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Chapter2, Figure 1: Characterization of enriched oligomeric and fibrillar A�1-42 

preparations 
Preparations enriched in oligomeric (Oligomers) and fibrillar (Fibrils) A�1-42 were prepared 
as described in Materials and Methods. A. Representative electron microscope images of 
oligomeric and fibrillar preparations of A�1-42 (scale bar 200nm) using negative stain. B. ThT 
assay performed on the oligomeric (Oligo) and fibrillar (Fibril) A� preparations. Graph 
represents the mean ± S.D. for n=15 from triplicate wells from 5 separate experiments using 
oligomeric or fibrillar enriched A�1-42 preparations. C. HEK 293 cells or D. SK-N-SH cells 
differentiated for 5 days were treated without A�1-42 (Control) or with 10μM oligomeric or 
fibrillar A�1-42 for 48h. Viability of the cells was determined by MTT assay and is depicted as 
percentage of control. The graphs represent the mean ± S.D. for n=9 from triplicate wells 
from three independent experiments using different A�1-42 preparations. � p<0.005; ** 
p<0.001 . E.  SK-N-SH cells were treated as in D. and TUNEL staining was performed to 
assess apoptosis, Calnexin was used as counterstain. 
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Chapter 2, Figure 3: ERAI is an ER stress-specific reporter 
A. HEK293 ERAI cells were treated with increasing tunicamycin concentrations for 24 hrs. 
Shown are representative fluorescence pictures, in the top panel DAPI-staining of the nuclei, 
in the bottom panel the YFP signal of the ER stress reporter. B. Western blot analysis of BiP 
levels in differentiated SK-N-SH cells treated with 0.2 �g/ml tunicamycin or 100 nM 
epoxomycin for 24 hrs. The antibody recognizes several Hsp70 proteins: top band indicated 
with the arrow is BiP, the middle band is cross-reactivity with Hsc70 and the lower band that 
is only visible in the epoxomycin treated sample is Hsp70. C. HEK293 ERAI cells were 
treated with 0.2 �g/ml tunicamycin or 100 nM epoxomycin for 24 hrs. Shown are 
representative fluorescence pictures, in the left panel DAPI-staining of the nuclei, in the right 
panel the YFP signal of the ER stress reporter.  
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Chapter2, Figure 4: Mild UPR induction by A�1-42  is dependent on its aggregation state 
A. ERAI293 ER-stress reporter cells were incubated without A� (Control) or in the presence 
of 10�M oligomeric (Oligomers) or fibrillar (Fibrils) preparations of A�1-42 for 48 hrs. 
Treatment with 0.2μg/ml Tunicamycin (TM) for 24hrs is shown as positive control. Shown 
are representative fluorescence pictures from a representative experiment, in the top panel 
DAPI-staining of the nuclei, in the bottom panel the YFP signal of the ER stress reporter. B. 
Distribution of the fluorescence intensity in HEK293 ERAI cells after treatment with 0.1, 0.2 
and 0.5 �g/ml tunicamycin (TM) for 24 hrs or 10�M oligomeric (Oligo) A�1-42 for 48 hrs. 
See materials and methods for details. 
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Chapter 2, Figure 5: ER stress induction sensitizes cells specifically for oligomeric A�1-42 
toxicity 
SK-N-SH cells were differentiated for 5 days prior to co-incubation for 48hrs with 0 or 0.1 
μg/ml Tunicamycin (0.1 TM) and 1�M oligomeric (O) or fibrillar (F) preparations of A�1-42. 
A. Viability of the cells was determined by MTT assay and is depicted as percentage of 
control (= untreated cells). The graphs represent the mean ± S.D. for n=6 from triplicate wells 
from two independent experiments using different A�1-42 preparations. B. TUNEL staining 
of SK-N-SH cells treated as in A. Calnexin was used as counterstain.  
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Chapter 3, Figure 1: (On previous page) Structural and biological properties of TMR- 
A�1-42.  
Preparations enriched in oligomeric (Oligo) and fibrillar (Fibrils) A�1-42 were prepared as 
described in Materials and Methods. Representative electron microscope images of 
oligomeric (A-B) and fibrillar (C-D) preparations of TMR-labelled A�1-42 and A�1-42 using 
negative stain. (Scale bar: 100nm (A-D)). (E) The width of A� fibrils (in nm) on TEM was 
measured using the AnalySIS © software. Graph represents the mean ± S.D. for n�30 from 
two separate experiments. (F-I) The �-sheet content of A� fibrils as well as TMR-labelled A� 
fibrils was analyzed using Congo Red (CR) staining. 5μl drops from labelled or unlabelled 
A� fibril solution was spotted on a glass coverslip, allowed to dry, and subsequently stained 
with CR, as described in Materials & Methods. Shown are bright light pictures from 
TAMRA-A� fibrils (F) and A� (G) stained with CR and polarized light pictures (H, I) to 
analyze the CR birefringence, indicative for their �-sheet content. (Scale bars: 100 μm). (J) 
SK-N-SH cells differentiated for 5 days were treated in absence (Control) or presence of 
10μM oligomeric or fibrillar TMR-A�1-42 or unlabelled A�1-42 for 48h. Viability of the cells 
was determined by MTT assay and is depicted as percentage of control. The graph represents 
the mean ± S.D. for n=6 from triplicate wells from two independent experiments.  � p<0.001 
(Student’s t-test). 
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Chapter 3, Figure 2: Aggregation state dependent internalization of A�1-42 
Shown are confocal images from HeLa cells (A, C, E) and differentiated SK-N-SH cells (B, 
D, F-H)  treated with either 10 �M oligomeric (A, B, G, H) preparations of TMR- A�1-42  for 
15 min or 10 μM fibrillar preparations for 15 (C,D) or 60 (E, F) min. After fixation, cells 
were counterstained with a Calnexin antibody (green) and/or DAPI (blue). Oligomeric A�1-42 
is also internalized at the extensions of differentiated SK-N-SH cells (G, H). Asterisks 
indicate aggregates in the oligomeric preparation not internalized by the cells. Scale bar: 8 
μm. 
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Chapter 3, Figure 3: A�1-42 oligomers are internalized via endocytosis. 
Differentiated SK-N-SH cells or HeLa cells were co-incubated with 10μM oligomeric TMR-
A�1-42 and 40μg/ml Alexa488-Tfn for different times.  (A-B) Confocal images from HeLa 
(A) and differentiated SK-N-SH (B) cells treated with oligomeric preparations of TMR-A�1-42 

