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Introduction: Alzheimer's disease (AD) is a neurodegenerative disease characterized by the progressive decline in cognitive
functions and the deposition of aggregated amyloid 0 (AD) into senile plaques and the protein tau into tangles. In addition, oxidative
stress has long been known to be a major hallmark of AD. What is not known, however, are the mechanisms by which oxidative stress
contributes to the pathology of AD. In our previous study, we used a mouse model of AD, the Tg2576 mouse', and genetically
boosted its ability to quench free radicals, specifically superoxide, by overexpressing the antioxidant protein, superoxide dismutase 2
(SOD-2)**. We found that reducing superoxide levels through SOD-2 overexpression conferred protection against axonal transport
deficits as assessed by MEMRI in the Tg2576 mice’. Here, we used the proteomic analysis, Differential Gel Electrophoresis (DIGE)
in conjunction with our MEMRI data to begin to understand the improvements we observed in
the AD mice.
Materials & Methods: DIGE analysis is a proteomic strategy to identify protein differences
that exist between samples (e.g. a control and a treatment group)’. In this strategy, tissue
homogenates from the different groups of interest are labeled with different colored fluorescent
dyes®. These samples are then loaded into the same well on the same gel and separated by size
and pH. If the samples run identically, then the fluorescent dyes will overlap. In regions where
there are differences, then one of the fluorescent dyes will predominate. We prepared brain
homogenates from wildtype, Tg2576, SOD-2 overexpressing and Tg2576/SOD-2 overexpressing
mice for DIGE analysis. From the DIGE analysis, we identified spots on the DIGE gels that
exhibited at least a two-fold change in expression using commercialized software specialized for
DIGE (see Figure 1 for a sample DIGE gel). We have begun to identify the identity of these
proteins from the DIGE data through Mass Spec analysis.
Results and Discussion: From our DIGE and Mass Spec analysis, we have begun to identify
proteins involved in the recovery of AD pathologies in the Tg2576/SOD2 mice compared with Figure 1: This figure is an example
Tg2576 mice (Figure 1). First, we determined that transgelin -3 gets upregulated by 2 fold in | ©f the DIGE datasets used for this
. . . . . . . analysis. Samples from Tg2576 mice
Tg2576/SOD-2 mice compared with Tg2576 mice. Transsgehn-3 has been implicated in the (green) and Tg2576/SOD-2 mice
cytoskeletal protein, actin, organization and dynamics’.  Second, we identified that | (red) have been loaded. Note the
overexpressing SOD-2 in Tg2576 mice results in a 5-fold decrease in Acot7, a protein expressed presence of red and green spots in
in activated macrophage during inflammation®. Third, we identified that glial fibrillary acidic p}?m Ofd.t?fe gel, lllndlca“ng %mtems
protein (GFAP) increases by 3 fold upon SOD-2 overexpression in Tg2576 mice indicating that that are differentiafly expressed.
astrocyte activity is upregulated compared with the Tg2576 animals. We are in the process of
validating these DIGE and Mass Spec results with Western blot analysis and continuing our Mass Spec analysis of the DIGE data.
Conclusion: In this series of studies, we used MEMRI to demonstrate that axonal transport deficits exist in the Tg2576 mouse model
of AD and can be recovered by overexpressing SOD-2. However, the mechanism to date, for these improvements is not clear. To
better understand these deficits, we have combined our MEMRI data with a proteomic analysis and have shown that overexpressing
SOD-2 stimulates transgelin-3 that is involved in actin structural integrity, reduces inflammation by normalizing a macrophage
specific protein, Acot7, and promotes the degradation of excess A by stimulating astrocytes as shown by the marked increase in
GFAP. Relevant to the axonal transport improvements we observed using MEMRI in the Tg2576/SOD-2 animals, these data implicate
actin, AP and inflammation as some of the primary contributing factors to the observed improvements in axonal transport. These
MEMRI studies in conjunction with additional proteomic analysis will provide insights into the mechanisms of the transport deficits
and also the recoveries we have observed. Additionally, this multi-disciplinary approach will pave the way for the understanding of
improvements in disease models such as the Tg2576 mouse and will potentially allow for the development of targeted therapeutic

development.
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