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Supporting Figures
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Figure S1. Orthographic view of ABs; (1IYT) WT and mutant structures. The mutant residues are shown in CPK model and
numbering is according to their respective PDB structure. The WT and mutant structures are represented with ribbon structure and are blue

at the N-terminus to red at the C-terminus.
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Figure S2. Orthographic view of APy (120Q) WT and mutant structures. The mutant residues are shown in CPK model and
numbering is according to their respective PDB structure. The WT and mutant structures are represented with ribbon structure and are blue

at the N-terminus to red at the C-terminus.
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Figure S3. Orthographic view of APy (1BA4) WT and mutant structures. The mutant residues are shown in CPK model and
numbering is according to their respective PDB structure. The WT and mutant structures are represented with ribbon structure and are blue

at the N-terminus to red at the C-terminus.
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Figure S4. Orthographic view of Apsy (2LFM) WT and mutant structures. The mutant site residues are shown in CPK model and
numbering is according to their respective PDB structure. The WT and mutant structures are represented with ribbon structure and are blue

at the N-terminus to red at the C-terminus.
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Figure S5. Calculated total solvent accessibility surface of WT and mutant AB4 and A4

structures (method sensitivity) using various methods. (A) Total solvent accessibility surface for

IIYT WT and mutants ABs,. (B) Total solvent accessibility surface for 1Z0Q WT and mutants

AB4y. (C) Total solvent accessibility surface for 1BA4 WT and mutants ABs. (D) Total solvent

accessibility surface for 2LFM WT and mutants AP4. Total solvent accessibility surface for all the

60 structures were calculated using DS 4.0 (black square), Get area (green triangle), Struc tools

(blue sphere) and Mobyl (red triangle).
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Figure S6 Correlation sensitivity to choice of t,,s« for AP WT and protective A2T variant. The
figures show the correlations between tosr and hydrophobic surfaces of 2LFM wild type and
mutants. (A) tonset = 75 for WT and tonset = 75 for A2T. (B) tonset = 75 for WT and tonset = 78 for A2T.
(O) tonset = 77 for WT and topset = 77 for A2T. (D) tonset = 77 for WT and topset = 80 for A2T. (E) tonset
=80 for WT and topset = 80 for A2T. (E) tonset = 80 for WT and tonses = 83 for A2T.
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Figure S7. Correlation between calculated total solvent accessibility surface of WT and
mutant AB4 and AP4; structures (structure and method sensitivity) using DS 4.0 (x-axis) and
struc tools (y-axis). (A) Total solvent accessibility surface for 1IYT WT and mutants AP4. (B)
Total solvent accessibility surface for 1Z0Q WT and mutants AB4,. (C) Total solvent accessibility
surface for IBA4 WT and mutants AP4o. (D) Total solvent accessibility surface for 2LFM WT and

mutants APao.
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Figure S8. Correlation between calculated hydrophilic, hydrophobic surface of WT and
mutant APy and APy, structures using DS 4.0. (A) Hydrophilic surface for WT and mutants Afs,
(1IYT vs. 1Z20Q). (B) Hydrophobic surface for WT and mutants ABs; (1IYT vs. 1Z20Q). (C)
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and mutants A4 (1BA4 vs. 2LFM).
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Figure S9. Correlation between t,,s¢ and calculated total solvent accessibility surface (SAS)

for WT and mutant AB4 and AP4. (A) vs. total solvent accessibility surface for 11IYT WT and

mutants ABs,. (B) vs. total solvent accessibility surface for 1Z0Q WT and mutants AP4;. (C) vs.

total solvent accessibility surface for IBA4 WT and mutants A4o. (D) vs. total solvent accessibility

surface for 2LFM WT and mutants AP4. Total solvent accessibility surface was calculated using

