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1. Single-peptide cluster analysis

A single-peptide cluster analysis was performed to investigate the conformations visited

by each peptide segment in the perturbation field of its oligomeric system and to determine

the statistical relevance of the conformations sampled. The simulation trajectory of the

oligomeric system was first split into n single-peptide trajectories, where n is the number

of peptide copies in the simulation box. For each snapshot, the Cartesian coordinates of

single peptides were extracted and collected according to their identification number, i.e.,

coordinates of copy 1 were gathered in the first trajectory, coordinates of copy 2 in the second

and so on. Single-peptide trajectories were then merged one after the other. The resulting

trajectory, which is made of a number of snapshots n times larger than the original trajectory,

underwent a cluster analysis based on structural similarity1. Single-peptide conformations

were grouped according to the Cα–Cβ root-mean-square deviation (RMSD) for each pairs

of structures after optimal superposition2. A 1.5 Å RMSD cutoff was used to determine

the cluster centers. The clustering algorithm proceeded iteratively until each structure was

assigned to a cluster center.

2. Role of condensation in amyloid peptide aggregation

To further investigate the role of the condensation equilibrium in amyloid peptide ag-

gregation, the simulation trajectories of two non aggregation-prone stretches (Aβ25−31 and

Aβ29−35) were analyzed in detail. Unlike the free-energy profiles along P2 and Rg, a single-

peptide cluster analysis (see above) revealed that the two oligomeric systems have intrin-

sically different β-aggregation propensities. For both systems, the most populated clusters

sampled along the whole trajectory are shown in Fig. S1 (top). For Aβ29−35, already the

third most populated cluster (4.1%) is the extended conformation which favors β-sheet for-

mation. Moreover, if one considers only the fraction of condensed conformations sampled

along the trajectory (Rg < Rg
C) the statistical weight of the cluster increases substantially

and the extended conformation becomes the most populated cluster (6.3%). Hence, Aβ29−35

does have a certain β-sheet propensity, which due to the condensation equilibrium remains

hidden at 330 K and cannot be detected by the order parameter analysis. For Aβ25−31, the

situation is different: the cluster producing the extended conformation ranks 19th (statistical
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weight of only 0.7%). However, even considering the condensed fraction, its ranking does

not improve. Irrespective of the degree of condensation Aβ25−31 does not show any β-sheet

propensity. Thus, the condensation propensity, though not sufficient to describe amyloido-

genicity, is a necessary condition to promote the growth of ordered amyloid nuclei. It is not

sufficient because amyloidogenic sequences must also contain β-sheet propensity.

3. Effect of the number of peptides on β-aggregation

To investigate the effect of the dimensionality of the system on the Aβ42 β-aggregation

profile, the self-assembly process of hexamers was considered. Eighteen MD simulations

of six peptides were performed (see Table I) and each trajectory was analyzed by means

of the order parameters. At 330 K, β-aggregation propensities ranged between 0.28 and

0.71, thus confirming a strong heterogeneity in aggregation tendencies. A direct comparison

with β-aggregation propensities measured from trimeric simulations is however not possible.

Although by definition the order parameters do not depend on the number of molecules (n)

in the simulation box, when this number is rather small a n-dependent “background” order3

is detected4. β-aggregation propensities obtained from hexameric and trimeric trajectories

are therefore not directly comparable. Nonetheless, if one considers only triplets of peptides

from each hexameric snapshot, the order information becomes homogeneous and different

oligomeric systems can be compared. To guarantee a fair comparison, only triplets of non-

isolated peptides, i.e., triplets where each chain forms at least a Cα contact (Cα – Cα < 5.5 Å)

with another chain, were considered. Hexameric and trimeric amyloidogenicity profiles are

shown in Fig. S2 (blue and red circles, respectively). Remarkably, the correlation between

the two is quantitative and the grey bars, which show β-aggregation differences (∆β) along

the profile, are rather small (below 0.05) almost everywhere. For both systems three hot-

spots separated by non aggregation-prone regions have been identified. Interestingly, the

C-terminal hot-spot in the trimeric profile (red spots) was not originally observed (see Fig.

