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Results 

TEM characterization of the assemblies formed by the Aβ40-IAPP interaction  

We used TEM to characterize the species of the self-assembly process of Aβ40, IAPP, and 

the Aβ40-IAPP incubations studied by the ThT and MTT assays (Figures 5a, 5b). At the 24 h 

time point, pre- or protofibrillar oligomers were the main species in the Aβ40 solution and the 

IAPP solution consisted mainly of mature IAPP fibrils (Supporting Figure 1) which was 

consistent with the results of the ThT and MTT assays. The Aβ40-IAPP mixture consisted of 

two species: (a) round or elliptical oligomers of various diameters ranging mostly between 20 

and 50 nm and (b) fibrils. Notably, the round oligomers of the mixture were not present in the 

Aβ40 or IAPP alone incubations and had a similar appearance to the oligomers found in the 

Aβ40-IAPP-GI incubations indicating that they might be Aβ40-IAPP hetero-oligomers 

(Supporting Figure 1, Figure 2e). TEM at 7 days showed that fibrils indinstinguishable from 

mature Aβ40 or IAPP fibrils were the main species in the Aβ40-IAPP incubation (Supporting 

Figure 1). The round oligomeric species were absent from the 7 days aged Aβ40-IAPP 

incubation which suggested that these assemblies formed transiently and converted 

subsequently into fibrils.  

 

 

 

 

 

 

 

 

 

Supporting Figure 1. TEM of assemblies of the incubations of Aβ40, IAPP, and the Aβ40-IAPP 
mixture (Figures 5a, 5b) at 24 h and at the end point of fibrillogenesis (7 days) (bars, 100 nm). Arrows 
in the Aβ40-IAPP mixture depict round oligomers -possibly Aβ40-IAPP hetero-oligomers- of similar 
appearance to the ones in the Aβ40-IAPP-GI mixture (Figure 2e).  
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IAPP attenuates cytotoxic self-assembly only of prefibrillar Aβ40 species and has no 

effects on fibrillar Aβ40 

We next examined what stage of the Aβ40 fibrillogenesis and cytotoxicity pathway prefibrillar 

IAPP interferes with. Freshly dissolved IAPP was mixed with Aβ40 before (0 h) and after 

nucleation (72 h) of Aβ40 fibrillogenesis and kinetics of fibrillogenesis were followed by the 

ThT assay (Supporting Figure 2a). While IAPP delayed Aβ40 fibrillogenesis when added to 

prefibrillar Aβ40, it did not affect further fibrillogenesis of a 72 h aged and already fibrillar 

Aβ40 solution (Supporting Figure 2a). Aliquots of the 72 h aged incubations were then added 

to PC-12 cells (Supporting Figure 2b). The MTT assay showed that IAPP attenuated 

formation of more cytotoxic Aβ40 species when added to prefibrillar Aβ40 but did not affect 

cytotoxicity of a 72 h aged, already fibrillized, and strongly cytotoxic Aβ40 solution 

(Supporting Figure 2b).  

 

Fibrillar IAPP does not attenuate Aβ40 cytotoxic self-assembly  

IAPP was allowed to age. At various time points of its fibrillization, aliquots were mixed (1/1) 

with freshly dissolved Aβ40 and kinetics of fibrillogenesis were assessed by the ThT assay 

(Supporting Figure 2c). A delay of fibrillogenesis and cytotoxicity of Aβ40 by IAPP was only 

observed when freshly dissolved IAPP (0 h) was immediately mixed with freshly dissolved 

Aβ40 (Supporting Figure 2c). By contrast, when partially or fully fibrillized IAPP was used, i.e. 

at the time points of 0.5, 4, and 8 h, no attenuating effects on Aβ40 fibrillogenesis were 

observed (Supporting Figure 2c). Addition of a fibrillar IAPP solution to freshly dissolved 

Aβ40 (1/1 on a monomer basis) and assessment of cytotoxicity towards PC-12 cells by MTT 

reduction clearly showed that fibrillar IAPP had no effect on Aβ40 cytotoxicity (Supporting 

