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Type 2 diabetes is characterized by the aggregation of human islet amyloid polypeptide (hIAPP), from monomer to amyloid deposits that are made of insoluble fibrils. Discrepancies concerning the nature of formed species or oligomerization kinetics among reported in vitro studies on hIAPP aggregation process have been highlighted. In this work, we investigated if the sample itself could be at the origin of those observed differences. To this aim, four hIAPP samples obtained from three different sources or suppliers have been analyzed and compared by ThT fluorescence spectroscopy and by two recently developed techniques, capillary electrophoresis (CE), and ESI-IMS-QToF-MS. Lots provided by the same supplier were shown to be very similar whatever the analytical technique used to characterize them. In contrast, several critical differences could be pointed out for hIAPP provided by different suppliers. We demonstrated that in several samples, some oligomerized peptides (e.g., dimer) were already present upon reception. Purity was also different, and the proneness of the peptide solution to form fibrils in vitro within 24 h could vary considerably from one sample source to another but not from lot to lot of the same source. All those results demonstrate that the initial state of conformation, oligomerization, and quality of the hIAPP can greatly impact the aggregation kinetics, and thus the information provided by these in vitro tests. Finally, a careful selection of the peptide batch and source is mandatory to perform relevant in vitro studies on hIAPP oligomerization and to screen new molecules modulating this pathological process.

Introduction

Affecting more than 400 million people in the world, type 2 diabetes (T2D) is now considered a major public health issue [START_REF] Who | Diabetes[END_REF]. Treatments are only non-etiological, considering that the cause of this disease is not elucidated yet [START_REF] Pillay | Amylin uncovered: a review on the polypeptide responsible for type II diabetes[END_REF]. In 96% of diabetic patients, extracellular amyloid deposits composed of amyloid fibrils of islet amyloid polypeptide (hIAPP) are found in the pancreas [START_REF] Higham | Processing of synthetic pro-islet amyloid polypeptide (proIAPP) "amylin" by recombinant prohormone convertase enzymes, PC2 and PC3, in vitro[END_REF]. hIAPP (or amylin) is produced by proteolytic cleavage of the pro-islet amyloid polypeptide and is cosecreted with insulin in a 1:100 molar ratio [START_REF] Higham | Processing of synthetic pro-islet amyloid polypeptide (proIAPP) "amylin" by recombinant prohormone convertase enzymes, PC2 and PC3, in vitro[END_REF]. During the pathological amyloid cascade, an aggregation process which ultimately leads to the formation of amyloid plaques, morphologically distinct species of different sizes and solubilities are formed such as oligomers, protofibrils, and fibrils [START_REF] Pillay | Amylin uncovered: a review on the polypeptide responsible for type II diabetes[END_REF]. In the last decade, a new hypothesis has emerged concerning the role of hIAPP in T2D, and potential toxicity of the related species like oligomers [START_REF] Pillay | Amylin uncovered: a review on the polypeptide responsible for type II diabetes[END_REF][START_REF] Haataja | Islet amyloid in type 2 diabetes, and the toxic oligomer hypothesis[END_REF][START_REF] Jeong | Causative factors for formation of toxic islet amyloid polypeptide oligomer in type 2 diabetes mellitus[END_REF][START_REF] Nguyen | Mechanistic contributions of biological cofactors in islet amyloid polypeptide amyloidogenesis[END_REF]. This hypothesis tends to consider that small oligomers are mostly responsible for the toxicity towards β-cells.