1). Here, the third aggregation-prone region originates from the restriction of the order

analysis to non-isolated peptide triplets and gives further evidence of the role played by the

condensation equilibrium in amyloid aggregation (see previous section). Free energy profiles

along Rg, used to monitor the condensation propensity of the hexameric system, were also

measured (data not shown); in agreement with previous findings, the C-terminal stretches
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(from Aβ27−33 to Aβ35−41) showed little condensation propensity.

The structural properties of the aggregates sampled by the MD simulations were also

analyzed. By cluster analysis, the trajectories of the stretches located in the hot-spots

revealed the existence of fully ordered states. The majority of these low-energy states were

structurally diverse six-stranded β-sheets characterized by different register alignment, twist

and polarity content. Although a statistically relevant preference for in-register parallel

arrangements was observed, no hexameric system exhibited a single dominating free energy

minimum. This finding is consistent with the very recent discovery that the well-known

amyloid-fibril polymorphism results from significant variations in the molecular structure

at the protofilament level5. The observed “fibril-like” aggregates are fully consistent with

the ordered arrangements sampled along the trimeric trajectories and can be thought as

their logic extension. The emergence of multiple and competitive low free-energy states

suggests, on one hand, that the critical nucleus size has not been reached yet and, on the

other hand, that kinetically trapped states might be involved in the structural evolution of

ordered oligomers6.

4. Effect of the segment length on β-aggregation

The robustness of the simulation results with respect to the length of the segments that

are identified along the polypeptide sequence was also investigated. The Aβ42 primary struc-

ture was decomposed into overlapping hendecamers (Table S2) and the trimeric systems of

individual segments were studied by implicit solvent MD simulations. The increasing com-

plexity arising from the presence of longer peptide chains resulted in insufficient sampling of

the conformational space by constant temperature MD. In fact, a few preliminary runs at

330 K produced trajectories where the system remained trapped in a single free-energy mini-

mum for the whole length of the simulation (∼ 2µs, data not shown). Thus, replica exchange

MD (REMD)4 was preferred to investigate the aggregation process of 11-residue stretches.

Profiles of β-aggregation propensity as a function of temperature are shown in Fig. S3. At

elevated temperature, the profiles converge to 0.5, which indicates that no orientational

order is present and different stretches are indistinguishable. Close to the physiological tem-

perature, a strong heterogeneity becomes apparent: (i) the stretches centered at residues 14

and 16 show a steep sigmoidal profile which means large β-aggregation propensity over a
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wide range of temperatures; (ii) stretches 6, 12, 18 and 20 display a maximum indicating the

existence of an equilibrium that disfavors ordered states at low temperature; (iii) stretches

8 and 22 show monotonically growing profiles which resemble the behavior of highly amy-

loidogenic sequences, though shifted to lower temperatures; and (iv) the remaining eight

stretches (10, 24, 26, 28, 30, 32, 34 and 36) do not show any β-aggregation propensity over

the range investigated. Whereas both monotonically growing and non-amyloidogenic pro-

files have been already observed for 7-residue peptides4, trends characterized by a maximum

are detected here for the first time. Secondary structure analysis (data not shown) revealed

that the competition between self (intramolecular) and cross (intermolecular) interactions

is responsible for such behavior. By lowering the temperature the self interactions (e.g.,

α-helical and loop conformations) of certain segments are favored at the expenses of the

extended conformations and the β-aggregation propensity drops.

The values of β-aggregation propensity from implicit solvent REMD trajectories were

used to draw the Aβ42 amyloidodgenicity profile at 330 K. However, to compare the re-

sults obtained from different segment decompositions (i.e., 7- and 11-residue peptide seg-

ments) the profile was re-derived by considering 7-residue substretches on the 11-residue

segments. For each hendecapeptide three substretches were identified (e.g., D1AEFRHD7,

E3FRHDSG9 and R5HDSGYE11 from D1AEFRHDSGYE11; E3FRHDSG9, R5HDSGYE11 and D7SGYEVH13

from E3FRHDSGYEVH13; and so on) and the time series of the nematic order parameter was

computed for each of them along the trajectory. β-Aggregation profiles obtained from 7- and

11-residue segment simulations are comparable (Fig. S4, top); the trends are very similar and

display a maximum in the region 10-22 and two minima at S8G9 and the C-terminus. Due to

the errors inherent to the implicit solvation model, the N-terminus is more aggregation-prone

than the C-terminus in both cases. Similar conclusions can be drawn from the comparison

of the β-sheet structure profiles (Fig. S4, bottom). Again, maxima and minima are similarly

located along the Aβ42 sequence. The analysis shows that the segment length does not affect

the simulation results.

