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Table S1: Simulation parameters for the six sets of MD trajectories, as described in Methods.

Group Box Type Ap42 Na™ Cl— DMPC Lipids  Waters
i Cubic 1 (227 mM) 3 (6.83 mM) 0 0 24,328
ii Cubic 1 (227 mM) 3 (6.83 mM) 0 12 (27 mM) 24,193
iii Cubic 1 (2.27mM) 3 (6.83 mM) 0 48 (109 mM) 23,193
v Cubic 1 (227 mM) 69 (157 mM) 66 (150 mM) 0 23,061
vi Cubic  1(227mM) 69 (157 mM) 66 (150 mM) 48 (109 mM) 21,566




Table S2: Experimental 3J(HY, H®) constants reported by Roche et al. [1] and MD-derived 3J(HY, H%)
constants for an AB42 monomer in pure water (W) and water with 150 mM NaCl (S) using four differ-
ent sets of Karplus parameters reported by: Vuister and Bax [2] (VB), Hu and Bax [3] (HB), Habeck et
al. [4] (Habeck), and Vogeli et al. [5]. Errors correspond to SEM values, calculated by assuming statistical
independence of the ten MD trajectories considered in each set.

\ 3 3 3 3 3 3 3 3 3
Res Jeap Jvew JvB,s JuBw JuB,s JHabeck,w JHabeck,s Jvisgels, w Jvigeli,s

