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11.0.23 Final Portable. A .The goal of this grant is to develop novel approaches to the treatment of Huntington's Disease (HD) by pharmacologic
blockade of the glial response to the mutant Huntingtin protein. The cell-type specificity of this response may be a key factor in determining the extent
of functional and structural loss that is induced, an observation that has not been previously explored in HD. Glial dysfunction and the resultant
disruption of neuronal networks are thought to play a key role in the progressive loss of function in HD. Our previous work has suggested that astrocytes,
the most abundant and important type of glia in the brain, are particularly sensitive to the presence of an expanded polyglutamine-expanded mutated
Huntingtin (mHtt) protein. The proposed research will test the hypothesis that selective inhibition of glial response pathways will slow the progression of
HD. Our central hypothesis is that the recruitment of specialized signaling pathways by mHtt in astrocytes, via focal adhesion kinase (FAK) and
PI3K/AKT pathways, generates an anti-inflammatory response that halts disease progression. In this process, mHtt is transformed into an activation-
induced cell-adhesion molecule that signals to the glia that engulf and remove toxic mHtt. The expansion of the polyglutamine region of mHtt will begin
to induce signaling pathways, resulting in the enhancement of glial phagocytic function. To date, we have shown that the mHtt-induced signaling
pathways are highly dependent on the size of the polyglutamine repeat and that the toxic protein has a distinct impact on glial function. This work was
facilitated by the development of a novel two-photon microscope that allowed us to monitor glial phagocytosis in living mice. Using the mHtt model, we
have also developed an optogenetic tool to activate the focal adhesion kinase pathway, thus demonstrating that astrocytes are readily responsive to
stimulation with adhesion ligands. Moreover, we have found that activation of this pathway results in a transient anti-inflammatory response, in the form
of increased expression of the chemokines CCL2 and CXCL
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