Figure 2d). 
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Supporting Figure 2. Effects of prefibrillar or fibrillar IAPP species on cytotoxic fibrillogenesis of Aβ40 
and vice versa as studied by ThT binding and cytotoxicity assays.  
a) Prefibrillar IAPP delays fibrillogenesis of prefibrillar Aβ40 and does not affect fibrillar Aβ40 species. 
Aβ40 (16.5 μM) was allowed to aggregate. At the indicated time points (arrows) aliquots were mixed 
with freshly dissolved IAPP (1/1) and fibrillogenesis of Aβ40 alone (black symbols) versus the mixtures 
(red symbols, mixture made at 0 h; blue symbols, IAPP added to 72 h aged Aβ40) was quantified by 
the ThT assay. Grey bars indicate time points of addition of solutions to the cells (Supporting Figure 
2b). Data are means (+SEM) of 4-8 assays. 
b) Prefibrillar IAPP attenuates cytotoxic self-assembly of prefibrillar Aβ40 species and has no effect on 
cytotoxicity of fibrillar Aβ40 species. Solutions of Supporting Figure 2a (black symbols, 72 h aged 
Aβ40; red symbols, IAPP + non-aged Aβ40; blue symbols, IAPP + 72 h Aβ40) were added to PC-12 
cells at 72 h (grey bar in Supporting Figure 2a) at the indicated final concentrations. Cell viability was 
assessed via the MTT assay. Data are means (+SEM) of 3-4 assays (n=3 each). 
c) Aβ40 fibrillogenesis is delayed only by prefibrillar IAPP species and Aβ40 delays fibrillogenesis only 
of prefibrillar IAPP solutions. IAPP alone (16.5 μM) was allowed to aggregate (red symbols). At 
various time points of its fibrillization process (0 h, pink symbols; 0.5 h, green symbols; 4 h, blue 
symbols; and 8 h, light blue symbols) aliquots were mixed with freshly dissolved Aβ40 (1/1) and 
fibrillogenesis of IAPP, Aβ40 (black symbols), and the mixtures was quantified by the ThT assay. The 
grey bar indicates the time point of addition of solutions to cells for the assessment of cytotoxicities 
(Supporting Figure 2e). Data are means (+SEM) of 3-8 assays. 
d) Fibrillar IAPP does not inhibit Aβ40 cytotoxicity: Fibrillar IAPP was mixed (1/1) with freshly dissolved 
Aβ40 (16.5 μM). Solutions of Aβ40 (black symbols), fibrillar IAPP (blue symbols), and the mixture of 
fibrillar IAPP with Aβ40 (red symbols) were aged for 72 h, added to PC-12 cells at the indicated final 
concentrations, and cell viability was assessed via the MTT assay. Data shown are means (+SEM) of 
2-4 assays (n=3 each). 
e) Prefibrillar Aβ40 delays further cytotoxic self-assembly of prefibrillar IAPP species and has no effect 
on fibrillar IAPP. Solutions used for the ThT assay (Supporting Figure 2c) were added to RIN5fm cells 
at 24 h and viabilities were assessed by the MTT assay. Pink symbols, Aβ40 + non-aged IAPP; green 
symbols, Aβ40 + 0.5 h aged IAPP; blue symbols, Aβ40 + 4 h aged IAPP; light blue symbols, Aβ40 + 8 
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h aged IAPP; red symbols, 24 h aged IAPP; black symbols, 24 h aged Aβ40. Data are means (+SEM) 
of 3 assays (n=3 each). 
f) Aging dependence of IAPP cytotoxicity: IAPP (16.5 μM) was allowed to fibrillize (Supporting Figure 
2c). At various time points (0 h (pink symbols), 0.5 h (green symbols), 4 h (blue symbols), 8 h (light 
blue symbols), 24 h (red symbols)), aliquots were  added to RIN5fm cells and cytotoxicities were 
assessed by the MTT assay. Data are means (+SEM) of 3 assays (n=3 each). 
g) Effect of prefibrillar versus fibrillar Aβ40 species on cytotoxicity of prefibrillar IAPP: Freshly 
dissolved (prefibrillar) Aβ40 or preformed Aβ40 fibrils were added (1/1 on a monomer basis) to freshly 
dissolved (prefibrillar) IAPP (16.5 μM) (red symbols, non-aged Aβ40 + IAPP; green symbols, fibrillar 
Aβ40 + IAPP) and solutions were incubated for 24 h and added to RIN5fm cells. For comparison, a 24 
h aged IAPP alone solution (black symbols) and the fibrillar Aβ40 solution (blue symbols) were also 
added to the cells. Of note, freshly dissolved  IAPP was similarly toxic as the mixture of IAPP with non-
aged Aβ40 (Supporting Figure 2f). Following incubation with the cells for 20 h, cytotoxicities were 
assessed by the MTT reduction assay. Data shown are means (+SEM) from 3 assays (n=3 each). 
 