DS 4.0.
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Figure S10. Correlation between ton¢ and calculated hydrophilic surface for WT and mutant
AP4o and AP4gs. (A) vs. hydrophilic surface for 1IYT WT and mutants ABs,. (B) vs. hydrophilic
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calculated using DS 4.0.
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Figure S11. Correlation between total Ap and calculated total solvent accessibility surface
(SAS) for WT and mutant AB4 and Af4,. (A) vs. total solvent accessibility surface for 1IYT WT
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Figure S12. Correlation between total AP and calculated hydrophilic surface for WT and
mutant AB4 and AP4. (A) vs. hydrophilic surface for 1IYT WT and mutants ABs. (B) vs.
hydrophilic surface for 1Z0Q WT and mutants AB4,. (C) vs. hydrophilic surface for IBA4 WT and
mutants ABso. (D) vs. hydrophilic surface for 2LFM WT and mutants ABs. Hydrophilic surface

was calculated using DS 4.0.
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Supporting Tables

Table S1. Effects of mutations on the total solvent accessibility surface area (Az) of AP4
(1IYT). Total solvent accessibility surface area was calculated using DS 4.0, StrucTools, Get area

and Mobyle.

Total solvent accessibility (A%

Molecule
DS StrucTools Get Area Mobyle
1TY Tyt 4129.19 4160.79 4071.28 4197.42
IIYTaor 4135.09 4167.95 4078.08 4205.32
IIYT azv 4134.58 4170.58 4082.61 4206.42
LIYT ger 4181.65 423421 4116.23 4266.86
YT pn 4136.93 4172.31 4078.75 4210.87
YT pri 4149.04 4187.49 4095.7 4224.50
YTk 4154.98 4205.52 4102.44 4243.28
YT ki6n 4122.59 4151.42 4067.67 4189.41
YT azic 4119.54 4146.13 4059.51 4185.59
YT g6 4079.36 4127.24 4036.23 4167.09
YT g2209 4126.99 4164.27 4071.43 4203.34
YT g2k 4143.16 4190.90 4087.8 4229.56
LIYT pasn 4136.75 4162.99 4076.81 4201.8
YT 134y 4133.40 4171.24 4083.22 4206.25
YT ag2r 4168.32 4201.83 4108.45 4239.44
LIYT ag2v 4172.19 4210.92 4121.76 4248.04
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Table S2. Effects of mutations on total solvent accessibility surface area (Az) of APz (120Q).
Total solvent accessibility surface area was calculated using DS 4.0, StrucTools, Get area and

Mobyle.

Total solvent accessibility (A%)

Molecule
DS StrucTools Get Area Mobyle
1Z0Quwt 4010.51 4142.57 4026.95 4180.90
120Qazt 4021.38 4158.91 4041.94 4189.04
120Qa2v 4022.00 4154.07 4041.72 4188.06
1Z0Qmn6r 4030.34 4175.02 4039.19 4207.52
1Z0Qp7~ 4000.42 4141.46 4023.99 4173.27
1Z0Qp7n 4018.21 4156.24 4037.91 4188.54
1Z0QE11k 4081.21 4233.25 4098.52 4242.52
1Z0Qx 168 3977.61 4097.87 3987.69 4141.06
1Z0Qa216 4008.83 4144.39 4026.03 4179.07
1Z0QE226 4009.33 4146.88 4027.90 4182.22
1Z0Qk220 4048.38 4173.22 4058.06 4207.14
1Z0Qg22x 4085.24 4225.51 4095.27 4256.63
1Z0Qp23n 4017.70 4152.34 4032.11 4186.08
1Z0Q34v 3990.54 4121.5 4004.63 4155.71
1Z0Qa421 4074.40 4202.89 4087.72 4244 .48
1Z0Qa42v 4076.57 4210.61 4095.24 4243.96
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Table S3. Effects of mutations on the total solvent accessibility surface area (Az) of AB4o

(1BA4). Total solvent accessibility surface area was calculated using DS 4.0, StrucTools, Get area

and Mobyle.
Total solvent accessibility (A%)

