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Secondary structure of WT AR,

USR8  VURRNIUL LU VP L LR U RRRBILIR (LR L WL LIS R R A TR T N

Iﬂ [} 1 L] A0 immr n . = L}

L T T T R PPy 'rg:l:l:uuu:m"“'IH'&I'.l_ur.'r n’l

T ||ll1||4'\]|'i'|]|'|||]| nif 1'|'||'|'| i \l‘\'ll'l'lﬂlu'n'iu'|||'

T T T T LI B B B B B T T T T T T T T T T T T T T T
0 50 1[l[) 150 200 250 300 350 400 450

140

120

E.:ﬁaﬁ‘- g f Lt IH""‘".Illlnm"i-"nulrﬂrﬁm'h'-m' hm%lll_ﬂ‘r”‘ vt HH‘L, ll.Elll';

100

e 3, ‘ ; \
PUIEU L T A g RN H'ﬂl""l'rlﬁll. ‘.1"' s e Ly Y L LU It SR "y

a0 ] i ||'- 'l 1 ) oo o o o o o o
i ' gl I

MR |_|_ug|| | Hﬁl_mlﬁllj_l,_rl R T KT VA |1r|,|,|_|,|||m\_1_1

Residue

60
W L
I iy e e T Y vt i 1

40

20

T LI N N B B B S S B B LI R N R B e e B B e B B B N S B B B B B e B B B B S B p
0 50 100 150 200 250 300 350 400 450

Time (ns)

Figure S1: Secondary structure analysis for the 500 ns MD simulations of WT AB..4. as (a) B-sheet
monomer and (b) B-sheet tetramer in a POPC bilayer. For the B-sheet tetramer, the four peptides are
separated by black lines. Legend: white, coil; red, B-sheet; black, B-bridge; green, bend; yellow, turn.
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Secondary structure of mutant ABs. (monomer)
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Figure S2: Secondary structure analysis for the 500 ns MD simulations of mutant ABi... monomer as
(a) E22G, (b) D23G in a POPC bilayer. Legend: white, coil; red, B-sheet; black, B-bridge; green, bend;
yellow, turn.
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Secondary structure for mutant ABs. (monomer)
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Figure S3: Secondary structure analysis for the 500 ns MD simulations of mutant AB:... monomer as
(a) E22G/D23G, (b) K16M/K28M, (c) K16M/E22G/D23G/K28M in a POPC bilayer. Legend: white, coil;
red, B-sheet; black, B-bridge; green, bend; yellow, turn.
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Secondary structure for E22G mutant AB;.s, (tetramer)
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Figure S4: Secondary structure analysis for the 500 ns MD simulation of E22G Af.4. tetramer in a
POPC bilayer. The four peptides are separated by black lines. Legend: white, coil; red, B-sheet; black,
B-bridge; green, bend; yellow, turn.
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Secondary structure for D23G mutant AB..«. (tetramer)
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Figure S5: Secondary structure analysis for the 500 ns MD simulation of D23G AB..4. tetramer in a
POPC bilayer. The four peptides are separated by black lines. Legend: white, coil; red, B-sheet; black,
B-bridge; green, bend; yellow, turn.
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D23-K28 salt bridge in the sheet structure
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Figure S6: Minimum distance between the anionic carboxylate of D23 and the cationic ammonium
from K28 in the WT monomer and the E22G tetramer. For E22G tetramer, this distance is analysed for
all four peptides. The black dashed line at 0.45 nm corresponds to the cutoff distance to define a salt
bridge in a protein. This analysis was performed for all systems studied. Only for the two systems,
where salt bridge formation was observed, results are shown here.

Peptide-lipid interactions for E22G monomer
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Figure S7: Peptide-lipid interactions for the E22G monomer decomposed into Coulomb (solid) and
Lennard-Jones (LJ) interactions (dashed). Shown are the interactions of residues 1-16 with the lipid
headgroups (red, Coulomb and LJ) and lipid tails (magenta, LJ), and of residues 17-42 with the lipid
headgroups (blue, Coulomb and LJ) and lipid tails (cyan, LJ).
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Analysis of bilayer thickness for wild type APi..

a)

b)

Figure S8: Bilayer phosphate-to-phosphate thickness, averaged over the last 400 ns of the 500 ns
MD simulations of WT AB1.42 as (a) B-sheet monomer and (b) B-sheet tetramer in a POPC bilayer. The
axes of each plot corresponds to the x- and y- direction of the lipid bilayer (both about 6.5 nm). The
bilayer thickness was calculated with GRIDMAT-MD using 20 grid points in both directions. In each
case, the peptide (not shown) is located near the center of each square where the thickness is
smallest. The legend shows bilayer thickness (nm), mapped to the corresponding colors.
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Analysis of bilayer thickness for mutant Api.4.(monomer)
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Figure S9: Bilayer phosphate-to-phosphate thickness, averaged over last 400 ns of the 500 ns MD
simulations of ABi.42 mutants (monomers and tetramers). For the coloring explanation, see Fig. S11.
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Deuterium order parameters for AB...2 (monomer)-POPC bilayer systems
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Figure S10: Time-averaged (over the last 400 ns of the MD simulations) order parameter Scp of the
palmitoyl chain of the POPC lipids. Results are shown for wild type and mutant AB:.. and are
distinguished for the lipids within 5 A of AB1.4> (solid) and for the lipids >5 A away from A4 (dashed).
For comparison, Scp of the palmitoyl chain obtained from a 100 ns MD run of peptide-free POPC
bilayer is also presented (cyan).
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Deuterium order parameters for AB:i4. (monomer)-POPC bilayer systems
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Figure S11: Time-averaged (over the last 400 ns of the MD simulations) order parameter Scp of the
palmitoyl chain of the POPC lipids. Results are shown for wild type and mutant AB.s.. and are
distinguished for the lipids within 5 A of AB..4. (solid) and for the lipids >5 A away from AB...> (dashed).
For comparison, Scp of the palmitoyl chain obtained from a 100 ns MD run of peptide-free POPC
bilayer is also presented (cyan).
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Deuterium order parameters for A4, (tetramer)-POPC bilayer systems
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Figure S12: Time-averaged (over the last 400 ns of the MD simulations) order parameter Scp of the

palmitoyl chain of the POPC lipids. Results are shown for wild type and mutant ABi..

and are

distinguished for the lipids within 5 A of AB1.4> (solid) and for the lipids >5 A away from AB..4. (dashed).
For comparison, Scp of the palmitoyl chain obtained from a 100 ns MD run of peptide-free POPC

bilayer is also presented (cyan).
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