D1 0.00 £0.00 4.87+0.03 4.85+0.02 5.114+0.03 5.09+0.01 5.23+£0.03 5.21+0.01 21040.90 1.654+ 0.68
A2 0.00£0.00 6.33+£0.07 6.21+0.09 6.37+0.07 6.25+0.09 6.42=+0.07 6.31 £0.09 2.60+1.09 2.03=£0.82
E3  623+£0.03 649+030 6.53+0.17 6.55+031 6.61+£0.17 6.60+0.31 6.66+0.17 278 £1.11 221 £0.85
F4 7.02+£005 6.71+0.26 648=+0.18 6.76 £0.27 6.57 £0.17 6.81 £0.27 6.63 £0.17 2.81 £ 1.13 2.20 £ 0.85
R5 7294006 754+£028 693+043 7724026 7.10£041 7.79+025 7.16=+040 3.20=£1.24 2.45+091
H6 0.00+0.00 687+031 6.55+0.28 697+031 6.59+029 7.03+031 6.63+029 291 +1.13 2.26+0.84
D7 6.894+0.13 521 +£0.19 595+044 526+021 599+£046 5.32+021 6.05+046 2.50=£092 2.03%0.76
S8 6.01 £0.14 6.75+0.13 6.66 +0.25 693 +0.14 6.74 £0.26 7.01 £0.15 6.80+0.26 2.89 +1.16 2.25 £ 0.88
G9 6.27+£020 533+£0.15 579+0.19 5634017 6.05+0.19 576 £0.18 6.17£0.20 2.50+ 1.00 2.01 &+ 0.79
Y10 6.39 £0.07 6.73+£0.36 6.64 £0.39 6.78 £038 6.72 £ 041 6.83+£0.38 6.77 040 296+ 1.11 2.32=£0.85
El1l 627 +0.13 6.53 £0.31 698+ 028 6.61+033 7.08+0.26 6.66+032 713+£026 293 +1.15 236091
V12 6.77+£0.12 735+051 7.72+£052 7444053 783+053 749+£052 7.86+0.53 3.39+124 2.71+0.98
H13 7.14+£020 7.23+054 635+055 7.38+£055 6.68+055 744+054 6.79+£054 3.17+1.14 244+0.84
H14 0.00 £0.00 6.54 +£0.24 6.54 +£0.28 6.83£0.20 6.96 +0.18 6.93+0.19 7.10=£0.16 291+ 1.18 231 +0.92
Q15 6.18+0.19 6.30 +0.24 6.68 £0.37 657 £0.24 6.96+0.34 6.67+0.24 7.06+034 293+1.14 2.34+0.90
K16 6.30 £0.18 7.07+0.35 6.86+0.33 723+036 7.03+£033 7.29+036 7.1040.32 3.08+1.19 241 +0.90
L17 6.63£0.15 7.12+041 7814+026 723+041 792+£027 7.28+041 7964026 324+127 2.63=£1.02
V18 820+0.12 785+034 7.90+£032 7984036 8.02+033 8.02=£036 806=+033 342+133 2.70=£1.03
F19 772+£010 7.70£0.38 7.76+ 044 788+036 7.96+043 7944035 8.02+042 343+131 271+ 1.02
F20 7.67+0.11 714+£041 7.09+£045 7.244+042 725+£044 729+042 731+043 318+ 1.19 2.51+0.92
A21 556 £0.10 6.45+ 041 6.54+0.34 6.57£0.42 6.60+0.36 6.64+ 041 6.65+0.35 2.838+1.09 2.28+ 0.84
E22 586 £0.06 6.68+0.31 6.69+0.27 6.76+0.33 6.74 +0.28 6.80+0.32 6.78 £0.28 2.89+ 1.12 2.28 4+ 0.86
D23 6.63 £ 0.08 5.66 £ 0.16 5.77 £0.13 5.67 £0.16 587+ 0.15 573 +0.16 595+0.15 243 £0.98 1.93+0.77
V24 6.75£0.06 6.75+0.20 7.02+022 678021 7.15£023 6.83+£021 7194023 294£1.18 2.35£0.92
G25 585+ 0.12 553+024 537+£021 596+024 575+0.20 6.12+0.23 590+ 020 2.53+1.00 1.97+0.76
526 6.53 +£0.12 6.50 £ 0.18 6.80 £0.24 6.61 +£0.20 6.96 +0.24 6.68 £ 0.21 7.04 £0.23 2.88 £ 1.15 2.30 + 0.90
N27 719+£0.15 6.65+0.18 6.94+0.23 6.90+£0.13 7.21+0.18 7.00+0.12 731 £0.17 296+ 121 235+0.95
K28 6.43+0.12 748+0.27 7544015 756+ 027 7.64+0.16 7.60+0.27 7.68+0.16 3.17+1.29 251+ 0.99
G29 589+ 0.11 5814012 5.61+£008 6.25+014 595+014 641 +0.15 6.10£0.15 2.59 £1.06 2.01 £ 0.79
A30 541 £0.04 6.724+ 040 6.36 £0.27 6.79 £0.42 6.40 £0.28 6.84 =042 6.45£0.28 2.86 £1.10 2.22 £+ 0.82
131 7.68 £0.06 6924033 6.72+£026 7.03+0.33 680027 7.07=£033 6.86=+027 296=+x116 2.32=£0.87
132 741 +£0.07 7444+025 695+031 7.54+026 7.01+032 758+£026 7.06+0.32 3.11+122 239 +0.90
G33 595+0.12 5394034 534£0.17 556+0.33 5524019 5.66+032 563+020 240+£094 1.90+0.72
L34 6.78 £0.05 6.72+0.19 6.88 £0.23 6.77 =£0.18 6.94£0.25 6.81 £0.18 6.99+0.24 289 £1.16 2.29 &+ 0.90
M35 7.544+0.05 6.55+033 6.73£0.11 6.68+ 034 6.84+014 6.73+034 691 +0.14 285 +1.15 2.28+0.89
V36 7.68 £0.04 6.56+0.27 6.84 +£0.16 6.58 £0.28 6.90+£0.16 6.63+0.28 6.95+0.16 2.84 +£1.14 2.27 £ 0.89
G37 5.72+0.07 576+ 031 5.69+0.08 6.13+£0.31 6.05+0.08 6.27+0.30 6.20+£0.09 259+ 1.05 2.04 =+ 0.80
G38 587+ 0.06 5.67+0.05 571£0.05 6.06+0.07 6.06+0.06 6.21+0.08 6.20=+0.06 2.52+1.06 1.99+ 0.81
V39 7.90+0.02 6.69+0.09 6.24+£0.11 6.76 £0.10 6.35+0.07 6.81 £0.10 6.41 £0.07 2.69 £ 1.13 2.08 £ 0.84
V40 7.80£0.02 7.16 £0.08 6.77 £0.30 7.28+0.08 6.92+0.25 7.32+£0.08 698 +0.24 297+1.21 2.30=£0.90
141 833+0.01 7.104+0.09 7144013 7.16+0.10 7.19+0.13 7.20+0.10 7.234+0.13 296 +1.23 233 £0.94
A42  6.55£0.02 828+ 0.04 7.77+047 837+£0.05 7.89+044 841+0.05 794+043 345+1.36 2.65+ 1.02




Table S3: RMSE values of 3J(HY, H%) coupling constants, derived from MD simulations of an AB342
monomer in 0 and 150 mM NaCl, relative to experimental values calculated using four sets of Karplus
parameters. RMSE values between MD-derived 3J(HY, H%) constants in pure water and water with salt
are added for comparison.

Karplus Parameters Pure Water - Experiment 150 mM Salt - Experiment — Salt - Pure Water

VB [2] 0.75 0.74 0.33
HB [3] 0.76 0.74 0.33
Habeck [4] 0.77 0.75 0.33

Vogeli [5] 0.87 0.75 0.62
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Figure S1: The RMSD of A5 monomer in pure water or water with 150 mM salt (columns) at three different
lipid concentrations (rows) over time for each of the ten trajectories conducted in each set of conditions.