 

Prefibrillar Aβ40 attenuates cytotoxic self-assembly of prefibrillar IAPP species and 

has no effect on fibrillar IAPP 

We first assessed toxicities towards RIN5fm cells of the Aβ40-IAPP mixtures of the ThT 

assay shown in Supporting Figure 2c. The mixtures were made by mixing (1/1) aliquots of an 

IAPP solution at different stages of its fibrillization pathway with freshly dissolved (prefibrillar) 

Aβ40 (Supporting Figure 2c). Mixtures were added to RIN5fm cells 24 h following the begin 

of IAPP incubation and cytotoxicities were assessed by MTT reduction and compared with 

cytotoxicities of IAPP alone before mixing (Supporting Figures 2e, 2f). At the time point of 24 

h, only Aβ40 alone and the Aβ40-IAPP mixtures that were made by mixing Aβ40 with 0 and 

0.5 h aged IAPP were still in the lag-phase whereas all other incubations were already 

fibrillized (Supporting Figure 2c). IAPP was already cytotoxic when added to the cells within 

0-30 min following solution preparation and its cytotoxicity increased and reached a 

maximum after 4 h of aging (Supporting Figure 2f). The 24 h aged Aβ40-IAPP mixtures, 

however, which were made by addition of 0-30 min aged IAPP to prefibrillar Aβ40 were as 

cytotoxic as 0-30 min aged IAPP and were thus clearly less toxic than 24 h aged IAPP 

(Supporting Figures 2e, 2f). By contrast, the Aβ40-IAPP mixtures which were made by 

addition of fibrillar (4 and 8 h aged) IAPP incubations to prefibrilar Aβ40 had similar 

cytotoxicity to 4-24 h aged IAPP.  
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Fibrillar Aβ40 does not attenuate IAPP cytotoxic self-assembly  

Solutions containing preformed Aβ40 fibrils were added (1/1 on a monomer basis) to freshly 

dissolved (prefibrillar) IAPP  and solutions were incubated for 24 h and added to RIN5fm 

cells. The MTT reduction assay showed that the mixture of Aβ40 fibrils with IAPP had the 

same cytotoxicity as 24 h aged IAPP or fibrillar Aβ40 alone (Supporting Figure 2g).  

 

 

 

 

 

 

 

 

 
Supporting Figure 3. Characterization of hetero-oligomers formed between Aβ40 and IAPP-GI or 
Aβ40 and IAPP following their stabilization by cross-linking (Figure 5f). Densitometric quantification of 
the main bands of the Western blots (WB) shown under Figure 5f. Left panel, bands revealed by anti-
IAPP antibody. Right panel, bands revealed by anti-Aβ40 antibody. Arrows indicate assemblies that 
were present in higher amounts in the mixtures than in incubations of peptides alone.  
 