Molecule
DS StrucTools Get Area Mobyle
1BA4 3692.47 3820.8 3748.25 3847.18
1BA4 Ao 3706.95 3839.97 3759.28 3855.41
1BA4 Aoy 3709.36 3844.71 3765.46 3858.9
1BA4y6r 3776.95 3913.00 3823.24 3930.06
1BA4pN 3699.69 3838.54 3754.19 3855.7
1BA4p7n 3705.98 3845.59 3759.98 3864.45
1BA4g 1k 3713.44 3849.29 3766.45 3868.22
1BA4x 6n 3725.15 3908.25 3782.90 4054.83
1BA4 4216 3689.56 3825.55 3743.36 3842.86
1BA4e6 3672.25 3812.63 3730.97 3826.34
1BA4g2nq 3707.77 3841.81 3757.27 3858.95
1BA4gx 3703.12 3844.15 3757.18 3861.57
1BA4py3N 3692.06 3823.22 3748.23 3839.62
1BA4 34y 3681.79 3826.25 3743.01 3839.93
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Table S4. Effects of mutations on the total solvent accessibility surface area (Az) of AB4o
(2LFM). Total solvent accessibility surface area was calculated using DS 4.0, StrucTools, Get area

and Mobyle.

Total solvent accessibility (A%)

Molecule
DS StrucTools GETAREA Mobyle
2LFMyy 4343.2 4400.49 4315.89 4434.33
2LFMpor 4360.81 4402.47 4340.91 4455.75
2LFM oy 4364.04 4408.47 4350.75 4459.57
2LFMpuer 4423.44 4460.44 4384.94 4511.92
2LFMp7n 4341.88 4393.33 4323.38 4444.16
2LFMp7n 4363.23 4414.55 4350.87 4466.27
2LFME11x 4378.78 4441.61 4364.27 4492.97
2LFMk 6N 4342.89 4381.05 4316.36 4430.97
2LFMazic 4347.45 4387.95 4329.37 4439.02
2LFME226 4285.35 4335.59 4275.77 4383.96
2LFME22q 4337.00 4393.69 4319.45 4440.36
2LFME22x 4382.35 4444.08 4365.95 4493.06
2LFMp2sn 4338.65 4372.26 4320.47 4425.23
2LFMy34v 4302.88 4340.88 4282.23 4390.84
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Table S5. Effects of mutations on hydrophobic and hydrophilic surface area (A?) of AP42
(1IYT). Hydrophobic and hydrophilic solvent accessibility surface area was calculated using DS
4.0.

Solvent accessibility surface area (Az)

Molecules
Hydrophobic Hydrophilic
1Y Tyt 1458.98 1256.70
HYTaor 1391.67 1250.16
1Y Tazv 1474.48 1248.23
1TY Trer 1460.74 1297.13
1Y Tp7n 1457.62 1268.70
1Y Tp7n 1458.92 1284.11
Y Te1x 1458.88 1283.27
1Y Tkien 1468.98 1237.72
1Y Ta2iG 1418.15 1259.34
1Y Te226 1462.61 1174.49
1TY TE20 1455.05 1263.49
1Y Tra2x 1451.56 1280.30
1Y Tpasn 1455.59 1261.99
1Y Trsav 1453.56 1259.06
Y Tag21 1378.25 1258.09
1Y Ta42v 1487.74 1258.67
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Table S6. Effects of mutations on hydrophobic and hydrophilic surface area (A?) of AP42
(1Z0Q). Hydrophobic and hydrophilic solvent accessibility surface area was calculated using DS
4.0.