5. Structural interpretation of the Aβ42 aggregation profile

The Aβ42 β-aggregation profile from simulations of three 11-residue peptides (Table S2)

shows a high propensity region encompassing residues 14-22 (Fig. 2, top). Interestingly,

S-5



β-aggregation propensities indicate the following ranking 14 ≈ 16 � 18 > 20 � 22. To

structurally characterize the amyloidogenic trend in this central hot-spot, a secondary struc-

ture analysis of the conformations saved along the trajectories was performed. Secondary

structure histograms plotted along the sequence are shown in Fig. S5. A α-helical/β-strand

equilibrium, consistent with NMR studies that highlighted a trend to helical structures for

the segment 16-24 in aqueous solution7, accounts for the shape of the profile. On the left

edge of the central hot-spot (stretch 12), α-helical conformations are dominating and very low

β-aggregation propensity is observed. In stretches 14 and 16 the β-strand content increases

dramatically, the α-helical propensity vanishes and the sequences are highly amyloidogenic.

In stretches 18 and 20 the α/β equilibrium restores and although β-strand conformations

are still preferred at this stage, α-helical structures become more stable. Finally, in stretch

22 a turn-like motif (G25S26) shows up and a second large drop in the profile occurs. Hence,

β-aggregation propensity correlates with β-strand content, anticorrelates with α-helical con-

tent and seems very sensitive to β-turn or bend propensity. The simulation results indicate

that both α-helical/β-strand and β-turn/β-strand equilibria modulate the aggregation prop-

erties of this region.

6. Structure stability from explicit water runs

For a subset of four Aβ42 7-residue stretches (Aβ1−7, Aβ5−11, Aβ13−19, and Aβ29−35)

explicit solvent MD simulations were started from in-register parallel β-sheet conformations

observed in implicit solvent runs to evaluate their structural stability. For each peptide

system, 50-ns explicit water production runs were performed and the time series of P2 were

computed along the trajectories. Average values taken at time intervals of increasing length

(0.002, 1, 2, 5, 10, 20, 30, and 50 ns) are shown in Fig. S6. The quick drop of the average P2

in the case of the Aβ1−7 and Aβ5−11 segments indicates marginal structural stability of the

in-register parallel β-sheet arrangements. On the contrary, segments Aβ13−19 and Aβ29−35

show rather stable β-sheet conformations in agreement with experimental observations8–10.
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TABLE S1: Aβ42: 7-Residue stretches simulations of four disease-related and one non-pathological

variants

Segment Variant Peptide Sequence Central 3 peptides (µs)

