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Table S1: The characterizations of the disodered state (DS), intermediate state (/S) and fibril
states (F'S). Here, P — F'S and AP — F'S mean parallel fibril-like state and antiparallel fibril-like,
respectively. The CP indicates conformational population (in %) of a state, while RP is number
of MD runs in which the state waas observed. /RS and ORS are labels for in-register and out-of-
register antiparallel -sheet structures, respectively. The data was calculated from whole 200 ns of
simulation time and all one hundred MD runs for each force field.

FFs DS IS FS
CP | CP || CP | T(ns) | RP | CPap_rs/CPp_rs | RPap—rs | RPr_ps | CPigs | RPigs | CPogrs | RPogs

A9%4 99.3 | 0.6 0.1 6 100/0 6 0 0.0 6 0.0 4
A96 152 | 143 || 705 | 16 =1.9 | 100 98/2 100 11 35.6 95 34.9 81
A99 98.5| 1.0 0.5 9 89/11 8 1 0.0 7 0.0 6
A99SBi | 39.2 | 19.2 || 41.6 | 33 +£44 | 95 95/5 93 5 19.2 76 19.5 74
A03 50.9 | 23.5 || 25.7 | 26 £3.8 | 90 100/0 90 6 11.8 86 11.3 78
A12SB | 86.0 | 6.6 7.4 42 100/0 42 0 1.2 28 1.9 35
Al14SB | 345 | 12.8 || 52.6 | 25+ 3.4 | 97 99/1 96 2 28.5 92 22.0 75
C22 429 1303|268 |35+£39 | 95 97/3 95 4 13.0 70 12.4 74
C36 49.7 1209 || 294 | 50+52 | 92 100/0 92 5 11.8 59 15.2 62
C36m | 48.1 | 23.2 || 28.7 |44 +£4.6 | 95 97/3 95 6 10.4 59 16.9 76
OPLS |32.1 229 || 45.1 |254+4.1| %4 100/0 94 0 214 77 21.0 67
G43al | 11.1 | 43.1| 458 | 5+£1.1 | 100 100/0 100 19 21.0 98 24.8 97
G43a2 | 12.0 | 398 || 482 | 4+ 1.1 99 100/0 99 38 20.6 97 27.2 98
G45a3 | 53 | 3201 62.7 | 2+£0.3 | 100 100/0 100 25 36.4 100 26.3 83
G53a5 | 16.3 | 26.7 || 57.0 | 11 £1.8 | 100 100/0 100 28 24.1 96 32.9 90
G53a6 | 58 [ 294 | 648 | 7£1.7 | 100 100/0 100 11 34.1 91 30.7 71
G54a7 | 17.1 | 49.7 || 332 | 12+£23 | 99 100/0 99 5 15.1 97 17.7 73




Table S2: The statistics of the ten dineric antiparallel S-sheet structures types (see figure 5
in main text). The CP indicates conformational population (in %) of a state, while RP is number
of MD runs in which the state waas observed. The data was calculated from whole 200 ns of
simulation time and all one hundred MD runs for each force field.

FEs @ 1)) I1D) av) V) (VD) (VID) || (VII) (IX) X)
CP |RP||CP|RP||CP|RP| CP |RP||CP|RP||CP|RP|| CP |RP||CP|RP|| CP |RP| CP|RP