Solvent accessibility surface area (A7)

Molecules Hydrophobic Hydrophilic
1Z0Quy 1466.29 1189.16
1Z0Qa2r 1411.31 1183.35
1Z0Qa2v 1487.00 1179.10
1Z0Qmer 1466.36 1213.81
1Z0Qp7N 1470.72 1188.13
1Z0Qp7n 1467.95 1201.88
1Z0Qg11k 1475.35 1226.69
1Z0Qk 16N 1472.88 1160.54
1Z0Qa216 1434.79 1194.65
1Z0Qg26 1478.67 1133.10
1Z0Qg220q 1466.86 1215.65
1Z0Qg2k 1468.97 1238.64
1Z0Qp23n 1469.85 1198.96
1Z0Q34v 1452.99 1194.44
1Z0Qa42t 1402.15 1194.89
1Z0Qa42v 1508.44 1194.47
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Table S7. Effects of mutations on hydrophobic and hydrophilic surface area (A?) of APgo

(1BA4). Hydrophobic and hydrophilic solvent accessibility surface area was calculated using DS

4.0.

Solvent accessibility surface area

Molecule Hydrophobic Hydrophilic
1BA4,, 1269.24 1162.85
1BA4 o7 1213.17 1165.88
1BA4 v 1287.88 1165.43
1BA4y6r 1267.14 1227.05
1BA4pn 1267.09 1180.23
1BA4p7y 1264.33 1189.33
1BA4g 1k 1259.16 1199.30
1BA4k 68 1268.23 1163.68
1BA44216 1237.07 1170.78
1BA4g26 1278.91 1091.13
1BA4g22q 1266.53 1184.88
1BA4g2k 1255.94 1192.20
1BA4pa3n 1265.59 1166.86
1BA4y34v 1256.31 1169.99
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Table S8. Effects of mutations on hydrophobic and hydrophilic surface area (A?) of APgo

(2LFM). Hydrophobic and hydrophilic solvent accessibility surface area was calculated using DS

4.0.

Solvent accessibility surface area

Molecule
Hydrophobic Hydrophilic

2LFMy 1392.36 1429.05
2LFMaot 1344.73 1428.09
2LFMaov 1431.59 1428.10
2LFMpyer 1401.36 1474.62
2LFMp7~ 1403.86 1438.64
2LFMp7n 1406.52 1457.03
2LFMg1 1k 1407.27 1455.84
2LFMki6n 1410.42 1384.00
2LFMaziG 1385.28 1431.29
2LFMgnag 1412.48 1350.08
2LFMgxq 1404.72 1435.64
2LFMg2k 1406.04 1455.09
2LFMp23n 1402.64 1440.15
2LFMy 34y 1379.22 1431.18
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Table S9. Normalized data for time of onset (tonset) and total AB. (AP levels from Jonsson et

al.))

Molecule tonset (Years) Total Ap
WT 75 1
A673T (A2T) 80 0.5
A673V (A2V) 36 3.5
H677R (HOR) 56 1
D678N (D7N) 61 1
D678H (D7H) 58 1.5
E682K (E11K) 61 2
K687N (K16N) 56 1.5
A692G (A21G) 46 1.6
E693G (E22G) 57 1
E693K (E22K) 55 0.8
E693Q (E22Q) 50 1
D694N (D23N) 62 1
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Table S10. Normalized data set on tons: and total AB. (AP levels from Di Fede et al.?)

Molecule tonset (Years) Total AB
WT 75 1
A673T (A2T) 80 0.5
A673V (A2V) 36 2.1
H677R (H6R) 56 1
D678N (D7N) 61 1
D678H (D7H) 58 1.5
E682K (E11K) 61 2
K687N (K16N) 56 1.5
A692G (A21G) 46 1.6
E693G (E22G) 57 1
E693K (E22K) 55 0.8
E693Q (E22Q) 50 1
D694N (D23N) 62 1
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Table S11. Data for correlating ton.« with properties of 1IYT WT and mutant Ap.

tonset

Molecule (years) Solvent accessibility surface (A%
Total  Hydrophobic Hydrophilic
WT 75 4129.19 1458.98 1256.7

A673T (A2T) 80 4135.09 1391.67 1250.16
A673V (A2V) 36 4134.58 1474.48 1248.23
H677R (H6R) 56 4181.65 1460.74 1297.13
D678N (D7N) 61 4136.93 1457.62 1268.7

