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Supplemental Videos Legends 
 
Supplemental Video 1. Role of JNK in disruption of dense-core vesicle (DCV) transport 

induced by Aβ oligomers. Hippocampal cultures expressing the DCV cargo BDNF-mRFP were 

used. Video shows live imaging of DCV transport in representative axons from hippocampal 

neurons exposed to vehicle, 500 nM oligomers or 10μM SP600125 + 500 nM oligomers for 18 

hours. Quantification of DCV transport parameters is shown in Supplemental Table 2. 

 

Supplemental Video 2. Exendin-4 and insulin prevent Aβ oligomer-induced disruption of 

dense-core vesicle (DCV) transport. Hippocampal cultures expressing the DCV cargo BDNF-

mRFP were used. Video shows live imaging of DCV transport in representative axons from 

cultures exposed to 300 nM exendin-4 + 500 nM oligomers or 1 μM insulin + 500 nM oligomers 

for 18 hours. Quantification of DCV transport parameters is shown in Supplemental Table 2. 

 

Supplemental Video 3. Exendin-4 blocks Aβ-oligomer-induced disruption of mitochondria 

transport. Hippocampal cultures expressing mitochondrially-targeted YFP were used. Video 

shows time-lapse imaging of mitochondria transport in representative axons from cultures 

exposed to 300 nM exendin-4 + 500 nM oligomers for 18 hours. Quantification of mitochondria 

transport parameters is shown in Supplemental Table 3. 
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Supplemental Table 1: Demographic and Autopsy Data 
on Human Cases 

Variable  NCI  AD 
     
Number of Cases  22  22 
Age (y, mean ± SD)*  71.45 ± 13.44  72.77 ± 11.13 
Males/Females  10/12  10/12 
PMI (h, mean ± 
SD)* 

 12.43 ± 5.18  10.43 ± 4.24 

     
AD = Alzheimer’s Disease Cases, NCI = Non-Cognitively Impaired Cases 
*No significant difference between NCI and AD groups 
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Supplemental Table 2: Quantitative analysis of DCV transport 
       

  DCVs   
 Traffic values    %   
 All events  Anterograde Retrograde  All events 

Flux (min-1)          

  
 

 
   

 
  

  
 

 
  

 
  

  
  

 
 

 
 

 
 

    
 

  
  
  

 
 

 
    

 
  

 
  
  
  

 
 

  
 

     
  

 
  

Vehicle 18h 10.28 ± 1.49 6.60 ± 1.18  3.67 ± 0.55 #  
100.00 ±

14.09 
AβOs 18h 2.55 ± 0.49 1.40 ± 0.29 ** 1.15 ± 0.23 **  24.78 ± 4.75 **

AβOs scrambled 8.05 ± 0.55 4.42 ± 0.41 ++ 3.63 ± 0.44 ++  78.29 ± 5.35 ++

Insulin + AβOs 10.35 ± 1.39  6.13 ± 0.85 ++ 4.26 ± 0.81  ++  
100.64 ±

13.55 ++

Exendin + AβOs 8.68 ± 1.29 4.35 ± 0.59 ++ 4.34 ± 0.85 ++  84.43 ± 12.63 ++

JNK inhibitor + AβOs 7.23 ± 1.23 3.40 ± 0.80 */+ 3.83 ± 0.54 ++  70.35 ± 12.01 ++
      

Velocity (µm/s)         
Vehicle 18h 1.66 ± 0.11 1.66 ± 0.10  1.63 ± 0.12   100.00 ± 6.68
AβOs 18h 1.32 ± 0.07 1.32 ± 0.08  * 1.34 ± 0.07   79.94 ± 4.15 * 

AβOs scrambled 1.68 ± 0.09 1.74 ± 0.07  + 1.59 ± 0.14   101.51 ± 5.72  +

Insulin + AβOs 1.75 ± 0.09 1.82 ± 0.09 ++ 1.63 ± 0.09  +  105.44 ± 5.19  +
Exendin + AβOs 1.39 ± 0.10 1.37 ± 0.10  1.40 ± 0.11   83.81 ± 6.19

