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Rele\(/egrz?towards understanding executive function and cognitive processes, we presented evidence, first published in 2016 in  Nature and expanded
upg de alterations in disease are executed by a restructuring of a fundamental protein grour — the
cha d other factors — into higher order long-lived assemblies we termed epichaperomes. In 2018 in
Nature Communications we provided evidence that epichaperomes act as scaffolding platforms leading to protein-protein interaction alterations in brain
cells, such as dopaminergic neurons, exposed to stressors. In 2020, in Nature Communications, we showed how such stressor-induced changes in
protein connectivity via epichaperomes are maladaptive and impact intracellular protein functionality altering phenotypes, which disrupt and remodel
brain networks ranging from intercellular to brain connectome levels. We showed defects in synaptic plasticity are a pervasive epichaperome-mediated
vulnerability of brain cells in response to various genetic, toxic, and environmental stressors. Although the identity of individual proteins impacted by
epichaperome formation often differed between stressor conditions, epichaperome-mediated changes in the interaction of these proteins all had
functional output imbalances in protein pathways integral for synaptic plasticity.

Linking epichaperome formation to dysfunction in synaptic plasticity induced by a variety of stressors is highly relevant translationally as it provides a
final common path for correcting synaptic plasticity defects in a number of neurological conditions, such as neurodegenerative, neurodevelopmental, as
well as neuropsychiatric disorders. Importantly, from a therapeutic perspective, dismantling epichaperomes may be envisioned as a viable and
potentially transformative therapeutic approach to rewire network dysfunctions and revert brain cells, and in turn brain connectomes, to the pre-stressor,
non-pathological states. Accordingly, we discovered and developed a drug candidate PU-AD, published in 2021 in Nature Communications. In preclinical
models of tauopathies, PU-AD rebalanced the activity of brain networks involved in memory and learning to their pre-stressor state (Inda et al. Nature
Communications 2020). PU-AD is currently in Phase 2 clinical evaluation in Alzheimer’s disease.

Assessing epichaperomes may prove to be a biosensor of the degree of dysfunction in a particular brain cell and brain region and as an early biomarker
across the disease spectrum. Specifically, the higher the epichaperome levels, the higher the number of proteins negatively impacted upon, and in turn,
the higher the severity of perturbation to the complex network of molecular interactions in affected cells, and in turn in brain connectomes. We thus also
developed a positron emission tomography (PET) probe to detect epichaperomes in vivo. In mice and humans, PET imaging confirmed the feasibility of
epichaperomes’ detection and quantitation, in addition to demonstrating their localization in relevant affected brain regions but not in relatively spared
regions.

In sum, my group has successfully dissected molecular and cellular events in a circuit and network driven systems context to make significant advances
in explaining cognitive decline in neurodegenerative disorders. Our discovery is of importance for treatment as it provides a unified avenue for
restoration of brain function with precision medicine opportunities for diagnostic and therapeutic development, especially in the context of
neurodegenerative disorders such as Alzheimer’s disease where treatment options are currently limited.

Chiosis G. 2018 NIH Alzheimer's Research Summit: Path to Treatment and Prevention. NIH campus, Bethesda, Maryland, March 1-2, 2018.
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The study of chaperome alterations in AD
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Dr. Gabriela Chiosis (chiosisg@mskcc.org)

NIH 2021 Alzheimer’'s Research Summit: Path to Precision Medicine for Treatment and Prevention. Virtual meeting. April 19-22, 2021
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Chiosis G, Digwal CS, Trepel JB, Neckers L. Structural and functional complexity of HSP90 in cellular homeostasis and disease. Nat Rev Mol Cell Biol.
2023. doi: 10.1038/s41580-023-00640-9. https://pubmed.ncbi.nim.nih.gov/37524848/

Ginsberg SD, Sharma S, Norton L, Chiosis G. Targeting stressor-induced dysfunctions in protein-protein interaction networks via epichaperomes.
Trends Pharmacol Sci. 2023;44(1):20-33. doi: 10.1016/j.tips.2022.10.006. https://pubmed.ncbi.nlm.nih.gov/36414432/

Ginsberg SD, Joshi S, Sharma S, Guzman G, Wang T, Arancio O, Chiosis G. The penalty of stress - Epichaperomes negatively reshaping the brain in
neurodegenerative disorders. J Neurochem. 2021;159(6):958-79. doi: 10.1111/jnc.15525 . https://pubmed.ncbi.nim.nih.gov/34657288/

Inda MC, Joshi S, Wang T, Bolaender A, Gandu S, Koren lii J, Che AY, Taldone T, Yan P, Sun W, Uddin M, Panchal P, Riolo M, Shah S, Barlas A, Xu K,
Chan LYL, Gruzinova A, Kishinevsky S, Studer L, Fossati V, Noggle SA, White JR, de Stanchina E, Sequeira S, Anthoney KH, Steele JW, Manova-
Todorova K, Patil S, Dunphy MP, Pillarsetty N, Pereira AC, Erdjument-Bromage H, Neubert TA, Rodina A, Ginsberg SD, De Marco Garcia N, Luo W,
Chiosis G. The epichaperome is a mediator of toxic hippocampal stress and leads to protein connectivity-based dysfunction. Nat Commun. 2020 Jan
16;11(1):319. doi: 10.1038/s41467-019-14082-5.
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Shah SK, Chang E, Inda C, Koren J 3rd, Saurat NG, Leist M, Gross SS, Seshan VE, Klein C, Tomishima MJ, Erdjument-Bromage H, Neubert TA,
Henrickson RC, Chiosis G*, Studer L*. HSP90-incorporating chaperome networks as biosensor for disease-related pathways in patient-specific
midbrain dopamine neurons. Nat Commun. 2018 Oct 19;9(1):4345. doi: 10.1038/s41467-018-06486-6.

Ginsberg SD, Neubert TA, Sharma S, Digwal CS, Yan P, Timbus C, Wang T, Chiosis G. Disease-specific interactome alterations via epichaperomics:
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