The Zachary and Elizabeth M. Fisher Alzheimer’s Disease Education
and Research Program at NYU Langone Health

Led by Martin Sadowski, MD, PhD, the team is completing the first year of a three-year research project titled "Role
of Astrocytes in Alzheimer's Pathobiology." Astrocytes are the most numerous type of brain cells, and they support
the complex metabolic needs of neurons. In Alzheimer's disease, and in other neurodegenerative diseases, astrocytes
transition to a so-called neurotoxic "A1 state." Al astrocytes become proinflammatory and deleterious to already diseased
neurons. The transition of astrocytes to the Al state is induced by the signaling from neurodegenerative microglia. Al
astrocytes reciprocally stimulate neurodegenerative microglia, and this detrimental cross-talk between both types of
cells effectively drives the inflammatory cascade, which together with the p-amyloid deposition and the accumulation of

hyperphosphorylated tau form three essential mechanisms of Alzheimer's pathogenesis.

This research focuses on discovering factors endowing astrocytes with resistance to Al transformation, which can
be leveraged to attenuate neuroinflammation and thus used for therapeutic purposes. We have been investigating
peroxiredoxin 6 (PRDX6), a protein that in the brain is unique to astrocytes. PRDX6 makes cells resistant to oxidative stress
and allows for cell-to-cell communication when these cells are activated. To explore the role of PRDX6 in Alzheimer's
disease, we use transgenic mice, which, like patients with Alzheimer's disease, accumulate hyperphosphorylated tau,
exhibit marked activation of Al astrocytes and microglia, and feature brain shrinkage. We generated novel variants of
PS19 mice, including those in which expression of PRDX6 is half reduced and those in which PRDX6 expression is markedly
elevated. We use these novel transgenic mouse lines to determine the role of PRDX6 in Alzheimer's pathology and

therapeutic merit of its upregulation.

Progress Toward Specific Aims of the Project
Aim 1. To characterize the role of PRDX6 in tau pathology.

We determined that reduced PRDX6 expression is associated with greater brain atrophy, increased
accumulation of hyperphosphorylated tau, and a marked increase in markers for neurodegenerative
microglia and Al neurotoxic astrocytes. Opposite effects were observed in mice featuring increased
PRDX6 expression, where Al neurotoxic astrocyte and neurodegenerative microglia markers were
considerably reduced. Thus, these experiments confirmed the hypothesis of PRDX6-endowed
neuroprotection in Alzheimer's pathology. We presented our data during the 2023 Alzheimer's
Association International Conference in Amsterdam, Netherlands, July 16-20, 2023. We
are currently preparing the final publication, which we expect to submit later this

year along with an RO1 grant application to the National Institute on Aging.

Aim 2. To investigate therapeutic effects of conditional PRDX6 upregulation
in various cell types.
Experiments we performed in Aim 1 clearly determined that PS19 mice
that were born and raised with transgenically elevated PRDX6 levels
show greater resistance to tau pathology. Yet, it is unclear whether

conditional (on demand switched on) PRDX6 overexpression would
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reverse preexisting tau pathology. Thus, we have developed a novel transgenic mouse line, where the gene for human
PRDX6 was introduced into the ROSA locus preceded by a stop codon flanked by LOX sequences. The stop codon blocks
the expression of human PRDX6, unless it is removed by the tamoxifen-induced Cre recombinase expressed in a specific

cell type.

We are currently crossbreeding our newly generated pCAG-Lox/STOP/Lox-huPRDX6 mice with mice expressing the Cre
recombinase in astrocytes, allowing for conditional expression of human PRDX6 in astrocytes. Resulting offspring will be
bred to PS19 tau pathology model mice. We also plan to breed our pCAG-Lox/STOP/Lox-huPRDX6 mice with mice expressing
the Cre recombinase in microglia or neurons to explore a hypothesis that expression of PRDX6 in these cell types, which
physiologically do not express PRDX6, would render them resistant to Alzheimer's pathology. Our experiments have direct

therapeutic implications by determining the merit of cell-specific on-demand PRDX6 upregulation.

Aim 3. To determine the effects of PRDX6's GPX and PLA-2 enzymatic activities on tau pathology. PRDX6 is a bifunctional
enzyme with independent glutathione peroxidase (GPX) and phospholipase 2 (PLA-2) activities.

Which of these enzymatic sites contribute to the protective effect of PRDX6 in our mouse model of tau neurodegeneration
and how is unclear. To answer these questions, we plan to generate PS19 mouse lines carrying mutations rendering
either enzymatic site inactive. We are already in possession of Prdx6-C47S and Prdx6-D140A mice, with point mutations
abolishing GPX and PLA-2 activities. These will be bred to PS19 mice, and resulting offspring will be characterized for the
level of tau pathology.

The laboratory team of Martin Sadowski, MD, PhD, published four papers this past year in leading professional journals,
with several others in press or under submission. In addition, they submitted two major collaborative grant proposals
to the National Institute on Aging, for which development of preliminary data was in part supported by Fisher Center
Foundation funding. The Fisher Foundation also has supported ongoing work of Sunnie Kenowsky, DVM, aiming to improve

clinical outcomes in patients with advanced Alzheimer’s dementia.
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