Memory Decline In 3xTg-AD Mice Involves the Loss of Hippocampal
Interneuron Function & is Effectively Attenuated by Tributyrin #6607
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e acetylated tau within nuclear pericentric heterochromatin (PCH) declines with age; this loss is exacerbated by ON4R P301L tau

tributyrin restored loss of BDNF, cFos, & parvalbumin® neurites of inhibitory interneurons in ON4R P301L tau overexpressing mice

e |oss of PCH acetylated tau correlates with lower H3K9me3 & higher PCH localization of the double-strand break marker yH2A.X
e administration of the HDAC antagonist tributyrin reversed the loss of PCH-acetylated tau, increased H3K9me3, & lowered yH2A.X

tributyrin reduced expression of activity dependent, immediate early genes within CA1 pyramidal excitatory neurons

INTRODUCTION

The microtubule-associated protein tau (MAPT)
is intricately associated with the pathophysiology of
several tauopathies, including Alzheimer’s disease
(AD). Alternative splicing of the Mapt transcript
produces three brain-specific isoforms (ON4R,
1N4R, & 2N4R) in the adult mouse. The ON4R &
2N4R isoforms exhibit minimal nuclear localization.
In contrast, 1N4R is predominantly localized within
neuronal nuclei.’? Importantly, acetylation of tau at
lysine residue 174 (K174ac) promotes its nuclear
translocation in response to DNA damage.®

Higher ON-tau & lower 1N-tau isoforms were
identified in the brains of Huntington’s disease
patients. Additionally, exon 2 inclusion is
differentially disrupted in distinct tauopathies, with

METHODS

Animals

Homozygous triple transgenic mice modeling early-
onset AD, B6;129-Tg(APPSwe, tauP301L)1Lfa
Psen1tm1Mpm/Mmijax (3xTg; RRID:MGI:3720782),
developed at the University of California by Frank
LaFerla, were purchased from MMRC. Control
B6129SF2/J mice (strain #: 101045; RRID: IMSR _
JAX:101045) were purchased from The Jackson
Laboratory. All mice were bred at UofL & housed in
a specific pathogen-free facility. Experiments were
conducted according to federal & institutional
guidelines with approval of the UofL Committee for
Animal Welfare.

Experimental Design
Female 3xTg-AD mice were left untreated or were
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Figure 4. Tributyrin increases BDNF expression within interneurons. Subiculum
interneurons of control (A) or TB-treated (B) mice stained with BDNF, parvalbumin, &
Hoechst. Co-localization of BDNF & PV was quantified & divided by PV+ area. (C) Each
data point represents quantitation of 40-50 subiculum interneurons per mouse + SEM.
(D) Schematic of TB oral administration. Scale bars =5 ym. **P < 0.01, ***P < 0.001.
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inhibitory interneurons involves the loss of PCH-
localized acetylated tau & increased DNA breaks.

e Overexpression of ON4R tau appears to act as a
‘prion sink’ within the cytosol & leads to increased
paired helical filament formation with endogenous
tau, depleting the nucleus of heterochromatin tau

e Loss of PCH acetylated tau reduces hetero-
chromatin stability & reduces inhibitory interneuron
input onto excitatory CA1 pyramidal neurons.

e Our observed reduction in memory deficits™
by tributyrin administration is at least partially due
to a restoration of heterochromatin stability &
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CONCLUSIONS

Age- & AD-related dysfunction in hippocampal
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accumulation within the hippocampus. In the current
study, we investigated the effects of TB-mediated
HDAC inhibition on tau localization & AD pathology.

Data points three standard deviations beyond the
mean were excluded. A significant difference was
assumed at P < 0.05 with a 95% confidence interval.

interneurons of the subiculum. Subiculum interneurons of 18-month-old 3xTg-AD mice treated
with (B, E) or without (A, D) TB & stained with K174ac tau, parvalbumin, & Hoechst. Quantitation
of PCH K174ac tau sum intensity within PV+ interneurons of the CA1 field (C) or subiculum (F).
Each data point represents the mean PCH intensity of 40-50 interneurons per mouse + SEM.
Arrows indicate chromocenter-adjacent PCH. Scale bars = 5 ym. *P < 0.05, **P < 0.01.

Figure 6. Tributyrin downregulates activity-dependent, immediate early gene (IEG)
expression within CA1 neurons. Volcano plots of a spatial profiling analysis of NeuN+
CA1 pyramidal neurons between 18-month-old 3xTg-AD control & 18-month-old
3xTg-AD + TB mice using Nanostring’s™ Whole Transcriptome Atlas. Significantly

up- or down-regulated transcripts (*P < 0.05) are shown in green.
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