Residue 310 K 330 K

Aβ15−21 A21G DAEFRHDSGYEVHHQKLVFFGEDVGSNKGAIIGLMVGGVVIA 18 3 × 1.0

Aβ17−23 A21G DAEFRHDSGYEVHHQKLVFFGEDVGSNKGAIIGLMVGGVVIA 20 3 × 1.0

Aβ19−25 A21G DAEFRHDSGYEVHHQKLVFFGEDVGSNKGAIIGLMVGGVVIA 22 3 × 1.0

Aβ21−27 A21G DAEFRHDSGYEVHHQKLVFFGEDVGSNKGAIIGLMVGGVVIA 24 3 × 1.0

Aβ17−23 E22G DAEFRHDSGYEVHHQKLVFFAGDVGSNKGAIIGLMVGGVVIA 20 3 × 1.0

Aβ19−25 E22G DAEFRHDSGYEVHHQKLVFFAGDVGSNKGAIIGLMVGGVVIA 22 3 × 1.0

Aβ21−27 E22G DAEFRHDSGYEVHHQKLVFFAGDVGSNKGAIIGLMVGGVVIA 24 3 × 1.0

Aβ17−23 E22K DAEFRHDSGYEVHHQKLVFFAKDVGSNKGAIIGLMVGGVVIA 20 3 × 1.0

Aβ19−25 E22K DAEFRHDSGYEVHHQKLVFFAKDVGSNKGAIIGLMVGGVVIA 22 3 × 1.0

Aβ21−27 E22K DAEFRHDSGYEVHHQKLVFFAKDVGSNKGAIIGLMVGGVVIA 24 3 × 1.0

Aβ17−23 E22Q DAEFRHDSGYEVHHQKLVFFAQDVGSNKGAIIGLMVGGVVIA 20 3 × 1.0

Aβ19−25 E22Q DAEFRHDSGYEVHHQKLVFFAQDVGSNKGAIIGLMVGGVVIA 22 3 × 1.0

Aβ21−27 E22Q DAEFRHDSGYEVHHQKLVFFAQDVGSNKGAIIGLMVGGVVIA 24 3 × 1.0

Aβ13−19 F19S DAEFRHDSGYEVHHQKLVSFAEDVGSNKGAIIGLMVGGVVIA 16 1 × 1.9

Aβ15−21 F19S DAEFRHDSGYEVHHQKLVSFAEDVGSNKGAIIGLMVGGVVIA 18 1 × 1.7

Aβ17−23 F19S DAEFRHDSGYEVHHQKLVSFAEDVGSNKGAIIGLMVGGVVIA 20 1 × 1.3

Aβ19−25 F19S DAEFRHDSGYEVHHQKLVSFAEDVGSNKGAIIGLMVGGVVIA 22 1 × 1.3
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TABLE S2: Aβ42: 11-Residue stretches simulations

Segment Peptide Sequence Central 3 peptides (µs) 3 peptides (µs)

Residue CTMD 330 K REMD 294-413 K

Aβ1−11 DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA 6 1 × 1.5 10 × 1.0

Aβ3−13 DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA 8 1 × 1.4 10 × 1.0

Aβ5−15 DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA 10 1 × 1.3 10 × 1.0

Aβ7−17 DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA 12 1 × 1.5 10 × 1.0

Aβ9−19 DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA 14 1 × 1.5 10 × 1.0

Aβ11−21 DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA 16 1 × 1.5 10 × 1.0

Aβ13−23 DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA 18 1 × 1.5 10 × 1.0

Aβ15−25 DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA 20 1 × 1.7 10 × 1.0

Aβ17−27 DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA 22 1 × 1.8 10 × 1.0

Aβ19−29 DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA 24 1 × 1.7 10 × 1.0

Aβ21−31 DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA 26 1 × 1.9 10 × 1.0

Aβ23−33 DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA 28 1 × 2.0 10 × 1.0

Aβ25−35 DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA 30 1 × 2.0 10 × 1.0

Aβ27−37 DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA 32 1 × 2.1 10 × 1.0

Aβ29−39 DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA 34 1 × 3.0 10 × 1.0

Aβ31−41 DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA 36 1 × 2.3 10 × 1.0

TABLE S3: hIAPP1−37: 7-Residue stretches simulations

Segment Peptide Sequence Central 3 peptides (µs)