JNK inhibitor + AβOs 1.96 ± 0.08 1.94 ± 0.09   1.95 ± 0.08  *  118.61 ± 4.73  *
        

Run length (µm)         
Vehicle 18h 8.45 ± 0.69 9.53 ± 0.83  6.78 ± 0.51   100.00 ± 8.19
AβOs 18h 5.20 ± 0.33 5.30 ± 0.42 ** 4.90 ± 0.39  *  61.56 ± 3.85 **

AβOs scrambled 6.03 ± 0.45 6.52 ± 0.56 * 5.39 ± 0.46   71.32 ± 5.31 * 

Insulin + AβOs 7.72 ± 0.61 8.53 ± 0.76 ++ 6.70 ± 0.56  +  91.37 ± 7.23 ++
Exendin + AβOs 7.71 ± 0.76 8.02 ± 0.73  + 7.26 ± 0.94  +  91.19 ± 8.98  +

JNK inhibitor + AβOs 5.13 ± 0.31 5.00 ± 0.42 ** 5.06 ± 0.30  *  60.74 ± 3.71 **
                    
Vehicle n=21 kymographs (21 cells, 3669 vesicles) / AβOs n=25 kymographs (25 cells, 1332 vesicles)  
AβOscr. n=10 kymographs (10 cells, 1917 vesicles) / Insulin + AβOs n=14 kymographs (14 cells, 3273 vesicles)  

  
        

       
 

       
       

        
 

Exendin + AβOs n=15 kymographs (15 cells, 2280 vesicles) / JNK inhibitor + AβOs n=15 kymographs (15 cells, 2336 vesicles)
* p<0.05 when compared with vehicle (from each column) 
** p<0.0001 when compared with vehicle (from each column) 
 + p<0.05 when compared with AβOs (from each
column)  
 ++ p<0.0001 when compared with AβOs (from each column) 
# p<0.0001 when compared vehicle anterograde with vehicle retrograde
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Supplemental Table 3: Quantitative analysis of mitochondria transport     

  Mitochondria   

 Traffic values  % 
 All events Anterograde Retrograde  All events  

Flux (min-1)         
Vehicle 18h 0.24 ± 0.05 0.10 ± 0.03  0.14 ± 0.03   100.00 ± 21.70  
AβOs 18h 0.06 ± 0.03 0.02 ± 0.01  * 0.04 ± 0.02 *  26.56 ± 11.84  * 

Insulin + AβOs 0.24 ± 0.03 0.12 ± 0.02  + 0.12 ± 0.03   100.83 ± 14.51 
 
++

Exendin + AβOs 0.22 ± 0.03 0.11 ± 0.03  + 0.11 ± 0.02 
 

+  93.79 ± 13.94  + 
         

Velocity (µm/s)         
Vehicle 18h 0.42 ± 0.04 0.30 ± 0.04  0.46 ± 0.07   100.00 ± 8.73  
AβOs 18h 0.27 ± 0.07 0.10 ± 0.05  * 0.35 ± 0.10   63.32 ± 18.02  

Insulin + AβOs 0.46 ± 0.05 0.39 ±0.07  + 0.46 ± 0.07   108.89 ± 12.91  
Exendin + AβOs 0.42 ± 0.04 0.34 ± 0.04  + 0.47 ± 0.07   100.32 ± 9.31  

         
Run length (µm)         

Vehicle 18h 8.26 ± 1.07 5.36 ± 0.89  8.89 ± 1.50   100.00 ± 12.93  

AβOs 18h 3.27 ± 0.98 1.89 ± 0.94 
 

** 2.80 ± 0.95 
 
*  39.60 ± 11.87  * 

Insulin + AβOs 6.88 ± 0.79 6.49 ± 1.12 
 

++ 5.83 ± 0.98 
 

+  83.31 ± 9.51   + 

Exendin + AβOs 9.06 ± 1.06 9.35 ± 2.11  + 8.99 ± 1.90 
 

+  109.70 ± 12.86  + 
               

            
Vehicle n=15 kymographs (15 cells, 229 vesicles) / AβOs n=15 kymographs (15 cells, 56 vesicles)     
 Insulin + AβOs n=13 kymographs (13 cells, 275 vesicles) / Exendin + AβOs n=14 kymographs (14 cells, 257 vesicles)   
*p<0.05, when compared with vehicle (from each column)    

**p<0.0001, when compared with vehicle (from each column)   

 + p<0.05 when compared with AβOs (from each column)        
 ++ p<0.0001 when compared with AβOs (from each 
column)        
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