Stable and insoluble hIAPP fibrils have been the most studied species up to now, using several analytical techniques like TEM [START_REF] Bedrood | Fibril structure of human islet amyloid polypeptide[END_REF][START_REF] Hoffmann | Time dependence of NMR observables reveals salient differences in the accumulation of early aggregated species between human islet amyloid polypeptide and amyloid-β[END_REF], Thioflavin T (ThT) fluorescence spectroscopy [START_REF] Abedini | Time-resolved studies define the nature of toxic IAPP intermediates, providing insight for anti-amyloidosis therapeutics[END_REF], and DLS [START_REF] Chen | Influence of trehalose on human islet amyloid polypeptide fibrillation and aggregation[END_REF][START_REF] Azriel | Analysis of the minimal amyloid-forming fragment of the islet amyloid polypeptide. An experimental support for the key role of the phenylalanine residue in amyloid formation[END_REF]. Little work has been devoted to the study, at a molecular level, of hIAPP oligomerization from the earliest stages of the process, while it would give insights on the parameters triggering or stopping this pathological process. In vitro studies investigating this pathological process have been based mostly on fluorescence spectrophotometry using ThT as a β-sheet probe [START_REF] Khurana | Mechanism of thioflavin T binding to amyloid fibrils[END_REF][START_REF] Pilkington | Effects of protein Corona on IAPP amyloid aggregation, fibril remodelling, and cytotoxicity[END_REF][START_REF] Sebastiao | Thioflavin T fluorescence to analyse amyloid formation kinetics: measurement frequency as a factor explaining irreproducibility[END_REF][START_REF] Young | Ion mobility spectrometry-mass spectrometry defines the oligomeric intermediates in amylin amyloid formation and the mode of action of inhibitors[END_REF][START_REF] Fortin | Inhibition of islet amyloid polypeptide aggregation and associated cytotoxicity by nonsteroidal anti-inflammatory drugs[END_REF][START_REF] Gong | Bisphenol A accelerates toxic amyloid formation of human islet amyloid polypeptide: a possible link between bisphenol A exposure and type 2 diabetes[END_REF][START_REF] Bram | Apoptosis induced by islet amyloid polypeptide soluble oligomers is neutralized by diabetes-associated specific antibodies[END_REF][START_REF] Riba | On the structure of the copper-amylin complex[END_REF], size exclusion liquid chromatography [START_REF] Bram | Apoptosis induced by islet amyloid polypeptide soluble oligomers is neutralized by diabetes-associated specific antibodies[END_REF], SDS-PAGE [START_REF] Bram | Apoptosis induced by islet amyloid polypeptide soluble oligomers is neutralized by diabetes-associated specific antibodies[END_REF][START_REF] Cheng | Silibinin inhibits the toxic aggregation of human islet amyloid polypeptide[END_REF], NMR [START_REF] Hoffmann | Time dependence of NMR observables reveals salient differences in the accumulation of early aggregated species between human islet amyloid polypeptide and amyloid-β[END_REF][START_REF] Patel | In search of aggregation pathways of IAPP and other amyloidogenic proteins: finding answers through NMR spectroscopy[END_REF][START_REF] Hoffmann | A single mutation on the human amyloid polypeptide modulates fibril growth and affects the mechanism of amyloid-induced membrane damage[END_REF], or IMS-MS [START_REF] Young | Ion mobility spectrometry-mass spectrometry defines the oligomeric intermediates in amylin amyloid formation and the mode of action of inhibitors[END_REF][START_REF] Riba | On the structure of the copper-amylin complex[END_REF][START_REF] Li | Rapid assessment of human amylin aggregation and its inhibition by copper(II) ions by laser ablation electrospray ionization mass spectrometry with ion mobility separation[END_REF][START_REF] Young | Screening and classifying small-molecule inhibitors of amyloid formation using ion mobility spectrometry-mass spectrometry[END_REF][START_REF] Young | ESI-IMS-MS: a method for rapid analysis of protein aggregation and its inhibition by small molecules[END_REF][START_REF] Dupuis | The amyloid formation mechanism in human IAPP: dimers have beta-strand monomermonomer interfaces[END_REF]. However, these studies have provided different (if not conflicting) results, in terms of observed species (size and conformations of hIAPP) and of kinetics rate of the oligomerization process. These discrepancies could be attributed to the differences in the techniques employed. However, several studies supported by the same techniques have also come to different conclusions, showing that there are other sources of variability.

Marek and co-workers have shown in 2012 that the ionic strength and the pH of the incubation solution significantly affected hIAPP fibrillization rate as monitored by ThT fluorescence spectroscopy [START_REF] Marek | Ionic strength effects on amyloid formation by amylin are a complicated interplay among Debye screening, ion selectivity, and Hofmeister effects[END_REF]. At low pH, they pointed out that even the nature of the buffer anion had an impact on hIAPP oligomerization. In 2017, Sebastiao et al. have demonstrated that the measurement frequency in ThT fluorescence spectroscopy experiments can even modify hIAPP fibrillization kinetics, indicating that agitation and slight displacements of a microplate inside the spectrophotometer were sufficient to significantly affect it [START_REF] Sebastiao | Thioflavin T fluorescence to analyse amyloid formation kinetics: measurement frequency as a factor explaining irreproducibility[END_REF]. On the other hand, Suzuki and coworkers have shown that the presence of ThT in the incubation medium did not modify the kinetics rate [START_REF] Suzuki | Alternative pathways of human islet amyloid polypeptide aggregation distinguished by (19)f nuclear magnetic resonance-detected kinetics of monomer consumption[END_REF]. All these results strongly indicate that analytical parameters (measurement intervals, temperature …) can be a variability source, as well as incubation conditions (buffers nature, concentration, pH…).

