= The Dissociation of Normal Aging from Alzheimer’'s Disease in Mouse Models of Tauopathy and Amyloidosis
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INTRODUCTION RESULTS

Aging is the leading risk factor for chronic diseases that account for the bulk of
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Alzheimer’s disease (AD). In order to better understand this critical
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ANIMALS: Male and Female C57BI6J mice were used for phenotyping of aged mice. The Tg4510 mice Mobility During Al Poff Chollonse — Misstep During Matos Chllonag
were generated crossing a transcriptional operon-Tau mouse (FVBn background) with a CamKIl- D . o . A : 0 _
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crossing the Tg2576 line with the mutant presenilin line. Female mice were used for both Alzheimer's Figure 2: Top: Cloud plots to visualize young — old (C57BI6) group relationship. Each cloud is a scatter plot of the mice from a particular group approximated by a 2D Gaussian (ellipse) in the 2D optimal discrimination feature space
Disease (AD) lines as they demonstrate a robust behavioral profile resembling cognitive deficits in AD. (the two coordinates being the first two Principal Components formed from the top highest ranked original features). Bottom: Top discriminating features plotted as % young control and separated into categories pertaining to
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Social Interaction (Sl): S| testing was performed in a custom open field arena (43.2 X 43.2 X 30.5cm) A £ 3 ¢ :
with an automated video tracking program (View Point, Life Sciences) Briefly, social approach behavior
was evaluated in the presence of a novel C57Bl6J mouse. The time spent within a pre-specified " -
interaction zone was recorded. Figure 3: Behavioral Assessment of Aging C57BI6 mice. Reduced startle response in mid and old-aged mice compared to Figure 4: C57BI6 mice show several age-dependent alterations in overall measurements of glia and i/nNOS.
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The SmartCube® system is designed to and can successfully measure numerous spontaneous behaviors young mice; Increased % PPl in old compared to young mice (B); Increased interaction time in mid-aged mice compared to specifically, reduced GFAP in the cortex and hippocampus, trend of reduced lbal labeling in the cortex and
g hall i th : : The hard ncludes g young mice (C), Reduced alternations in the Y-maze in old versus young mice (D) with no change in arm entries (E). reduced i/nNOS in the hippocampus of older animals (~¥12 months). This is suggestive of lower complexity of
and response 1o challenges In the same testing environment. € nNaraware Includes Torce sensors and a * p<0.05 compared to Young Mice. Young (8-12 weeks); Mid (16-20 weeks); Old (37-42 weeks). glial cells, indicating a loss of function that may negatively alter neuronal function. Further in depth analyses
number of aversive stimuli to elicit behavior. Three high-resolution video cameras provide constant 3D are ongoing. * p<0.05 compared to Young Mice, ~ p=0.1 compared to Young Mice.
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T Ti1 M Figure 5 Group discrimination and cloud plots demonstrating the Figure 6: Top: Cloud plots to visualize control (WT or tTA) — AD models (APP/PS1 or Tg4510) group relationships. Computational analyses were performed to
i : :::l 000 relationship between young and old animals for each particular model after account for the effects of aging for each model above. The remaining non-aging features are summarized in table form (bottom). Data is shown compared to age-
iR 15 computational removal for age-related behavioral features. Aging features matched WT or tTA controls.
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In summary, we demonstrate here the behavioral features related to aging in C57Bl6 mice using both standard and algorithm-based behavioral assays. Specifically,
using SmartCube® analyses we are able to identify very subtle behaviors related to aging in both male and female C57BI6 mice. Standard behavioral tests also
demonstrate a deficit in startle response and working memory in older animals. More importantly, we are able to utilize computational analyses in order to
dissociate aging-specific behavioral features from mutant lines of Tauopathy and Amyloidosis and identify, with more precision, AD-specific features using advanced
and un-biased computer vision systems. Such an approach would be extremely valuable when assessing novel potential therapeutic approaches for AD.
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