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Supplementary Figure 1. 
  
Treatment-frequency independent changes in the proteome. (A) Principal component analysis 
(PCA) reveals the presence of a sham cluster independent of the ultrasound treated samples, that 
shows higher similarity, with HighF and LowF treatments clustering together. (B) Volcano plot of 
differentially expressed proteins, displaying fold change (logFC, log2 scale) and P values 

10 scale) between HighF treated versus sham treated controls (B) and LowF treated versus 
sham treated controls (C). Analysis of the proteomic data identifies expression patterns (left), top 
significant biological processes (middle) and expression networks (right) induced by the HighF 
and LowF ultrasound treatment. Cluster 3 is defined by a similar pattern of increase in the 
proteome triggered by ultrasound application. The cluster is represented by exocytosis and axon-
associated processes. (B) Cluster 4 is characterized by a decrease in proteins following ultrasound 
application, that is independent of the treatment regime. The processes associated with this cluster 
are related to axonal biology and vesicle localization. 
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Supplementary Figure 2. 
 
Diffusion MRI metrics correlated with performance in the APA test. (A) The neurite 
dispersion index (NDI) is positively correlated with the number of shocks received in the APA 
test in ultrasound treated mice. (B) The orientation dispersion index (ODI) was positively 
correlated with the number of shocks received in the APA test in ultrasound treated mice, with a 
higher ODI in the corpus collosum being correlated with a better performance in the APA test. 
(The heat map indicates voxels with p< 0.05 correlation. Indicative coronal and mid-sagittal slices 
are displayed.) 
 
Supplementary Figure 3. 
 
Levels of synaptic tau are reduced in ultrasound treated mice and this correlates with 
behavioral improvements in the ultrasound treated APP23 mice. (A) Tau was detected in the 
post-synaptic density (PSD) fraction of synaptosomes isolated from the hippocampus using the 
antibody tau-5, by normalizing to REVERT total protein stain. (B) Quantification of synaptic tau 
and the results of a one-way ANOVA followed by Holm-Sidak multiple comparison test. (C) 
Levels of phospho-tau detected with the anti-pSer404 tau antibody were low in the PSD fraction 
of hippocampal synaptosomes and unaltered by ultrasound. (D) Quantification of synaptic tau 
phosphorylated at serine 404 and the results of a one-way ANOVA followed by Holm-Sidak 
multiple comparison test. (E) The PSD fraction is enriched in PSD95 as expected, compared to 
the hippocampal homogenate. (F) Synaptic tau levels plotted against performance in the APA test 
for the different groups. (G) Linear regression of data points from all groups combined (WT, 
HighF, LowF and sham) reveals a significant correlation between synaptic tau levels and 
performance in the APA test as shown by linear regression analysis. (H) Levels of tau in cortical 
homogenates were the same across treatment groups. (I) Levels of phosphorylated tau at Ser404 
were unaltered in cortical extracts after ultrasound treatment.  
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