Besides, Suvorina and co-workers have demonstrated the polymorphism that could arise for Aβ 1-42 fibrils purchased from different suppliers, although incubated in the same medium. Whereas the variability has not been demonstrated on early formed species, this study showed that the peptide source can have a strong impact on its aggregation behavior [START_REF] Suvorina | Studies of polymorphism of amyloid-β 42 peptide from different suppliers[END_REF]. In 2008, our group already demonstrated differences in the Aβ 1-42 samples provided by different suppliers and already hypothesized that impurities in the peptide preparations could have a significant impact on the spontaneous aggregation of peptides as they might function as seeds for aggregation [START_REF] Verpillot | Simultaneous analysis by capillary electrophoresis of five amyloid peptides as potential biomarkers of Alzheimer's disease[END_REF]. It appeared to us then that variability may also arise from the production method of the peptide and thus from the state, purity, and quality of the different hIAPP batches employed for these studies.

Considering that no work has been reported to date about the variability induced by hIAPP provenance, we have deeply investigated whether its source had an influence on the in vitro oligomerization and fibrillization behavior of this peptide. To achieve this goal, we combined different techniques (CE-UV, ESI-IMS-QToF-MS, ThT spectroscopy) to provide a comprehensive and new way to characterize in-depth hIAPP obtained from three different suppliers. Two were commercially available, and one was produced by a custom peptide synthesis platform. We also investigated the variability of different batches of the same supplier. We characterized both fresh peptide samples and stored 1 day at room temperature to get insight on their aggregation behavior.

Materials and methods

Chemicals

Four batches of hIAPPs (TFA salt) were purchased from 3 different suppliers: Bachem, supplier A (Bubendorf, Switzerland); Sigma, supplier B (St. Louis, MO, USA); and custom peptide synthesis platform, supplier C (University of Cergy-Pontoise, Cergy-Pontoise, France) called batch A1, A2, B, and C, respectively. Details of attributes available in CoAs for each batch have been reported in Table 1. Sodium hydroxide was obtained from VWR (Fontenay-sous-Bois, France) and sodium chloride from Euromedex (Strasbourg, France). Ammonium acetate, DMSO, hexafluoroisopropanol (HFIP), methanol, hexadimethrine bromide "polybrene" (PB, MW 4000-6000 g/mol), and Thioflavin T were obtained from Sigma (St. Louis, MO, USA). All buffers were prepared in 

Sample preparation

All hIAPP samples were dissolved upon reception in 100% HFIP and incubated for 1 h at room temperature. After aliquoting them, samples were dried at 40 °C under vacuum and then stored at -20 °C. Dried peptides were reconstituted in 50 mM ammonium acetate buffer, pH 3. 

Capillary electrophoresis

CE experiments were carried out with a P/ACE MDQ (SCIEX, Brea, CA, USA) equipped with a UV detection at 200 nm. Bare fused silica capillaries (60 cm total length × 50 μm id) were purchased from Polymicro Technologies (Phoenix, AZ, USA). The polybrene (PB) coating procedure was previously described [START_REF] Berardet | A capillary electrophoresis method to investigate the oligomerization of the human islet amyloid polypeptide involved in type 2 diabetes[END_REF]. Briefly, the silica capillary was preconditioned with MeOH, 1 M NaOH 1 M, and 0.1 M NaOH 0.1 M (20 psi for 15 min). The capillary was then coated with the 0.2% (w/v) polybrene solution for 15 min at 20 psi. Capillary was finally equilibrated with the running buffer prior to the analysis.

ThT fluorescence spectroscopy

ThT spectroscopy experiments were carried out with a microplate reader (FLUOstar Optima, BMG LABTECH, Ortenberg, Germany) equipped with 440/485 excitation/emission filters. Ninety-six-well plates were used. Buffer was composed of 10 mM Tris/HCl, 100 mM NaCl, and 10 μM ThT and was adjusted to pH 7.4. Each well was filled with 195 μL of buffer and 5 μL of hIAPP solution (5 μM final concentration).

