeutic strategy for these diseases.

Signaling Complexes: RIPK1 can form different signaling complexes with other proteins, such as RIPK3
and various adapter proteins. These complexes determine the outcome of RIPK1 signaling, whether it
leads to cell death or survival.

The precise role of RIPK1 in a specific cellular context can be quite complex and is the subject of
ongoing research. It is clear that RIPK1 plays a critical role in maintaining the balance between cell
survival and cell death, as well as in modulating immune and inflammatory responses. Understanding
these functions is important for developing therapeutic strategies for various diseases where RIPK1
dysregulation is implicated.

Sun et al. found that the expression level of RIPK1 was drastically increased in the brain of PVL
neonatal mice models, and treatment of PVL neonatal mice with Necrostatin-1s (Nec-1s), an inhibitor
of RIPK1, greatly ameliorated cerebral ischemic injury, exhibiting an increase of body weights,
reduction of cerebral infarct size, neuronal loss, and occurrence of necrosis-like cells, and significantly
improved the long-term abnormal neurobehaviors of PVL. In addition, Nec-1s significantly suppressed
hypomyelination and promoted the differentiation of oligodendrocyte precursor cells (OPCs), as
demonstrated by the increased expression levels of MBP and Olig2, the decreased expression level of
GPR17, a significant increase in the number of CC-1-positive cells, and suppression of myelin
ultrastructure impairment. Moreover, the mechanism of neuroprotective effects of Nec-1s against PVL
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is closely associated with its suppression of the RIPK1-mediated necrosis signaling molecules, RIPK1,
PIPK3, and MLKL. More importantly, inhibition of RIPK1 could reduce microglial inflammatory injury by
triggering the M1 to M2 microglial phenotype, appreciably decreasing the levels of M1 marker CD86
and increasing the levels of M2 markers Arg1 or CD206 in PVL mice. Taken together, inhibition of
RIPK1 markedly ameliorates the brain injury and long-term neurobehavioral abnormalities of PVL mice
through the reduction of neural cell necroptosis and reversing neuroinflammation 1)
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