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Supplementary Table Legend 20 
 21 
Supplementary Table S1: Target Identification using aptamer immunoprecipitation and mass spectrometry.  Aptamer 22 
based immunoprecipitation followed by  Mass-Spectrometric analysis of the trypsin digested aptamer-bound complex 23 
(LC/MS/MS on LTQ-Orbitrap-XLmass spectrometer with Nanoflex system). The raw data files were processed and searched 24 
against the SwissProt_2012_01 (Human) database using the Mascot search engine. Exponentially modified protein abundance 25 
index  values (emPAI) are reported in the table below.  26 
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 67 
Supplementary Figure S1: Hyperphosphorylative conditions.  SHSY5Y cells were differentiated with 30µM Retinoic acid for 68 
10 days. The differentiated cells were treated with 30nM Okadaic acid for 24hrs. Under these conditions Tau is 69 
hyperphosphorylated. We detected pTau Thr205/Ser202 (an early phase of phosphorylation) and ptau Ser396 (a late stage of 70 
phosphorylation) stained using the antibodies AT8 and 5HCLC respectively.  Quantification of the protein expression was 71 
conducted by using the automated image analysis software software CyteSeer that reports the total integrated protein intensity 72 
over the whole cell mask (TIIPiWm). A minimum of 5 different ROI’s with at least 50 cells were analysed. Each bar represents 73 
mean of means with SD. * p<0.05 compared to untreated control.  74 
 75 
Supplementary Figure S2:  i) Tau 1 and ii) Tau 3 secondary structure using Mfold. 76 
 77 
Supplementary Figure S3: Apparent dissociation constants of Aptamer Tau1 and Tau3Target. SH SY5Y and ReN cells 78 
were grown in 96-well plates, Retinoic acid (30µM) was used for differentiation for 10 days. Okadaic acid (30nM) for SH SY5Y 79 
and Quinolinic acid (100nM) for ReN cells was used for 24 hr to generate hyperphosphorylative conditions. Saturation binding 80 
curves were generated using Cy5 labelled Tau1 and Tau3 using a microplate fluorescent reader. The apparent binding constant 81 
Kd was calculated by non-linear regression fitting the equation Y=Bmax*X/(Kd + X). * error bars smaller than data symbol are 82 
not visualized 83 
 84 
Supplementary Figure S4: Labeling of fibrillary Tau inclusions by pFTAA.  85 
P301S mice were aged to 8 months. The development of fibrillary tau filaments was visualized by using pentameric formyl 86 
thiophene acetic acid pFTAA that binds fibrillary tau filaments. Frozen mouse brain 30 µm tissue sections were washed with 87 
deionized water, equilibrated with 1mg/ml sodium borohydride for 20 min then PBS for 10 min. Sections were incubated with 3 88 
µM pFTAA for 30 min at room temperature and washed 3x with PBS. Staining was found in hippocampus, cortex and hind brain 89 
regions consistent with the presence of fibrillary tau filaments. 90 
 91 
Supplementary Figure S5: (A) Two-month-old mice were injected with 0.17 mmol Gd/kg dose TauX. Pre- and post-contrast 92 
images on day 4 (B) Immunofluorescence studies on sections of brains harvested post MRI scans of P301S mice treated with 93 
TauX nanoparticles. Brains were perfused with heparin-PBS and fixed in OCT.  IF with antibody AT8 probed for presence of 94 
ptau species provided high concordance with genotype confirming the presence of hyperphosphorylative conditions in the mice. 95 
Images show the Hippocampal region of brain sections. 96 
 97 
Supplementary Figure S6: In-vitro binding study of Withaferin nanoparticles.  Differentiated and hyperphosphorylative 98 
SH SY5Y cells were incubated with Rhodamine labeled Withaferin nanoparticles for 30 min at 37 ⁰C Binding is specifically 99 
observed to cells under hyperphosphorylative conditions. 100 
 101 
Supplementary Figure S7: Visualizing liposomal nanoparticle formulations using Cryo-EM. A) Tau1, B) Tau 3 and C) 102 
WNP.  103 
 104 
Supplementary Figure S8: Phosphorylation status of tau in WNP treated P301S mice.  105 
P301S mice aged 2 months treated with Withaferin A nanoparticles were sacrificed immediately after MRI image acquisition and 106 
intact brains were recovered for immunofluorescence. Frozen brain tissue sections were stained with AT8 antibody and the 107 
hippocampal region depicted in the images below. Positive signal on TG mice sections but not on the WT confirm the presence 108 
of phosphorylated tau in TG mice. 109 
 110 
Supplementary Figure S9: CT imaging demonstrate leakage of liposomal nanoparticles in P301S mice.  111 
(A) Axial brain CT images demonstrating leakage of nanoparticles (red arrows) in wild type (WT) and transgenic (Tg) P301S 112 
mice. Leakage of nanoparticle CT contrast agent was predominantly observed along the dorsomedial cerebellar artery in the 113 
choroid plexus. Studies were performed in 2-3 months old mice. (B) Quantification of nanoparticle leakage detected around the 114 
dorsomedial cerebellar artery in choroid plexus region in wild type (WT) and transgenic (Tg) P301S mice. The amount of 115 
nanoparticle leakage was estimated from CT images acquired using Lip-I agent and expressed as mg iodixanol (active ingredient 116 
in Lip-I nanoparticle contrast agent). Studies were performed in 2 months old mice (n=3/genotype). ns: not significant. 117 
 118 
Supplementary Figure S10: Evidence of hyperphosphorylation in 2 months old APP/PSEN1 mice.  119 
APP/PSEN1 mice aged 2 months were perfused with heparin/PBS and formalin and brains were isolated and processed to 120 
immunolabel frozen sections with AT8 antibody that recognizes and specifically stains phosphorylated tau (Ser202,Thr 205). 121 
Transgenic mice showed a higher expression in comparison with WT mice 122 
 123 
Supplementary Figure S11: Cell surface vimentin expression on 2 months old P301S mice.  124 
P301S mice aged 2 months were perfused with heparin/PBS and formalin and brains were isolated and processed to 125 
immunolabel frozen sections with cell-surface vimentin antibody (clone 84-1, Abnova, 3 fields of view in the hippocampus areas 126 
per section) that specifically stains vimentin translocated to the cell surface. Transgenic mice showed a higher expression in 127 
comparison with WT mice.  128 
 129 


