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System| State| P | (B, )a (ﬁ,a)b| (B, )¢ N1| Ngl N3| Resa Resg
1 (1332 (6,14) | (1,71) | (8,43) | 5 | 5 | 4 | 24-26,28-36
2 (12,54 10,7) | 2,60) | (21,16)| 5 | 5 | 4 28-34
3 |12.08] (3,8) | (70,0) | (59, 1) | 5 |11 ] 3 37, 17-22,29-33,36-39
4 [11.75/(10, 10)| (0, 81) | (1, 64) | 5 | 7 | 4 | 2-4,14-24,2835
Fl4 | 5 [10.97] (8, 14) | (1,56) | (29,6)| 4 | 4 | 3 13-15
6 [10.68| (5, 14) | (1552) | 51,3)| 5 | 7 | 3 14-20 21 -27, 30-36
7 |9.86|(13,1)|(20,0) |(20,6)| 5 |11] 5 34-36
8 631|152 @76 [(2412)] 5|5 | 6
9 |625] (5,7) |(3,32) 3,58 | 6|63 28-37
10 |625((8 13)|(17,13)| (22,4)| 5 | 6 | 5 717, 20-22,20-31
1 (1255 (9,11) | 3,22) |(11,41| 4 | 4 | 3 19-27
2 [12.43] (9,6) | (28,5) | (30,9 | 4 | 5| 2
3 [12.13|(11, 10)| (3, 47) [(23,10)| 4 | 5 | 3 | 17-19,31-34
4 (1173 (11,9 |1, 62) [ (8,38) | 4 | 5 | 4 | 17-19,28-36
F22 | 5 |977|@2,4)| (14, 4) |(16,36)| 3 | 6 | 2 | 30-34,36-38
6 |9.58((10,13)| (1,62) | (2,63) | 4 | 5| 3| 17-27,31-36
7 |9.50] (10, 7) |(10, 18)| 30,8) | 4 | 5 | 3 4.6,
8 |850|(15,4) @, 1)|@rn2)|5 |83
9 |7.92| (12 4)| (15 8) | @4 64)| 4 | 4 | 2 |8-10,22-26, 31-36
10 |5.90 | (10, 8) [(10,20)| (35, 1) | 5 | 6 | 3 | 18-20,22-28, 31-32,39-41
1 (1575 (21,3) | (24,2) | (38, 1) | 4 | 6 | 3 24-27
2 [15.37] (15, 4) | (49,0) | 46,1) | 4 | 8 | 4 4-6,10-12,22-24,27-29
3 [15.02] (20,2) |27, 2) |37, 5) | 4 | 6 | 4 31-33 4-6,9-11
4 |11.20| (17, 3) | (22, 4) |26, 10)| 4 | 6 | 3 33-35 17-20, 30-32
F99 | 5 [9.95| (21, 6)| (9, 14)| (355)| 4 | 4| 4| 911,517
6 |853](25,4)|G7.0) ]G80 |6 |82 9-11 30-32,38-40
7 7.68 | (24, 6) | (4, 13) |(10, 36)| 4 | 4 5 28-36
8 |596| 6,9 [(13,39)]G6,2)| 5| 7| 3 17-19 10-12,21-27,30-36
9 |535](26,9) |(17,24)| 38,2) | 5|5 | 4 13-17, 22-23, 26-27
10 | 518 | (11,4) | (74,0) | 60,1) | 3 | 9 | 3 19-22, 29-32, 36-37
1 [17.62| (15,2) | 21, 1) | (40,0) | 4 | 7 | 5
2 [16.52] (10,2) | 40, 1) | @, 0)| 4 | 9 | 5| 16-20,31-36
3 |1473[4,2) | (17, 3) | @6, 1)| 5 | 5 | 4 14-16
4 [10.05] (10, 7) |21, 31)| 55,0) | 6 | 9 | 3 21-27,30-36
FOP | 5 |961|@1,6) |12 13)| (42,0 | 5 | 4| 3 29-31, 38-40
6 |7.87]@6,5 (@230 |@r1)| 6|53 3-6,10-14
7 759 (16,2) | (5, 13)| (16,8) | 6 | 4 | 5 11-12, 35-36
8 |627](19,3) |20 |G20 |5 [11] 3 3-9,14-20, 31-37
9 |506| (86) |62 |BL0)| 7| 4]3 17-20
10 |4.67| (6,7) |(10,25)| (41,0)| 8 | 9 | 3

TABLE S1: Characterization of 10 single states of the Af o dimers . Shown are the population
P (in %), the average value of two secondary structures (8,a)qp, pertained to Nter (a), CHC
(b), CHC (c) regions, the average value of the intramolecular contacts between Nter-CHC (Ny),
Cter-CHC (N2), Nter-Cter (N3), and the positions of the residues forming helical (Res,) and S