 

Experimental Section  

Peptides and Peptide Synthesis 

Synthetic Aβ40 (TFA salt) was obtained from Bachem, dissolved at 1 mg/ml in a mixture of 

72% ACN in water containing 0.04% TFA, aliquoted, and lyophilized. Aβ40 stocks were 

freshly made by reconstituting freshly lyophilized Aβ40 aliquots with HFIP and their 

concentrations were determined by the bicinchoninic acid (BCA) assay (Pierce). Synthetic 

glucagon and rat IAPP (rIAPP) were obtained from Calbiochem. Synthetic (human) IAPP 

was obtained from Calbiochem or by Fmoc-solid phase synthesis (see below). IAPP from 

Calbiochem was dissolved in HFIP and repurified by reverse phase HPLC (RP-HPLC) prior 

to preparation of stock solutions in HFIP (see below). In the case of IAPP obtained by Fmoc-
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solid phase peptide synthesis, crude IAPP in reduced form was obtained following 

deprotection and cleavage of the peptidyl-resin as described.[1] This product was subjected to 

air-oxidation in aqueous 0.1 M NH4CO3 containing 6 M GdnHCl, purified by RP-HPLC, 

redissolved in HFIP, and repurified by RP-HPLC just before preparation of stocks.[1] 

Repurified IAPP was dissolved in HFIP at 200-500 μM, filtered over 0.2 μm filters (Milllipore), 

and concentrations of stocks were determined by UV spectroscopy and confirmed by the 

BCA assay.[1] Reproducible results were obtained with freshly made and seed-free stock 

solutions of various different synthetic lots of Aβ40 or IAPP. The IAPP mimic IAPP-GI and the 

fluorescein- and biotinyl-labeled IAPP-GI and IAPP analogs were synthesized, purified, and 

characterized as recently described.[1] 

 

Transmission Electron Microscopy (TEM)  

10 μl aliquots were applied on carbon-coated grids, washed with destilled water, and stained 

with uranyl acetate and examined with a Philips EM 400 T electron microscope as 

described.[1] 

 

Thioflavin T (ThT) Binding Assays 

ThT binding was measured on aliquots of peptide incubations (16.5 μM) made in 50 mM 

sodium phosphate buffer, pH 7.4, containing 100 mM NaCl and 0.5% HFIP (ThT assay 

buffer) at room temperature.[1] For the studies of the effects of IAPP-GI on Aβ40 

fibrillogenesis and cytotoxicity, a stock solution of IAPP-GI in HFIP was mixed with a stock 

solution of Aβ40 in HFIP, and, following evaporation of HFIP via a nitrogen stream, ThT 

assay buffer (see above) was added. Incubations of Aβ40 alone were performed under the 

same conditions and were included in each experimental set. Of note, same inhibitory effects 

on Aβ40 fibrillogenesis and cytotoxicity were found when a freshly made Aβ40 solution (in 

ThT assay buffer) was mixed with IAPP-GI (in dry form). For the studies on the effect of 

IAPP-GI on Aβ40 fibrillogenesis at different time points, freshly made or aged Aβ40 solutions 

(in ThT assay buffer) were added to IAPP-GI (in dry form). For the studies on the effect of 
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prefibrillar or fibrillar IAPP on prefibrillar Aβ40 species and vice versa, incubations were made 

by adding aliquots of freshly made or aged IAPP solutions (made by dissolving an 

appropriate amount of IAPP (dry aliquot from evaporation of a freshly made HFIP stock) into 

ThT assay buffer) to the appropriate amounts of Aβ40 (in dry form, obtained by evaporation 

of HFIP stocks). For studying the effect of prefibrillar IAPP on fibrillar Aβ40, an aliquot of an 

aged fibrillar Aβ40 solution (made in ThT assay buffer as described above) was added to 

IAPP (in dry form). Kinetics of fibrillogenesis (unstirred) were followed for up to 7 days. At the 

indicated time points, aliquots of the solutions were gently mixed with a ThT solution (5 μM 

ThT in 0.05 M glycine/NaOH, pH 8.5) and ThT binding was determined immediately by 

measuring fluorescence emission at 486 nm (triplicate determination) following excitation at 

450 nm using a 1420 Multilabel Counter Victor2 (PerkinElmer Life Sciences, Germany). 