ESI-QToF-MS experiments

Mass spectrometry experiments were performed on a Synapt G2-S i HDMS Q-ToF instrument (Waters, Manchester, UK) equipped with a traveling wave ion mobility cell. In this device, the electric field which is applied in a small region, moves along the tube to transport ions to the detector, then allowing ion fractionation according to their size, charge state, shape, and collisional cross section [START_REF] Richardson | Giles Fundamentals of travelling wave ion mobility revisited: I. Smoothly moving waves[END_REF]. All samples were infused to the ion source at 5 μL/min flow rate. Acquisition of mass spectra was carried out over the 500 to 5000 m/z mass range, and m/z calibration was performed using sodium trifluoroacetate leading to a typical error below 2 ppm. In order to preserve, as much as possible, oligomeric complexes in the gas phase, we used "native" conditions as follows: positive ion mode was chosen regarding hIAPP pI (~8.6) and acidic analysis conditions identical to those used for CE experiments (ammonium acetate 50 mM, pH 3. For the transfer wave velocity, 63 m/s was initially chosen to work on a m/z range up to 14,000 Da. When analyzing batch C, parameters were slightly optimized, and this range was reduced to m/z 5000 which corresponds to a wave velocity of 110 m/s. This optimization did not affect conclusions made on differences between batches.

Results and discussion

Dissolution medium and incubation buffer

We first studied the impact of the dissolution medium and sample preparation on the hIAPP state upon sample reception. Different protocols of dissolution were tested on one commercial hIAPP sample (batch A1). Prior to the reconstitution of samples in the incubation medium, all commercial and dried peptides were cleaned up from potential aggregated species using an HFIP treatment, followed by its evaporation under vacuum and storage at -20 °C. Two different incubation times for the HFIP treatment were first tested: 1 h and one night. ThT fluorescence spectroscopy, which allows the monitoring of β-sheet-rich structures formation over time, was then used to evaluate the efficiency of this treatment and the impact of the incubation time. Samples were analyzed immediately after their reconstitution in a 10 mM Tris-HCl + 100 mM NaCl, pH 7.4. The obtained fluorescence intensity curves did not exhibit any difference, neither on the lag phase duration nor on the plateau intensity. We kept the 1-h dissolution/incubation in HFIP for subsequent studies.

As the incubation buffer used to mimic in vitro hIAPP aggregation may have a profound impact on this process, we tested two different media: 10 mM Tris-HCl containing 100 mM NaCl, pH 7.4, and 50 mM ammonium acetate, pH 3.7, by measuring the ThT fluorescence intensity over time (Fig. 1). This experiment was repeated on two different batches A1 and A2, both provided however by the same supplier. We observed that the curves were superimposable whatever the employed medium showing that the two peptide batches were very similar. The two buffers led however to quite different fluorescence curves in terms of lag phase (start of the fluorescence increase), saturation phase (time to reach the plateau), and fluorescence intensity at the plateau. In the Tris-HCl medium (pH 7.4), the lag phase was twice shorter than in the ammonium acetate buffer (pH 3.7), whereas the intensity of the fluorescence plateau was 3 times higher. This indicates that the ammonium acetate buffer leads to a slower kinetics and forms less or different β-sheet-rich species of hIAPP. We cannot exclude however that this buffer could contribute itself to decrease partly the fluorescence emission. However, it does not fully explain the differences observed between the two conditions and these results indicate thus that hIAPP behaves differently in those buffers. From these results, the ammonium acetate buffer, having a slower oligomerization rate, has been retained for the further studies on hIAPP oligomerization process by CE and ESI-QToF-MS.