(Resg) segments.
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FF | State| P | B| af turn| N1| N2|N3| Ng| N5| CCS|| FF | State| P | S| a| turn| N1| N2|N3| Ng| N5| CCS
1 [8.30]21|12| 37 2 | 8|3] 2| 3 |1246 1 [3.03|14| 7| 43 515 |3 2|15]|1272
2 |4.88(22|5| 36 2 (8395|1210 2 [3.00|121|5| 50 2 (7126 |18 (1212
3 (412 7 (31| 28 | 3 4 0 | 18 | 1158 3 |2.61|18|14| 39 2|0 | 1]18| 4 |1248
4 [4.09]18 (17| 40 2 |5 |0]12| 111279 4 [2.57(35(1| 36 2| 75|18 2 |1328
F14| 5 |3.07{20|9| 41 3 (14| 4| 4 |12]1323 | F99 5 1192|1381 41 4 |1 (1| 2] 3 [1262
6 [2.68[23|6 | 42 5| 7 | 4|17 |12 | 1245 6 [1.88(36|1| 36 | 4 |5 |3] 2 1 | 1383
7 1245(10(22] 39 | 6 319 |15|1251 7 |1.74]126| 4| 38 7T 7 |14] 6|6 1410
8 (2370 (41 36 | 3 | 9 | 1| 1 |2 ]1220 8 |1.58|22|13| 37 | 3 | 5 | 1] 0| O [1278
9 [2.32] 5 (28| 41 2 14| 1] 3|0 |1243 9 |1.51|29| 1| 42 215|819 4]|1275
10 (2.14(18 (19| 33 1 1 10| 8 |12] 1316 10 (1.47{20 (1| 46 6|4 |5]| 0101190
1 |265|6 |24 43 | 6 | 3 [5| 5 | 0 |1228 1 (449|285 43 317101 3|4 |1266
2 (2.21[18 (32| 28 1 (14| 1] 0|11 ]1176 2 |3.68/19| 1| 52 6|1 |6|0|13]|1173
3 [2.11] 8 (28| 40 5114 |1]14| 0 |1301 3 |3.08/25|2| 48 2 12| 7] 4| 8 |1274
4 (1.81( 5 (21| 40 | 4 | 9 | 3|11 | 19| 1224 4 [3.03{43(0| 31 219|10] 1161310
F22| 5 |1.68[10(24| 46 | 8 | 9 | 4| 4 |16 | 1214 |[FOP| 5 |295(19|6| 47 | 6 | 4 | 2 |16 | 3 |1263
6 |1.47| 6 |26| 46 214 1|3 18 | 1409 6 [2.83|15|4| 48 318|524 1292
7 |1.40[21|9]| 43 1 (13| 1] 7 | 16 | 1400 7 |2.81)20|2| 52 | 4 0|0 5|9 |1243
8 [1.23]12 (19| 44 2 |11 |0] 5 | 8 | 1294 8 |2.72(21|3| 46 | 4 | 8 | 3| 5 |13 |1220
9 |[1.20020 (13| 45 | O [ 17| 0| 4 | 16 | 1301 9 |260|17|3| 42 | 4 (10| 0| 5 | 9 [1288
10 (1.15(18 9| 48 717|211 |13 |13017 10 [2.60{17 |5 | 46 9| 4 |1]21| 4 |1268

TABLE S2: Characterization of the first 10 overall states (Si) of the A S92 dimer obtained by 4 force
fields. Shown are the population P (in %), the average values of various secondary structure con-
tents (in %), the average Q values of intermolecular contacts between Nter-CHC (N;), Cter-CHC
(N3), Nter-Nter (N3), CHC-CHC (IV4) and Cter-Cter (N5). The CCS value of each representa-
tive structure is also shown. The combination of the single-molecular states (s;, s;) that form the
overall states Sy are: F14: S1 = (sg,$1), S2 = (S10,58), S3 = (89, $4), S1 = (810, 52), S5 = (510, S9

Se = (s10,57), S7 = (85,54), S8 = (56,54), Sg = (S6,55), S10 = (54,51). F22: S1 = (s9, 56),

S7 = (510, 56), S8 = (510, 51), So = (59, 86), S10 = (88, 57)-
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Figure S1. Convergence of REMD simulations with the F14 and F22 force fields
at 315 K. Shown are the distributions of various quantities including the radius
of gyration (R), the Ca end-to-end distance (dec), the total number of
intermolecular side-chain--side-chain contacts (Q), as well as the solvent
accessible surface area (S) and the turn propensity of each residue. The results
are calculated for two time intervals 100-415 ns (black curves) and 415-750 ns
(red curves). The left and right panels display the results of the F14 and F22
force fields, respectively.
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Figure S2. Convergence of the REMD simulations with the F99 and FOP force
fields at 315 K. Shown are the distributions of various quantities including the
radius of gyration (Rg), the Ca end-to-end distance (dee), the total number of
intermolecular side-chain--side-chain contacts (Q), as well as the solvent
accessible surface area (S) and the turn propensity of each residue. The results
are calculated for two time intervals 100-415 ns (black curves) and 415-750 ns
(red curves). The left and right panels display the results of the F99 and FOP
force fields, respectively.
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Figure S3. Differences in the populations (in %) of intramolecular (upper) and
intermolecular salt bridges formed in AB42 dimer obtained from F14 (black),
F22 (red), FOP (green) with respect to F99. The salt bridge distances are
calculated between the atoms CG (in ASP1, ASP7, ASN7 or ASP23) or CD (in
GLU3, GLU11, or GLU22) and the atom NH2 (in ARG5) or NZ (in LYS16 or
LYS28). The cutoff distance used for considering one salt bridge formed is 0.46
nm. The error bars are at most of 3% using two independent time windows.
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Figure S4. Differences of the inter-peptide side-chain - side-chain contact
probabilities between F99 and the other force fields. F99-F14 (left), F99-F22
(middle) and F99-FOP (right). Only probability differences > +3% are shown.
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Figure S5. Representative structures of the 10 single-molecule states of AB42 dimer
obtained using the four force fields. The ball indicates the first residue. The
populations of the 10 states, s1-s10, are given.
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