 

Far-UV CD Spectroscopy 

CD measurements were performed using an AVIV 202SF spectropolarimeter. Spectra were 

collected between 200 and 250 nm at 1 nm intervals, a response time of 2 sec, and at room 

temperature. Solutions subjected to CD measurements contained Aβ40 alone (5 μM), IAPP-

GI or IAPP alone (5 μM), and mixtures of Aβ40 with IAPP-GI or IAPP (5 μM each) in 50 mM 

sodium phosphate buffer, pH 7.4, containing 100 mM NaCl and 1% HFIP (Figure 3a) or in 10 

mM sodium phosphate buffer, pH 7.4, containing 1% HFIP. Of note, Aβ40 was in the lag-time 

of its fibrillization under the above conditions according to ThT and TEM (not shown). The 

spectrum of buffer was subtracted from the CD spectra. 

 

Pull-Down Assays 

Synthetic Biotin-IAPP-GI (Nα-[biotinyl-Aca0]IAPP-GI)  or Biotin-IAPP (Nα-[biotinyl-Aca0]IAPP) 

(2.5 μM) were incubated (1 h) alone or in a mixture with Aβ40 (2.5 or 5 μM) in 1 ml of 10 mM 

sodium phosphate buffer, pH 7.4, (assay buffer) at room temperature. Aβ40 alone (2.5 or 5 

μM) was also included to the incubations to control for nonspecific binding to the beads. ThT 
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assay and CD studies had previously shown that Aβ40 was in the lag-phase of its 

fibrillization process (not shown). The pull-down assays using streptavidin-coated magnetic 

beads were then performed essentially as described.[1, 2] Briefly, beads were washed, 

blocked, incubated with assay buffer, and preincubated peptide solutions (see above) were 

then added to the beads. After incubation for 1 h, bead-bound complexes were isolated by 

magnetic affinity and beads were washed. Reducing NuPAGE sample loading buffer was 

added, the beads were boiled (5 min), and supernatants containing complexes or peptides 

alone were subjected to NuPAGE electrophoresis in 4-12 % Bis-Tris gels with MES running 

buffer according to the manufacturer’s (Invitrogen, Germany) recommendations. Equal 

amounts of peptides (100% input of biotinyl peptide: 4 μg; 50% of input of Aβ40: 4 μg in Fig. 

3B, 5D) were loaded. Peptides were blotted onto nitrocellulose using a XCell II Blot Module 

blotting system (Invitrogen). Aβ40 bound to Biotin-IAPP-GI or Biotin-IAPP was revealed by 

Western blotting using a polyclonal rabbit anti-Aβ40 antibody (Sigma) in combination with 

peroxidase (POD)-coupled secondary antibody and the Super Signal Duration ECL staining 

solution (Pierce/KMF, Germany). Control blots were performed to stain Biotin-IAPP-GI or 

Biotin-IAPP and were developed with streptavidin-POD. No NSB was found for Aβ40 under 

the applied conditions. A molecular weight marker ranging from 3-185 kDa (Invitrogen) was 

electrophoresed in the same gels. 

 

Cross-linking and NuPAGE analysis 

Peptides or peptide mixtures (50 μM each) were incubated in 10 mM sodium phosphate 

buffer, pH 7.4, at room temperature for 3 h. Cross-linking was performed according to 

standard protocols. Briefly, peptide solutions were incubated with aqueous glutaraldehyde 

solution (25%) (Sigma) for 2 min at room temperature. The reaction was then quenched by 

the addition of a freshly made 2M solution of NaBH4 in 0.1 M NaOH. Following incubation for 

20 min at room temperature solutions were placed on ice and titrated to pH 2.5-3.0 using 

aqueous trichloroacetic  acid (TCA) (10%). Solutions were allowed to stand on ice for 20 min, 

and following centrifugation (10 min, 12000g) pellets were dissolved in NuPAGE sample 
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buffer, boiled for 5 min and subjected to NuPAGE electrophoresis in 4-12 % Bis-Tris gels 

with MES running buffer according to the manufacturer’s (Invitrogen) recommendations.[1] 

Cross-linked peptides were visualized by Western blotting which was performed as 

described above under pull-down assays. Complexes containing Aβ40 were revealed by 

Western blotting using a polyclonal rabbit anti-Aβ40 antibody (Sigma) while the ones 

containing IAPP-GI or IAPP using a polyclonal rabbit anti-IAPP antibody (Bachem). Of note, 

supernatants were also subjected to NuPAGE and Western blotting and very low amounts of 

monomers and dimers were found whereas no higher order oligomers could be detected. 