A% 100 ]5(00]0]0.0/0|00]|T11|00[0]0.0[0(O00|2]|00]0}]00]|21}00 0
A96 [/23.0162((1.0] 5 /0.0 2 [|12.6]75]0.8| 5 ||3.7]15(14.5(47(|0.0| 1 ||14.7|34}/0.1| 5
A99 | 00]|4100|0100|0|00]|5100f 1|00 0|00|6]00[0]00|0100]0
A99SBi || 7.5 (38]0.5| 8 ||0.0| 3 ||11.6/62(0.0| 0 ||5.1]16] 5.4 |33]0.0| 1| 8.4 |37(0.0] 2
AO03 || 4.8 [57|/0.0/10(0.0| O || 7.0 | 7802 7 ||0.0| 5 | 5.4 |57]/0.0] O || 5.7 |34]]0.0] O
AlI2SB || 1.1 |18(/0.0] 2 ||0.0| 2 || 0.1 |23|/0.0] O |0.4]| 8 || 0.1 |12]/0.0| O || 1.2 [23||0.0| 1
Al14SB |[21.4|55(/0.0] 1 |0.1| 1 ][ 7.1 |76/10.0] 1 ||[1.0|/10| 7.6 |34|/0.0/ O ||13.3|{51||0.1| 4
C22 89 (46(/0.1| 8 [|0.1| 3 || 4.0 |37(0.1| 3 |24|13| 1.530{0.0| 3 || 8.3 [45(]0.0] 1
C36 || 5.4 (36(0.0] 300|164 32|00 2 |4.8/22| 3.0 24|/0.0/ 0 | 7.4 30|]0.0| 3
C36m || 3.6 |25(/0.4|11(0.0| 1 || 6.8 |37|[0.0| 1 |/3.4|17]| 3.4|25(0.0] 2 || 9.7 |39|]0.0] 3
OPLS |/ 15.147]0.0| 3 {|0.3] 3 || 6.3 |46(]0.0| 2 ||3.5|11|] 2.4 |14|(0.0] 0 ||14.7/46(0.0| 2
G43al ||12.484(|0.5| 8 ||0.0] 5 || 8.6 [87(0.0{17(2.6(25(14.2|/88|0.0| 3 || 7.5 |51(0.0| 1
G43a2 || 15.4(89/1.1|14(0.2] 5 || 5.2 |84 (/0.1|31]/0.8/19|/19.7|/90(0.0| 1 || 5.3 |51(0.0] 1
G45a3 ||22.2188(|0.1|11]/0.0] 5 ||14.2]179/0.1|12/2.3(27(13.0/70|[0.0| 1 ||10.8{47(0.0| O
G53a5 ||16.9(67(2.1| 8 ||0.2] 3 || 7.2 |71(0.2/16|/1.9|21|14.7|69|0.1| 6 ||13.7|50(0.0| 2
G53a6 [|25.556(|0.3]| 4 |/0.1] 2 || 8.6 [52]0.1|13/3.6(15(16.1|53 /0.0 0 ||10.625]0.0| 2
G54a7 ||10.4]78(|0.3]| 8 ||0.1] 4 || 4.7 |68(0.0{16/(/2.7(14 5.0 |49|/0.0| 3 || 9.7 |41]0.0| 1
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Figure S1: The 100 initial structures of the AB¢_»> dimer are built by randomly rotating and plac-
ing two monomers (red and blue) in the space. The balls indicate the N-terminus of the peptides.
The mean values of the distributions of the inter-chain distance, the cosine angle between two end-
end vectors of two chains, and the order parameter P; of these 100 structures are 0.8 nm, 0° and
0.3, respectively.
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Figure S2: Distribution of the P; (red line), the cosine of the angle between the end-to-end vectors
of two peptides (green line) and the distance (in nm) between the mass centers of two peptides
(blue line) in the one hundred dimeric initial structures.
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Figure S3: The intermolecular side chain-side chain contact maps. The data was calculated from
the one hundred runs of 200-ns MD simulations for each force field.
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Figure S4: The intermolecular backbone hydrogen bond maps. The data was calculated from
whole 200 ns of simulation time and all one hundred MD runs for each force field.
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Figure S5: The intermolecular sidechain-sidechain contact and intermolecular backbone hydrogen
bond maps of AMBER12SB force field. The data was calculated from whole 200 ns of simulation
time and all one hundred MD runs.