Residue 330 K

hIAPP1−7 KCNTATCATQRLANFLVHSSNNFGAILSSTNVGSNTY 4 1 × 1.1

hIAPP3−9 KCNTATCATQRLANFLVHSSNNFGAILSSTNVGSNTY 6 1 × 1.1

hIAPP5−11 KCNTATCATQRLANFLVHSSNNFGAILSSTNVGSNTY 8 1 × 1.1

hIAPP7−13 KCNTATCATQRLANFLVHSSNNFGAILSSTNVGSNTY 10 1 × 1.1

hIAPP9−15 KCNTATCATQRLANFLVHSSNNFGAILSSTNVGSNTY 12 1 × 1.1

hIAPP11−17 KCNTATCATQRLANFLVHSSNNFGAILSSTNVGSNTY 14 1 × 1.1

hIAPP13−19 KCNTATCATQRLANFLVHSSNNFGAILSSTNVGSNTY 16 1 × 1.1

hIAPP15−21 KCNTATCATQRLANFLVHSSNNFGAILSSTNVGSNTY 18 1 × 1.1

hIAPP17−23 KCNTATCATQRLANFLVHSSNNFGAILSSTNVGSNTY 20 1 × 1.1

hIAPP19−25 KCNTATCATQRLANFLVHSSNNFGAILSSTNVGSNTY 22 1 × 1.1

hIAPP21−27 KCNTATCATQRLANFLVHSSNNFGAILSSTNVGSNTY 24 1 × 1.1

hIAPP23−29 KCNTATCATQRLANFLVHSSNNFGAILSSTNVGSNTY 26 1 × 1.1

hIAPP25−31 KCNTATCATQRLANFLVHSSNNFGAILSSTNVGSNTY 28 1 × 1.1

hIAPP27−33 KCNTATCATQRLANFLVHSSNNFGAILSSTNVGSNTY 30 1 × 1.1

hIAPP29−35 KCNTATCATQRLANFLVHSSNNFGAILSSTNVGSNTY 32 1 × 1.1

hIAPP31−37 KCNTATCATQRLANFLVHSSNNFGAILSSTNVGSNTY 34 1 × 1.1
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TABLE S4: Ure2p20−70: 7-Residue stretches simulations

Segment Peptide Sequence Central 3 peptides (µs)

Residue 330 K

Ure2p20−26 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 23 1 × 1.8

Ure2p22−28 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 25 1 × 1.8

Ure2p24−30 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 27 1 × 1.7

Ure2p26−32 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 29 1 × 2.0

Ure2p28−34 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 31 1 × 2.1

Ure2p30−36 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 33 1 × 1.8

Ure2p32−38 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 35 1 × 1.7

Ure2p34−40 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 37 1 × 1.6

Ure2p36−42 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 39 1 × 1.8

Ure2p38−44 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 41 1 × 2.0

Ure2p40−46 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 43 1 × 2.3

Ure2p42−48 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 45 1 × 1.8

Ure2p44−50 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 47 1 × 1.6

Ure2p46−52 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 49 1 × 1.8

Ure2p48−54 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 51 1 × 2.1

Ure2p50−56 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 53 1 × 2.1

Ure2p52−58 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 55 1 × 1.9

Ure2p54−60 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 57 1 × 1.7

Ure2p56−62 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 59 1 × 1.7

Ure2p58−64 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 61 1 × 1.7

Ure2p60−66 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 63 1 × 1.1

Ure2p62−68 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 65 1 × 2.1

Ure2p64−70 NIGNRNSNTTTDQSNINFEFSTGVNNNNNNNSSSNNNNVQNNNSGRNGSQN 67 1 × 2.0

TABLE S5: Ure2p20−70: 7-Residue stretches simulations of single- and double-point N-to-S sub-

stitutions at positions 47, 48 and 49.

Segment Variant Peptide Sequence Central 3 peptides (µs)

