SUPPLEMENTARY MATERIAL
METHODS

Immunohistochemistry Mice were deeply anesthetized with Avertine (intraperitoneally, 1mg/kg) and perfused through the ascending aorta with physiological saline followed by fixative solution (4% paraformaldehyde (PFA) in 0.1 M phosphate buffer, pH 7.4). Brains were removed and postfixed overnight at 4°C in the same fixative. Series of 50 m thick coronal sections were cut using a vibratome. For Tau phosphorylation immunostaining, sections were washed in PBS, treated with 2% H2O2 in PBS and incubated in 5% normal goat serum (NGS) in PBS containing 0.5% Triton X-100. Sections were incubated with anti-Tau C3 antibody at a concentration of 5 mg/ml, overnight at 4°C; biotinylated goat-anti-mouse IgG (Vector, Burlingame, CA) was applied at the dilution of 1:500; followed by incubation with streptavidine conjugated horseradish-peroxidase (Vector) for 1 hr. Tissue bound peroxidase was detected using 3,3-diamino-benzidine (DAB, 0.025%) as a chromogen. For MAP-2 and Tat immunostaining, brain sections were permeabilized with 0.5% Triton X-100 for 30 min and then incubated in 5% NGS for 1 h. Sections were immunostained with HIV1 tat antibody [N3] (1:400) and anti-MAP2 (1:2000) antibody overnight at 4°C, washed, and incubated with secondary antibodies (Alexa Fluor 488 and 555, 1:2000). Immunoreacted sections were placed on microscope slides and coverslipped with mounting medium. Confocal images were obtained using a 63X objective with 1024 X 1024 pixels resolution. 

A oligomers: For A oligomers detection, we followed the protocol from Lesne and coworkers 


(Lesne et al., 2006) ADDIN EN.CITE , with minor modifications. Samples were prepared with XT Sample Buffer (Biorad, Hercules, CA, USA) and loaded without boiling on a criterion XT 4-12% Bis-Tris gel (Biorad). Nitrocellulose membrane was boiled for 10 minutes in PBS before incubation with primary antibodies (Ab). Oligomers were identified in the formic acid soluble fraction, referred to as S4.

SDS-PAGE zymography: MMP-9 gelatinolytic activity was evaluated on S1 fractions from brain homogenate obtained from mice treated with Ala and Pro. Briefly, samples (150 (g) underwent electrophoresis on 7.5% polyacrylamide gels containing 10% SDS and gelatin (1 mg/ml) under nonreducing conditions and without boiling. Gels were washed with 2.5% Triton X-100 (Sigma-Aldrich, Milan) and then incubated overnight at 37 °C with gentle shaking in Tris 50 mM pH 7.5 containing NaCl 150 mM, CaCl2 10 mM, ZnCl2 1 μM, to activate the MMP’s ability to digest the substrate. At the end of the incubation, the gels were stained with a solution of 0.1% Coomassie brilliant blue R-250 (Sigma-Aldrich, Milan) in 25% ethanol and 7% acetic acid. Clear zones against the blue background indicated the presence of gelatinolytic activity. Zymography was repeated three times. EDTA 20 mM, which was used as reference compound, completely abolished the gelatinolytic activity of MMP-9.

Antibodies: The following antibodies were used: pAb anti-MAP2, mAb anti-Tat and pAb AB2072 against APP purchased from Abcam (Cambridge, MA, USA); mAb 22C11, mAb anti-MMP-9 and anti-Tau C3 from Millipore (Billenica, MA, USA); mAb anti-Tubulin and pAb anti-APP C-Terminal were purchased from Sigma (St.Louis, MO, USA); mAb 4G8 against from Covance (Princeton, NY, USA). AlexaFluor 488 and 555 were purchased from Invitrogen (Carlsbad, CA, USA).
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SUPPLEMENTARY FIGURE LEGENDS

Supplementary Fig. 1 Pro peptide penetrates into neurons. Representative image of cellular penetration of Pro-peptide in cortical neurons (scale bar=20 m). Pro peptide penetration was assessed by anti-Tat antibody (left panel) while neurons were stained with anti-MAP2 antibody (central panel). Merge is shown in the right panel. 

Supplementary Fig. 2 MMP-9 levels in total brain homogenate and its activity are not altered in Pro-treated animals. A) Representative WB of MMP-9 levels in total brain homogenates of Ala- and Pro-treated mice. No modifications were detectable between the two groups. B) Representative panel of MMP-9 gelatinolytic activity in Ala- and Pro-treated mice. No modifications were detectable between the two groups.

Supplementary Fig. 3 A oligomers characterization and NFTs staining in Ala- and Pro-treated mice. A) Representative WB for characterization of immunoaffinity of Aoligomers. Aoligomers were detected by 4G8 and AB2072 antibody but not by 22C11 and APP C-Terminal antibody. The detection of this band with AB2072 and 4G8 excluded the possibility that it represents degradation products of soluble APP, which lacks the Aβ mid-domain recognized by 4G8. The band was not recognized by antibodies against the C-terminus or the N-terminus of APP, APP C-Term and 22C11 respectively, indicating it was neither an APP C-terminal fragment nor an APP cleavage-end product. B) Representative images of NFTs staining with Tau C3 antibody showing no NFTs in Pro- and Ala-treated mice (scale bar=100m).  