Water + Salt
8 8 T T T T T

" T T T T
o 6 6
Q
5 4 4
o 2 2
pd c ]

c 0 0
3 @ 6
& £ .
4 8
o 2 2
N a

O 0
2]
s < 6
o
. 4
(o0] 2 B
< . ‘

o N A OO N MO

0 50 100 150 200 250 0 50 100 150 200 250
Time (ps)
Figure S2: The N2CD of A8 monomer in pure water or water with 150 mM salt (columns) at three different

lipid concentrations (rows) over time for each of the ten trajectories conducted in each set of conditions.
Gray lines show 50-ns averages over ten trajectories.
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Figure S3: Karplus curves for four sets of Karplus parameters for the 3J(HY, H) coupling constant,
denoted as VB [2], HB [3], Habeck [4], and Vogeli [5].
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Figure S4: 3J(HY, H%) coupling constants calculated from MD trajectories of A342 in (A) water and (B)
water/salt using the Kaplus parameter set from Hu and Bax [3] using time frames 50-250 ns (black) and
200-250 ns (red).
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Figure S5: 3J(HY, H®) coupling constants calculated from MD trajectories of A342 in water and water/salt
using the four Kaplus parameter sets: (A) VB [2], (B) HB [3], (C) Habeck [4], and (D) Vogeli [5]. MD-derived
coupling constants are also compared to the experimental values reported by Roche and collaborators [1].
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Figure S6: 2J(HY, H ) coupling constants calculated from MD trajectories of A342 in water and 150 mM
salt using the HB parameter set [3] at 277 K, which is the temperature used to collect experimental values [1].



11

Water Water-Salt 12 Lipid 12 Lipid-Salt
A1 T T T T T T T

0.8f 1k 1F 1F 1k

48 Lipid 48 Lipid-Salt

T T T T T T T T

0.6 1F 1F 1F 1F
0.4f 1F 1F 1F 1F

Helix

0.8F 1F 4k Ik 1F
0.6 1F HF HF 1F
0.4]

Bridge

C Ouethdn M At s JEA AR i NOUNA S b Aeo A A JEAA [ARAA LA A JEn LA ADA b, AA M sMBNA

il FEA AR PEN B

o6F s A IR O e A | S N U mo4EN IV (o g S 0042 08 I\ Lt qE W

Coil
Propensity

oaf  TINAHL MRS 3 IR F 4B W R TIITI, o JE TR PN 3k ! Bt ElS

02k V 1t ke y it S it y

D 1
038
06}
04f
02f

E 1

0.8} 1F 1F 1F 1F

Strand

0.6 1F 1F 1F 1F
04f 1k 1F 1F 1k

Turn

0.2F 1F 1k 1F 1F

Residue

Figure S7: STRIDE-generated (A) helix, (B) bridge, (C) coil, (D) strand, and (E) turn secondary structure
propensities for each amino acid residue of monomeric A542 in the following conditions: neutral water,
water with 150 mM salt, neutral water with 12 DMPC molecules, water with 12 DMPC and 150 mM salt,
neutral water with 48 DMPC molecules, and water with 48 DMPC and 150 mM salt. Data is collected from
10 separate MD trajectories each from times 450-500 ns, sampling every 2 ps, and then averaged. Error
bars are calculated as SEM using the averages of individual trajectories to capture trajectory-to-trajectory
variability (see Methods for more detail).
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Figure S8: Visualization of a DMPC lipid generated by VMD. The three groups considered for protein-lipid
contacts are the head group nitrogen (blue), the phosphorus (gold), and the tail group carbons (cyan), all
shown with exaggerated scale compared to hydrogens (white), oxygens (red), and other carbons (cyan) in
the molecule.
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Figure S9: Differences of the average minimum protein-lipid distances calculated by subtracting distances
calculated in the following pairs of differing conditions: (A) 150 mM salt and pure water in the presence of
12 lipids, (B) 150 mM salt and pure water in the presence of 48 lipids, (C) 48 lipids and 12 lipids in no-salt
conditions, and (D) 48 lipids and 12 lipids in physiological salt conditions.
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Figure S10: SASA of an AfS42 monomer in all three lipid concentrations in (A) pure water and (B) 150 mM
NaCl. Note that the solvent in these calculations is considered to be the water, lipids, and salt.
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Figure S11: Cluster size distributions for (a) 12 and (b) 48 lipids in pure water (black circles) and 150 mM
salt (red triangles). The distributions were calculated as described in Methods. Distributions without error
bars are associated with average distributions with SEM values of zero.
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