These findings were consistent with a quantitative precipitation of the peptides and their 

hetero-complexes. We also tested the specificity of the applied antibodies and found no 

cross-reactivity between Aβ40 and the anti-IAPP antibody or IAPP and the anti-Aβ40 

antibody. To confirm the specificity of cross-linking, Aβ40 and glucagon, a 29-residue 

conformationally flexible and amyloidogenic polypeptide, were cross-linked and no hetero-

complexes were found (not shown).  

 

Fluorescence Spectroscopy Studies 

Fluorescence measurements were performed with a Spex Fluorolog 2 fluorescence 

spectrophotometer as described.[1] Excitation was at 492 nm and fluorescence emission 

spectra between 500 and 600 nm were recorded. Measurements were performed in freshly 

made solutions containing Fluos-IAPP-GI or Fluos-IAPP (1 nM) and varying amounts of Aβ40 

in 10 mM sodium phosphate buffer, pH 7.4, containing 1% HFIP (assay buffer) at room 

temperature (25oC). Of note, we have previously found that introduction of Nα-amino-terminal 

fluorescein label in IAPP and IAPP-GI did not significantly affect their biophysical properties 

and that both peptides were mainly in a monomeric state at 1 nM.[1] Stocks of freshly oxidized 

and HPLC purified fluorescein-labeled peptides were made in HFIP, kept at 4οC, and used 

for fluorescence binding studies within 24 h.[1] Exact concentrations were determined by UV-

spectroscopy. Aβ40 stocks in HFIP were also freshly made, kept at 4oC, and used within few 

hours. Hetero-complex formation and affinities of interactions between Fluos-IAPP or Fluos-
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IAPP-GI with Aβ40 were assessed by measuring fluorescence spectra within 2-5 min 

following solution preparation. Apparent affinities (app. Kds) were estimated using 1/1 binding 

models which was in accordance with the observed stoichiometries of inhibitory effects. 

However, due to the strong self-association potential of Aβ40 more complex binding models 

might also be applicable.[3] Sigmoidal curve fittings and estimation of app. Kds were 

performed with GraphPad Prism software as described.[1]  

 

Assessment of Cytotoxicity via the MTT Reduction Assay 

RIN5fm cells were cultured as described.[1] PC-12 cells were cultured in RPMI 1640 medium 

containing 10% heat-inactivated horse serum, 5% fetal calf serum, 25 units/ml penicillin, and 

25 μg/ml strepromycin. 24 h prior to the cell viability assay, RIN5fm were plated in 96-well 

plates at a density of 5x105 cells/ml and PC-12 cells were plated at a density of 1x105 

cells/ml in polylysine-coated 96-well plates. Peptide incubations (10 μM each) were 

performed in 100 mM Tris buffer, pH 7.4, containing 150 mM NaCl and 1.1% HFIP for 4 days 

for the studies shown in Figures 2a and 2c. All other studies were performed in combination 

with the ThT binding assay and incubations were in ThT assay buffer (50 mM sodium 

phosphate buffer, pH 7.4, containing 100 mM NaCl and 0.5% HFIP) and at a peptide 

concentration of 16.5 μM each (incubations as described under “ThT binding assays”).[1] At 

the indicated time points, aliquots of the solutions were diluted with cell culture medium and 

added to the cells at the indicated final concentrations. For the studies on the effect of the 

peptides on aged Aβ40 or IAPP solutions, aliquots of the aged solutions were first added to 

the corresponding peptides (as described under “ThT binding assays”) and solutions were 

incubated and added to PC-12 or RIN5fm cells at the indicated time points. Following peptide 

incubation with the cells for 20 h, RIN5fm cell viability was assessed by measuring the 

cellular reduction of MTT as described,[1] whereas for the PC-12 cells a slightly modified 

protocol was applied. Accordingly, PC-12 cells were first incubated with MTT (1 mg/ml) for 2-