Comparison of hIAPP from three different suppliers

Just after reconstitution, fresh hIAPP samples from three different suppliers were analyzed by capillary electrophoresis using a method we recently developed [START_REF] Berardet | A capillary electrophoresis method to investigate the oligomerization of the human islet amyloid polypeptide involved in type 2 diabetes[END_REF] and by ESI- The CE-UV method uses a PB-coated capillary to avoid hIAPP adsorption onto capillary walls. Capillary electrophoresis profiles exhibited strong differences between batches analyzed under the same conditions and concentrations (100 μM) (Fig. 2). Profiles were similar for peptides from batch A2 or A1 and C with one main peak (peak 3) corresponding to the monomeric peptide and two smaller ones (peaks 1 and 2) that were shown to be hIAPP oligomeric species with a MW above 100 kDa [START_REF] Berardet | A capillary electrophoresis method to investigate the oligomerization of the human islet amyloid polypeptide involved in type 2 diabetes[END_REF]. Two additional peaks a and b were present in batch C. They correspond either to impurities or to hIAPP-related species like other small oligomers. The peptide from batch B exhibited the same major peak but at a very low intensity (15 times lower). Peaks 1 and 2 were not present in this sample but a new peak with a very low intensity was detected (2′). These results indicate that the peptide in batch B was already aggregated to a significant proportion. From CE experiments, we can conclude that hIAPP peptides from batches C and A were very similar, the purity of batch A being however clearly higher. Batch B peptide is probably under an oligomerized or aggregated state too large to have been disaggregated by the HFIP treatment and not enough soluble to appear as an additional peak on the electropherogram.

In order to explain the differences observed between the peptides from different suppliers, ESI-QToF-MS has been used to determine the composition of each peptide batch (Fig. 3). All the calculated and expected masses considered in this section were monoisotopic ones. Results obtained for the three investigated peptides are summarized in Table 2. For all suppliers, four characteristic hIAPP signals were observed and assigned to monomer and dimer. Batch A2 exhibited a peak at m/z 976.25 (monomer + 4: M 4+ ), which led to a calculated mass of 3901.03 Da, and a second at m/z 1301.34 (M 3+ ) with a calculated mass of 3901.02 Da. Both corresponded to the monomer which expected mass is 3900.86 Da. Two smaller peaks were observed, corresponding to a dimeric form with an expected mass of 7801.73 Da (m/z 1561.39 for dimer 5+ and m/z 1951.50 for monomer 2+ /dimer 4+ ). For all the three suppliers, calculated masses were similar and consistent with expected masses from the primary sequence.

For batches B and C, however, an additional peak was observed at m/z 538 which was likely a contaminant in those peptide samples as its m/z did not correspond to hIAPP. Moreover, the intensity of the hIAPP monomeric signal (m/z Fig. 4 a and b show the global ATD obtained for batches B and C respectively by direct infusion of the hIAPP solution in a Synapt G2-Si instrument. hIAPP was dissolved in ammonium acetate 50 mM, pH 3.7, at a concentration of 10 μM (B and C). No drastic increase of oligomers quantity was observed by increasing the sample concentration (compared with Fig. 3). c and d show the ATD for monomer 2+ /dimer 4+ signal only Ion mobility spectroscopy coupled to mass spectrometry allows the identification of species present in each sample and provides also insights on the folding and the conformation of the observed structures. In 2017, Van der Rest's group proposed a method to perform native mass spectrometry in order to preserve complexes and conformers with Prion and other larger proteins [START_REF] Van Der Rest | Monitoring conformational landscape of ovine prion protein monomer using ion mobility coupled to mass spectrometry[END_REF][START_REF] Van Der Rest | Size exclusion chromatography-ion mobility-mass spectrometry coupling: a step toward structural biology[END_REF]. This method was adapted to the study of hIAPP conformations in each batch (A2, B, and C). A2 batch mass spectrum presented in Fig. 3a exhibited at least 4 characteristic peaks of the peptide. The arrival time distribution (ATD) of the whole spectrum obtained with the IMS feature is presented in Fig. 3b. This figure shows the multiplicity of conformations that were present in the sample. Figure 3c presents only the ATD of monomer 2+ /dimer 4+ signal, leading to an easier distribution to focus on. It clearly appears that at least 3 main distributions corresponding to three co-existing conformations of the same species were present here. One should mention that it is likely that signal intensities are not related to their abundance but mostly to their ionization rate. In other words, their intensity does not necessarily reflect their molar ratio. These plots allowed to perform fingerprint comparisons between each batch, highlighting differences in terms of conformation for monomer and dimer on global ATD (Fig. 4a,b) and more specifically on ATD for monomer 2+ /dimer 4+ signal (Fig. 4c,d). It appeared that batch B was clearly more complex than A2 and C, exhibiting much more distributions on both global ATD or/and monomer 2+ /dimer 4+ signal. Distribution around 20 ms was present in all batches. This corresponds probably to the most stable hIAPP conformation. Other distributions were not present in all the studied batches, being probably alternative and less stable conformations. These results demonstrate the high variability existing between all three hIAPP batches, and the need of a careful selection of the peptide source to monitor its oligomerization process.