A14SB C36m OPLS G54a7

ggo_l'I'I'I'I_'30_I'I'I'I'I_'30_I'I'I'I'I_'30_I'I'!/A\'I'I_'
~—~ C r A r A r A r “\\\
E S 2} H20t+ H20t+ H20 s
SE ¢ 1.1 ~N 1.0 't ]
x” 3 10 / ~ 10} \ 10} \ H 10+ / :
g 0 [ V-L/| LT 0 AT 0 J.//\T/ LN 0 N
0.65 0.7 0.75 0.8 0.85 0.65 0.7 0.75 0.8 0.85 0.65 0.7 0.75 0.8 0.85 0.65 0.7 0.75 0.8 0.85
515_| — T T T T TJd15FT ~ T ~ T T~ T315FT ~ T ~ T "~ T3d15FT ~ T ~ T = 13
S 10 10+ H 10} H10F :
El el Rk 1
K j\ i /] i | ] i ]
S A AN VAT /
_cﬂi 2 ol v, Al 0 P A, ot T . | gl L
5 10 15 20 5 10 15 20 5 10 15 20 5 10 15
9\?/8_""""'_ 8_l|l|l|l|l_ 8_l|l|l|l|l_ 8_l|l|l|l|l_
c i 1 i 1 i 1 i N
~ S 8F 18 18 /\‘_6? ]
O ®©4f H 4 —4 4} [\ 4| /
! 140 AN ! JA\T 0T
8-2_A»——r—"l/ °f J2F i 2 e \
Q‘O-‘ n n L1 0'.,1.|.|.|.\'0'.,L—.——o——.'|.|.'0'.1__|{r|.|.'
0 02 040608 1 0O 02040608 1 0 02040608 1 0 02040608 1
< S S S S
S 60} 60} 60} 460} -
2 c - E - E - E - 1
2 24} H a0} 440} 440} \ .
% N 1 NN AN o SN
20 |- - 20 yd - 20 - - 20 - / -
8‘ \/ i L\ / i _/ \ i L / ]
Q glet i1, B e P I o AP U R TS B = O P T
01 2 3 456 012 3 456 012 3 45 6 01 2 3 45 6
e et e e e
< 20+ - 20 - 20 - 20 -
., & 15fF 4 15F 4 15F 4 1sF .
"o 8 ol —10\//\ Jof / Jof ]
< 325 4 s} \ 4 s} 4 sk .
o gl P O P U A .'0'/.%.|..|..|FL' Al B P B
o 3 6 9 12 15 0 3 6 9 12 15 0 3 6 9 12 15 0 3 6 9 12 15
NA§15_|'|'|'|'_15_|'|'|'|'_15_|'|'|'|'_15_|'|'|'|'_
S s F 1 F 1 F . 1 F
£ S 10| H 10} H 10} \ H10+ :
SE N - ‘/‘V 1°r /N 1
32 5+ \ 4 5| 4 5F [ 4 5F [\
o / / /
o L ’/ 4 L \ 4 L / 4 L 4
33 e ol g Ji o N Lo 11 X*:{E, L1 Vo |.\

0 0 0
6 8 10 12 14 6 8 10 12 14 6 8 10 12 14 6 8 10 12 14

Figure S6: Normalized distributions of the radius of gyration (R,), the end-to-end distance (dc2.),
the order parameter (P), the intermolecular backbone H-bonds (Ngbond), the intermolecular side
chain-side chain contacts (Ng) and the solvent accessible surface area (SASA). Shown are re-
sults obtained by A14SB, C36m, OPLS and G54a7 force fields and averaged over all conforma-
tions from 100 trajectories (black lines), random picked-up 75 trajectories (red lines) and random
picked-up 50 trajectories (green lines). Excellent agreements are observed between results ob-
tained using the three ensembles for all coordinates and all the four force-fields, as well as other
rest force fields (data not shown).
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Figure S7: Time evolution of the recaction coordinates including R, (a), SASA (b), P, (c), cosine
(d), intermolecular side chain-side chain interaction (e) and intermolecular backbone H-bond (f)
in A14SB, C36m, OPLS and G54a7 force fields. The data was averaged for every nanosecond and
from the 100 trajectories for each force field. All quantities reach the plateau values after 100 ns,
indicating that the system is well-equilibrated. The same well-equilibrated results are obtained for
the rest other force fields (data not shown).
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Figure S8: Time evolution of 8 content, P> and intermolecular backbond H-bond of the dimer in
the 17 force fields. The data was averaged for every nanosecond and from the 100 trajectories for

each force field.
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