[bookmark: _GoBack]	Application No. 720/22
	PI Name: Levy AP
Scientific abstract – Understanding and exploiting how raising body core temperature can rescue Rescue of a neurodevelopmental disorder IQSEC2 mutants by increasing ambient temperature: mechanistic studies and application to other neurodevelopmental diseases. 

Purposeful induction of fever as a potential tool for healing, including the treatment of epilepsy, is a concept that was proposed over two thousand years ago by Hippocrates.    In 1927, Wagner-Jauregg received the Nobel Prize for his demonstration that fever therapy could cure dementia paralytica.   More recently fever has been associated with the abatement of many of the social behavioral abnormalities seen in autism spectrum disorder.  Furthermore, prospective population based cohort studies have shown that frequent fever therapy treatments are associated with a marked reduction in the development of Alzheimer’s dementia.   Today however, fever therapy is not considered as a possible means to prevent and treat neurological disorders due to the combined effect of (1) the discovery of drugs that are partially effective in treating some of these disorders (2) the negative association of fever itself as being dangerous and (3) the absence of mechanistic studies for fever protection, due in part to the lack of appropriate human disease models.   
In this proposal we will focus on a human neurodevelopmental disorder, caused by a missense mutation in the IQSEC2 gene (A350V), resulting in drug resistant epilepsy, autism and intellectual disability , inA recent report showed that which twice daily jacuzzi baths at 40 deg c  a rise in body temperature has been associatedwere correlated with marked clinical improvement in a child carrying the IQSEC2 350V mutation.   Human A350V IQSEC2 disease models using patient derived stem cells and CRISPR generated transgenic mice will be used that canhave been used to recapitulate important aspects of the human A350V IQSEC2 disease phenotype and the favorable response to a rise in temperatureheat therapy.   The translational vision of this proposal is to use these models to decipher the biochemical mechanism for  how a rise in body temperature can rescue A350V IQSEC2 and heat therapy and then to further exploit this understanding towards the treatment of diseases that share affected pathways.
The specific aims of the proposal are: Specific Aim #1:   Determination To determine the optimal protocol for heat therapy including the use of heat shock factor-1 stabilizersif stabilization of heat shock factor-1 transcription factor permits reduction in the heat therapy exposure required to rescue A350V IQSEC2.   Specific Aim #2:  Assessment ofTo determine the ability effect of heat therapy to correct A350V mediated abnormalities in on the binding of apocalmodulin to A350V IQSEC2, activation of Arf6, AMPA receptor trafficking, and synaptic transmission.  Specific Aim #3:    To determine if the fever therapy is beneficial for other IQSEC2 mutations as well as associated reduction in seizures and improvement in behavioral interactions observed by caretakers of children with other IQSEC2 mutations is mediated by a similar mechanism to A350V and if heat therapy can be used to correct the pathophysiological abnormalities of other those neurological diseases which share affected pathways with A350V. 