Impact of the observed differences on the aggregation behavior

In view of these results, the three suppliers provide hIAPP in different states of conformation and/or aggregation, and with different degrees of purity. We then investigated whether these differences have an impact on the aggregation kinetics. ThT fluorescence spectroscopy data obtained after reconstitution of each peptide lot in a Tris-HCl medium at pH 7.4 were used to compare the aggregation kinetics of the three peptides under the same conditions of incubation and analysis (Table 2). Some differences in the lag phase, the saturation phase, and the fluorescence intensity at the plateau were clearly pointed out. Peptide from batch A2 oligomerized 3.5 times faster than C, producing also more or tighter β-sheet-rich species according to the fluorescence intensity at the plateau. The oligomerization kinetics of hIAPP from batch B was intermediate compared with those from the two others, but the fluorescence was 8 times less intense than that obtained from batch A2. This feature could explain the lower proportion of monomeric hIAPP in batch B already highlighted by CE. Thus, according to Table 3, β-sheet-rich fibrils were not formed neither with the same kinetics nor with the same proportions and/or morphologies for the three peptide batches. It seems that the lower purity of lots B and C leads to a decrease of the β-sheet-rich species production, as well as a certain delay in their formation. This result clearly demonstrates that the peptide source has a strong impact on the aggregation process of hIAPP. Peptide quality can greatly impact its tendency to get aggregated, and some lots may contain already a non-negligible proportion of early aggregated forms affecting dramatically the overall process. Typically, the presence of only peak 3 in CE associated to a large increase of ThT fluorescence in spectrofluorimetry are relevant markers to select a good peptide batch for conducting in vitro aggregation monitoring.

The CE-UV method used previously to analyze the purity of the peptide samples is also suitable to monitor in real time the early in vitro oligomerization process of hIAPP [START_REF] Berardet | A capillary electrophoresis method to investigate the oligomerization of the human islet amyloid polypeptide involved in type 2 diabetes[END_REF]. This method was therefore used to compare the behavior of the three peptides regarding their aggregation. CE experiments were performed over 20 h of incubation in 50 mM ammonium acetate buffer at pH 3.7 (Fig. 5). As detailed previously, peaks 1 and 2 (or 2′) are characteristic of oligomeric species, whereas peak 3 corresponds rather to hIAPP monomer. Peak 1 and 2 (2′ for batch B) areas all increased over time whatever the batch. However, the evolution of peak 3 overtime was markedly different. For batch A2, its area decreased to almost zero after 20 h of incubation. On the contrary, it remained constant for batch C. Its area decreased to zero for batch B but starting from a very low intensity as previously stated.

In batches A2 and C, peaks 1 and 2 did not increase in the same proportion. They were more intense after 20 h of incubation for batch C, indicating that this batch is producing a higher quantity of large oligomers. In addition, the monomer was much more maintained over time compared with what was observed with batch A2. For batch B, since the mobility of peak 2′ was different from that of peak 2, we can assume that this peptide led overtime to the formation of alternative large oligomers different from those observed with batches A and C.

Concluding remarks

Monitoring in vitro the hIAPP oligomerization is a key step to evaluate and identify new drug molecules targeting hIAPP oligomeric species. However, it remains very challenging due to the high variability observed during oligomerization experiments. We demonstrated that besides the techniques employed and the incubation medium selected, the peptide source is of paramount importance in the in vitro oligomerization assays. Considering that reproducibility of the different techniques used in that study was checked, differences observed are mainly attributable to the peptide source. Whereas similar results were observed for two lots from the same supplier, marked differences appeared with hIAPP provided by three different suppliers. The three techniques used, which give insights on β-sheet formation (ThT spectrofluorimetry), on chemical purity and conformational states (ESI-QToF-IMS) and on monomer/large oligomer kinetics (CE-UV), provided different results for each supplier's peptide. The initial state of the peptide dramatically varied and consequently the lag phase observed by ThT fluorescence varied by a 3-fold factor, while CE showed, in particular, a major difference in the kinetics of disappearance of the monomer peak. These results clearly demonstrate the paramount importance of the hIAPP peptide provenance in order to get reliable, reproducible, and comparable results on this aggregation process (both the early oligomerization and the latter fibrillization) from its monomer state. This must be particularly taken in consideration for the evaluation of the activity of molecules as anti-hIAPP oligomerization and fibrillization, in order to identify potential new drug candidates for the treatment of type 2 diabetes.

