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Abstract:

GCK is a member of the Ste20 family of protein kinases.  GCK is activated by proinflammatory stimuli, most notably pathogen-associated molecular patterns (PAMPs) — molecular moieties produced by bacterial and viral pathogens.  PAMPs bind to receptors of the toll-like receptor (TLR) family and trigger innate immune responses.  Systemic activation of TLRs consequent to disseminated pathogens triggers septic shock.  Oxidized forms of LDL deposited on the endothelium may also engage TLR4 on endothelial and monocytic cells, provoking the inflammation associated with atherogenesis.

GCK is activated by LPS through a novel mechanism whereas the GCK polypeptide, which is ordinarily subject to autokinase-dependent ubiquitination and degradation, is transiently stabilized by engagement with the TLR-associated intracellular adapter protein TNF receptor-associated factor-6 (TRAF6).  In cultured human lymphocytes and macrophages, GCK is required for LPS activation of the JNK family of MAPKs, and induction of interleukin-8 (il-8).  These results suggest a role for GCK in TLR signaling.

We created mice in which the gene for gck is disrupted to produce a null allele.  gck-/- mice are viable and fertile.  We find that disruption of gck substantially impairs activation of macrophage JNK by LPS.  Similarly activation of JNK by the TLR2 agonist peptidoglycan is also impaired in gck-/- mouse macrophages.

The induction and release of TNF upon engagement of TLR4 is the major first step in inflammation, including that linked to sepsis and atherogenesis.  In mouse macrophages, LPS induction of TNF involves stabilization of the mRNA.  This process is strikingly reduced in macrophages from 

gck-/- mice, resulting in a dramatic reduction in LPS-stimulated TNF release.  Thus, GCK is essential to TLR4-mediated inflammation, including that linked to sepsis and atherogenesis.
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