Understanding the interplay of STING and TOLLIP in driving secondary injury post-TBI. 
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Introduction. Traumatic brain injury (TBI) is a major cause of death and disability worldwide with limited pharmacological interventions available to slow the inflammation and neurodegeneration that ensues post-injury. Our lab has demonstrated the cGAS-STING pathway as a key driver of neuroinflammation-mediated neurodegeneration in TBI and other neuropathologies. Known to be a regulator of type-I interferon production, there is increasing evidence for additional roles for STING in mediating cell death and ER-stress. Toll interacting protein (TOLLIP), is an endogenous negative regulator of TLR signaling with roles in misfolded protein trafficking. Recently, TOLLIP has been identified to regulate STING activity, by stabilising STING at its resting state on the ER. 

Aims. This study aims to evaluate the role of TOLLIP in regulating STING and ER-stress activity in the CNS post-TBI. 

Methods. 10–12-week-old male C57Bl/6 mice anaesthetized with an ip injection of ketamine (100mg/kg)/xylazine (10mg/kg) and were exposed to brain injury using the controlled-cortical impact model (CCI). 30-minutes post-injury, mice were administered a single iv 750nmol dose of the STING inhibitor, C-176 or saline (vehicle). Analysis was conducted 2 and 24-hours post-TBI (n=7-9 mice for each treatment group).
Results. Western blot analysis revealed a significant reduction in the expression of TOLLIP and total STING in the cortex 24h-post TBI and not 2h-post TBI in both C-176 (0.65(0.08, n=9 p<0.0001) and vehicle-treated mice (0.65(0.10, n=9 p<0.0001) when compared to sham (1.55(0.15). C-176-treated mice alone exhibited significantly increased phosphorylation of the unfolded protein response (UPR) regulator IRE1-α (6.14(1.24, p<0.001 n=9) compared to both sham (1.00(0.12) and vehicle-treated TBI mice (1.37(0.28). Striatal mRNA expression levels of its downstream mediator Xbp1 were also elevated at 24h-post TBI when compared to sham mice (C-176=1.24(0.11; sham=1.03(0.08, p<0.05 n=9). 
Discussion. Together these findings suggest TOLLIP and its stabilising activity on resting-state STING is lost-post TBI with the pharmacological inhibition of STING increasing activation of the IRE1-XBP1 branch of the unfolded protein response. This study provides novel mechanistic insight into the regulation and activity of STING post-TBI in mice. 