Residue 330 K

Ure2p44−50 N47S NIGNRNSNTTTDQSNINFEFSTGVNNNSNNNSSSNNNNVQNNNSGRNGSQN 47 1 × 1.5

Ure2p44−50 N48S NIGNRNSNTTTDQSNINFEFSTGVNNNNSNNSSSNNNNVQNNNSGRNGSQN 47 1 × 1.5

Ure2p44−50 N49S NIGNRNSNTTTDQSNINFEFSTGVNNNNNSNSSSNNNNVQNNNSGRNGSQN 47 1 × 0.9

Ure2p44−50 N4748S NIGNRNSNTTTDQSNINFEFSTGVNNNSSNNSSSNNNNVQNNNSGRNGSQN 47 1 × 1.0

Ure2p44−50 N4749S NIGNRNSNTTTDQSNINFEFSTGVNNNSNSNSSSNNNNVQNNNSGRNGSQN 47 1 × 1.0

Ure2p44−50 N4849S NIGNRNSNTTTDQSNINFEFSTGVNNNNSSNSSSNNNNVQNNNSGRNGSQN 47 1 × 1.0

Ure2p42−48 N4748S NIGNRNSNTTTDQSNINFEFSTGVNNNSSNNSSSNNNNVQNNNSGRNGSQN 45 1 × 1.4

Ure2p44−50 N4748S NIGNRNSNTTTDQSNINFEFSTGVNNNSSNNSSSNNNNVQNNNSGRNGSQN 47 1 × 1.0

Ure2p46−52 N4748S NIGNRNSNTTTDQSNINFEFSTGVNNNSSNNSSSNNNNVQNNNSGRNGSQN 49 1 × 1.4

Ure2p48−54 N4748S NIGNRNSNTTTDQSNINFEFSTGVNNNNSNNSSSNNNNVQNNNSGRNGSQN 51 1 × 1.5
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FIG. S1: Analysis of the non aggregation-prone 7-residue stretches Aβ25−31 (red) and Aβ29−35

(blue). (Top) Single-peptide cluster analysis on the whole trajectory. (Bottom, inset) Cluster

analysis for fraction of conformations with Rg < Rg
C . Rg

C corresponds to the lowest radius

of gyration detected for conformations where all inter-peptide atomic distances are larger than

the long-range interactions cutoffs (7.5 Å in this case). For both fractions (the whole and the

condensed), the most populated clusters are represented with their statistical weight. (Bottom,

main plot), free-energy projection along the radius of gyration of the trimeric system. Unlike the

free-energy profiles on Rg, the single-peptide cluster analysis shows that the two trimeric systems

are distinguishable and reveals the role played by the condensation equilibrium in β-aggregation.
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propensity from 330 K constant temperature MD simulations of trimeric (red) and hexameric

(blue) 7-residue peptide systems. To compare the different oligomeric systems, only triplets where

any chain forms at least one Cα contact (Cα – Cα < 5.5 Å) with another chain were considered.

β-Aggregation propensity differences (∆β = ‖β3rep−β6rep‖ ) shown as gray bars with y-axis legend

on the right highlight the largest discrepancies.
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FIG. S3: Aβ42: β-Aggregation propensity profiles as a function of temperature from REMD sim-

ulations of trimeric systems (11-residue peptide segments, Table S2 in Supplementary Material).

Stretches with high β-aggregation propensity at physiological temperature values are highlighted

by solid lines. The segment identification numbers, which are reported in the vertical panel on the

left, correspond to the position of the central residue in the Aβ42 full-length sequence.
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FIG. S4: Analysis of dependence on the length of the segments considered along the Aβ42 se-

quence. β-Aggregation (top) and β-sheet structure (bottom) propensities have been extracted

from 330 K MD trajectories of trimeric 7-residue (red) and 11-residue (blue) peptide systems. To

allow for a direct comparison, β-aggregation and β-sheet structure propensities extracted from

the 11-residue segment simulations have been computed by considering only 7-residue substretches

(e.g., D1AEFRHD7, E3FRHDSG9 and R5HDSGYE11 from D1AEFRHDSGYE11).
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FIG. S5: Secondary structure histograms over REMD trajectory segments at 306 K for six Aβ42

11-residue central stretches. Green, blue, red and cyan dots correspond to α-helical, β-strand, β-

turn or bend and random coil content, respectively. The histograms highlight an α-helical/β-strand

competition in the central region of the Aβ42 sequence.

 0.4

 0.5

 0.6

 0.7

 0.8

 0.9

 0  10  20  30  40  50

〈P
2〉

Time (ns)

4  Aβ1−7 
8  Aβ5−11
16 Aβ13−19
32 Aβ29−35

FIG. S6: Average P2 values computed from explicit solvent trajectories started from parallel β-

sheet conformations observed in implicit solvent runs for four Aβ42 7-residue stretches: Aβ1−7

(red), Aβ5−11 (magenta), Aβ13−19 (green), and Aβ29−35 (blue). From left to right, the data points

represent average values taken at time intervals of growing length: 0.002, 1, 2, 5, 10, 20, 30, and

50 ns.
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