  7, at a concentration of 100 μM at room temperature just before performing the kinetics experiments. The same sample preparation was used for CE-UV and ESI-QToF-MS experiments. For Thioflavin T experiments only, the peptide was reconstituted in 100% DMSO at 200 μM. For ESI-QToF-MS experiments, the stock solutions were diluted to 5 μM for batch A and 10 μM for batches B and C.

  7). Experimental parameters set on the instrument were the following: capillary voltage 2.4 kV, sampling cone 70 V, source offset 70 V, source temperature 40 °C, desolvation gas flow 500 L/h. For ion mobility experiments, instrumental parameters were as follows: N 2 as the drift gas, trap gas flow 2 mL/min, IMS gas flow 90 mL/min, trap wave velocity 125 m/s (300 for batch C), trap wave height 6 V (4 for supplier C), He cell gas flow 180 mL/min, IMS wave velocity 550 m/s (950 for batch C), IMS wave height 25 V (40 for batch C), transfer wave velocity
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 12 Fig. 1 ThT fluorescence spectroscopy monitoring over time of aggregation of hIAPP from batches A1 and A2 (5 μM in DMSO) and incubated in two different buffers: 10 mM Tris-HCl/100 mM NaCl at pH 7.4 + 10 μM ThT (plain lines) and 50 mM ammonium acetate at pH 3.7 + 10 μM ThT (dotted lines); λ exc 440 nm, λ em 485 nm

Fig. 3

 3 Fig. 3 Mass spectra of hIAPP batch A2 (a) obtained by direct infusion of the hIAPP solution in a Synapt G2-S i instrument. hIAPP was dissolved in 50 mM ammonium acetate at pH 3.7 at a concentration of 5 μM. Panel b

Fig. 5

 5 Fig. 5 CE profiles of hIAPP incubated in 50 mM ammonium acetate at pH 3.7 over 20 h obtained for the three peptide batches A2 (a), B (b), and C (c). Electropherograms were shifted on the Y-axis. CE parameters were the same as in Fig. 2. Peaks 1, 2, and 2′ correspond to hIAPP oligomerized species and peak 3 to hIAPP monomer. Peaks a and b correspond to either impurities or small hIAPP oligomers

  

Table 1

 1 Details of attributes for each batch used in the study

	Test	Bachem (A1)	Bachem (A2)	Sigma (B)	Cergy (C)
		3016548	7001244	SLBF1570V	
	Appearance	White powder	White powder	White powder	White powder
	Solubility	Clear and colorless solution	Clear and colorless solution in	Clear and colorless solution	NA**
		in DMF at 1 mg/mL	5% acetic acid at 1 mg/mL	in H 2 O at 1 mg/mL	
	Peptide content by AAA* (%)	84.6	84.9	88	NA**
	Purity (%)	95.1	≥ 96	97	90-95
	*Amino acid analysis				
	**Not analyzed				

Table 2

 2 Monoisotopic calculated masses for each charge state and each peptide batch, with associated averaged mass for monomer and dimer

		Batch A2 (Da)	Batch B (Da)	Batch C (Da)
	Monomer 4+	3901.03	3900.90	3900.94
	Monomer 3+	3901.02	3900.90	3900.92
	Monomer 2+	3901.00	3900.89	3900.94
	Mean (monomer)	3901.02	3900.89	3900.93
	Dimer 4+	7802.01	7801.78	7801.88
	Dimer 5+	7801.96	7801.86	7801.84
	Mean (dimer)	7801.98	7801.82	7801.86
	Italic entries show the mean value		

Table 3

 3 Comparison of the aggregation kinetics obtained for the three different batches as monitored by ThT fluorescence assay. For each curve, the lag and saturation phases and the plateau intensity are compared. Values were obtained by applying a sigmoidal fitting on the curve(6 repetitions) 

	Batch	Lag phase (h)	Saturation phase (h)	Fluorescence intensity at the plateau (a.u.)
	A2	2	5	40,000
	B	5	7	5 0 0 0
	C	7	12	10,000
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