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Supplementary Figure S1. Plasmid map of TPP1-encoding pDNA with Myc tag.  

  



 

 

 

 

 

Supplementary Figure S2.  Confocal image of control macrophages. The cells were transfected by 
electroporation in the absence of TPP1-pDNA with Myc tag and seeded onto slide. 24 h later, the cells were 
treated with FITC anti-Myc tag antibody (ab1263) and imaged by confocal microscopy. Nuclei were stained 
with DAPI (blue). No fluorescence indicating absence of significant background was recorded. Scale bar = 
20 µm. 

  



 

 

 

  
Supplementary Figure S3. Characterization of EV-TPP1 by Western Blot analysis. Expression 
levels of EV-specific proteins in EVs (1) and parent cells (2) were assessed by Wes. In most cases EVs 
show higher levels of examined proteins compared to cells.  



 

 

 

 

 

  

Supplementary Figure S4. TPP1-encoding pDNA production, and verification. A: plasmid map for 
TPP1 production, B: Giga Prep verification of TPP1-pDNA.  



 

 

Supplementary Figure S5.  Images of untreated control mice by IVIS. Representative dorsal and ventral 
images of control mice injected with saline did not show any fluorescence.  
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Supplementary Figure S6. Effect of EV-TPP1 treatment on expression of different growth factors 
in mouse brain. Imaging of the membranes showing both positive and negative data. 

  



 

Supplementary Table S1. Primary antibodies used for Simple Western Blot 

Antibody Manufacturer ID 
Stock 

concentration 
mg/ml 

Dilution 
factor 

Protein 
concentration 

mg/ml 
CD63 Novus NBP2-67425 1.000 100 40 
HSP90 beta Novus NBP2-67395 1.000 50 200 
TSG101 Novus NBP2-67884 1.000 500 40 
β Actin Abcam ab213262 0.500 50 200 

 

 

  



Supplementary Table S2. %ID/g in the main organs of animals injected with 64Cu-EVs 

Animal Organ 
%ID/g 

1h 24h 48h 

Animal #1 Spine 53.33 22.39 18.77 

Cerebrum 3.48 2.84 2.58 

Cerebellum 17.29 14.82 8.84 

Liver 8.68 8.92 9.25 

Kidney 4.27 4.21 6.18 

Animal #2 Spine 25.72 15.66 7.46 

Cerebrum 1.87 1.3 1.2 

Cerebellum 10.64 7.48 6.48 

Liver 30.91 26.45 15.34 

Kidney 6.72 7.14 5.38 

Animal #3 Spine 23.36 18.29 11.07 

Cerebrum 2.10 1.83 1.55 

Cerebellum 9.47 6.29 3.37 

Liver 23.26 15.16 15.43 

Kidney 4.56 5.47 4.94 

 

  



 

 

Supplementary Table S3. Quantification of the brain slides of CLN2 mice and WT control animals 
treated with different EV-based formulations for the presence of subunit c of mitochondrial ATP 
synthase (SCMAS)* 

Area/treatment  WT/saline 
(FIU) 

CLN2/saline 

(FIU) 

CLN2/EV-TPP1 
(FIU) 

CLN2/sham 
EVs (FIU) 

Cerebellum 193.0 ± 6.9 967.7 ± 32.7 147.5 ± 4.8 (***) 373.3 ± 23.0 

Frontal lobe 304.2 ± 40.3 1004.2 ± 458.2 145.5 ± 7.6 (**) 585.2 ± 37.5 

Motor cortex 281.1 ± 34.5 1262.1 ± 263.7 159.9 ± 6.4 
(****) 

467.2 ± 36.0 

Pons 165.3 ± 18.7 661.7 ± 45.5 141.4 ± 6.7 
(*****) 

463.2 ± 71.5 

 

*Data were analyzed using one or two-way ANOVA analysis followed by Tukey's multiple comparisons test. Values are means ± 
SEM. N = 8, ****P < 0.00001; ***P < 0.0001; **P < 0.005; *P < 0.05, compared to CLN2/saline. 