4 h at 37oC. Thereafter, cell lysis buffer (10% SDS in 20 mM HCl, pH 4.5) was added and 

cellular MTT reduction was measured after overnight incubation at room temperature. To 
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assess the effect of preformed IAPP fibrils on Aβ40 cytotoxicity, IAPP fibrils were first 

generated as described.[1] Briefly, 100 μM IAPP in 10 mM phosphate buffer, pH 7.4, was 

incubated at room temperature for 24 h and completeness of amyloid fibril formation was 

confirmed by the ThT assay and TEM. Following centrifugation (20200 g; 20 min) and fibril 

quantification by BCA, pellets were dissolved in ThT assay buffer and solutions were then 

added (1/1 on a monomer basis) to Aβ. Solutions (including fibrillar IAPP and Aβ40 alone 

controls) were incubated for 72 h and added then to PC-12 cells. Following incubation with 

the cells for 20 h, MTT assay was performed. To assess the effect of fibrillar Aβ40 on IAPP 

cytotoxicity, a 16.5 μM Aβ40 solution was incubated in ThT assay buffer (see above) for 6 

days and fibrillization was followed by the ThT assay. Following completeness of fibrillization 

(based on ThT, TEM, and BCA quantification of pellets following centrifugation (20200 g; 20 

min) of small aliquots) the fibrillar Aβ40 solution was added (1/1 on a monomer basis) to 

IAPP. For comparison, freshly dissolved (prefibrillar) Aβ40 (16.5 μM in ThT assay buffer) was 

also mixed with IAPP. Solutions (including IAPP alone and fibrillar Aβ40 alone controls) were 

incubated for 24h, added to RIN5fm cells, and, following incubation with the cells for 20 h, 

cytotoxicities were assessed by the MTT assay. To address the question whether IAPP-GI is 

able to redissociate already formed cytotoxic Aβ40 species (Figure 4c), fibrillar Aβ40 was 

prepared from a 16.5 μM Aβ solution in ThT assay buffer as described above and, following 

dilution to 1.65 μM with ThT assay buffer, the solution was mixed with IAPP-GI (IAPP-

GI/Aβ40 molar ratio of 50/1). The solutions, including a control fibrillar Aβ40 alone solution, 

were then incubated for up to 7 days and cytotoxicities were assessed at different time points 

by the MTT assay.  

 

Assessment of Apoptosis via ELISA 

PC-12 cells were plated at a density of 1x105 cells/ml in polylysine-coated 12-well plates and 

incubated overnight (37oC, humidified atmosphere with 5% CO2). Aβ40 was incubated alone 

(100 μM) or in the presence of IAPP-GI (1/1) in 100 mM Tris buffer, pH 7.4, containing 150 
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mM NaCl and 2.2% HFIP for 4 days at room temperature. Aged solutions containing 

peptides or vehicle alone were diluted into cell cullture medium and applied to the cells at 

peptide final concentrations of 1 μM. After incubation for 20 h, cells were detached from the 

wells by short treatment with a trypsin/EDTA solution, counted, and apoptosis was assessed 

by the Cell Death Detection ELISA kit which quantitates the generated nucleosomes (Roche 

Diagnostics, Germany) as described.[1] Of note, the results of the apoptosis assays were 

independently confirmed by MTT reduction assays. 

 

References 

[1] L. M. Yan, M. Tatarek-Nossol, A. Velkova, A. Kazantzis, A. Kapurniotu, Proc. Natl. 
Acad. Sci. USA 2006, 103, 2046-2051. 

[2] A. Kapurniotu, A. Buck, M. Weber, A. Schmauder, T. Hirsch, J. Bernhagen, M. 
Tatarek-Nossol, Chem. Biol. 2003, 10, 149-159. 

[3] M. R. Eftink, in Methods in Enzymology: Fluorescence spectroscopy, Vol. 278 (Eds.: 
L. Brand, M. L. Johnson), Academic Press, San Diego, 1997, pp. 221-257. 

 