for 2 min. TMR-A�1-42 oligomers are not internalized after 2 min. (C-H) Confocal images 
from HeLa cells (C-E) and differentiated SK-N-SH (F-H) treated with TMR-A�1-42 oligomers 
(C, F) in presence of Alexa-488-Tfn (D, G) for 15 min. Yellow signal (arrows) in the overlay 
pictures (E, H) shows partial co-localization of A� with endosomes. TMR-A�1-42oligomers 
are internalized after 15 min. Asterisks indicate larger aggregates in the oligomeric 
preparation not internalized by the cells. Scale bar: 5 μm. 
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Chapter 3, Figure 4: Inhibition of endocytosis prevents uptake of A�1-42 oligomers in 
HeLa cells 
HeLa cells (A-H) were treated with 40μg/ml Alexa488-Tfn or 10 μM TMR-A�1-42oligomers 
for 15 min following a pretreatment in absence (A, C, E, G) or presence (B, D, F, H) of 5mM 
M�CD for 30 min. Immuno-fluorescence pictures (A-D) demonstrating inhibition of 
endocytosis of Alexa488-Tfn after M�CD treatment and confocal pictures (E-H) showing 
inhibition of uptake of TMR-A�1-42oligomers (insets show nuclei of HeLa cells stained with 
DAPI) Asterisks indicate larger aggregates in the oligomeric preparation not internalized by 
the cells. Scale bars: 10 μm.  
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Chapter 3, Figure 5: Inhibition of endocytosis prevents uptake of A�1-42 oligomers in 
SK-N-SH cells 
Differentiated SK-N-SH cells (A-D) were treated with 10 μM TMR-A�1-42oligomers for 
15min following a pretreatment in absence (A, C) or presence (B, D) of 1mM M�CD for 30 
min. Shown are confocal pictures showing inhibition of uptake of TMR-A�1-42oligomers (A, 
B) or Alexa-488-Tfn (C, D); cells are counterstained with DAPI (blue). Asterisks indicate 
larger aggregates in the oligomeric preparation not internalized by the cells. Scale bars: 10 
μm. 
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Chapter 3, Figure 6: A�1-42 oligomers do no traffic towards the ER- and Golgi- 
compartments 
Differentiated SK-N-SH cells (A, B, F-H) or HeLa cells (C-E) were treated with 10μM 
oligomeric TMR-A�1-42 (in red) for the indicated times and counterstained with ER or Golgi 
markers. (A,B) Confocal images from SK-N-SH cells counterstained for GM130 (green) and 
DAPI (blue). TMR-A� is shown in red. TMR-A� oligomers are not present in the Golgi-
compartment of SK-N-SH cells after 1 hr (A) or 4 hrs (B). (C-H) Confocal images from HeLa 
(C-E) and differentiated SK-N-SH cells (F-H) counterstained for Calnexin (green). TMR-A� 
is shown in red. TMR-A� oligomers are not present in the ER after 1 hr (C, F), 4 hrs (D, G) 
and 24 hrs (E, H). Scale bars: 10 μm 
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Chapter 3, Figure 7: Internalized A�1-42 oligomers is targeted to lysosomes 
HeLa cells (A-C, G) and  differentiated SK-N-SH cells (D-F, H) were treated with 10μM 
TMR-A�1-42 oligomers for 1hr (A-F) or 4hrs (G-H) and subsequently incubated with 50nM 
Lysotracker (LT) Green. Merged confocal images (C, F, G, H) present TMR-A�1-42oligomers 
in red, LT in green and co-localization of A� oligomers with lysosomes in yellow (arrows). 
Scale bar: 10 μm  
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Chapter 6, Figure 1: Aggregation specific effects of A� 
Ab peptide can exist in diverse assembly states. These different assembly forms greatly differ 
in their neurotoxic potential while also the molecular mechanisms they activate are shown to 
be specific for the aggregation state. While monomeric A� is thought to be non-toxic, other 
aggregation states are toxic: Oligomers induce neurotoxicity from outside the cell as wells as 
from the inside. Internalization of A� by the cell (possibly via NAchRs or other receptors) 
contributes to oligomer toxicity. A� oligomers induce toxicity via ER stress; intracellular 
produced A� also affects the ER stress response. Fibrillar A�, present in plaques, is generally 
considered to be less toxic. Fibrils cannot enter subcellular space of neurons, but can confer 
toxicity by microglial activation. Both oligomers and fibrils show extensive cell surface 
binding, most likely explaining part of their toxicity. See text for more details. 

 