D678H (D7H) 58 4149.04 1458.92 1284.11
E682K (E11K) 61 4154.98 1458.88 1283.27
K687N (K16N) 56 4122.59 1468.98 1237.72
A692G (A21G) 46 4119.54 1418.15 1259.34
E693G (E22G) 57 4079.36 1462.61 1174.49
E693K (E22K) 55 4143.16 1451.56 1280.3

E693Q (E22Q) 50 4126.99 1455.05 1263.49
D694N (D23N) 62 4136.75 1455.59 1261.99
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Table S12. Data for correlating t,,.: with properties of 1Z0Q WT and mutant Ap.

tonset

Molecule (years) Solvent accessibility surface (A%
Total  Hydrophobic Hydrophilic
WT 75 4010.51 1466.29 1189.16
A673T (A2T) 80 4021.38 1411.31 1183.35
A673V (A2V) 36 4022.00 1487.00 1179.10
H677R (H6R) 56 4030.34 1466.36 1213.81
D678N (D7N) 61 4000.42 1470.72 1188.13
D678H (D7H) 58 4018.21 1467.95 1201.88
E682K (E11K) 61 4081.21 1475.35 1226.69
K687N (K16N) 56 3977.61 1472.88 1160.54
A692G (A21G) 46 4008.83 1434.79 1194.65
E693G (E22G) 57 4009.33 1478.67 1133.10
E693K (E22K) 55 4048.38 1466.86 1215.65
E693Q (E22Q) 50 4085.24 1468.97 1238.64
D694N (D23N) 62 4017.70 1469.85 1198.96
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Table S13. Data for correlating tons: with properties of 1BA4 WT and mutant Ap.

tonset

Molecule (years) Solvent accessibility surface (A%
Total  Hydrophobic Hydrophilic
WT 75 3692.47 1269.24 1162.85
A673T (A2T) 80 3706.95 1213.17 1165.88
A673V (A2V) 36 3709.36 1287.88 1165.43
H677R (H6R) 56 3776.95 1267.14 1227.05
D678N (D7N) 61 3699.69 1267.09 1180.23
D678H (D7H) 58 3705.98 1264.33 1189.33
E682K (E11K) 61 3713.44 1259.16 1199.30
K687N (K16N) 56 3725.15 1268.23 1163.68
A692G (A21G) 46 3689.56 1237.07 1170.78
E693G (E22G) 57 3672.25 1278.91 1091.13
E693K (E22K) 55 3707.77 1266.53 1184.88
E693Q (E22Q) 50 3703.12 1255.94 1192.20
D694N (D23N) 62 3692.06 1265.59 1166.86
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Table S14. Data for correlating ton.: with properties of 2LFM WT and mutant Ap.

tonset

Molecule (years) Solvent accessibility surface (A%
Total  Hydrophobic Hydrophilic

WT 75 4343.2 1392.36 1429.05
A673T (A2T) 80 4360.81 1344.73 1428.09
A673V (A2V) 36 4364.04 1431.59 1428.1
H677R (H6R) 56 4423.44 1401.36 1474.62
D678N (D7N) 61 4341.88 1403.86 1438.64
D678H (D7H) 58 4363.23 1406.52 1457.03
E682K (E11K) 61 4378.78 1407.27 1455.84
K687N (K16N) 56 4342.89 1410.42 1384.00
A692G (A21G) 46 4347.45 1385.28 1431.29
E693G (E22G) 57 4285.35 1412.48 1350.08
E693K (E22K) 55 4337.00 1404.72 1435.64
E693Q (E22Q) 50 4382.35 1406.04 1455.09
D694N (D23N) 62 4338.65 1402.64 1440.15
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Table S15. Total helix percentage calculated for WT and mutant AB4 and Af4;.

Total helix percentage

Molecules Abw Abs:
1BA4 2LFM 1IYT 120Q

WT 55 22.5 71.4 333
A673T (A2T) 55 22.5 71.4 333
A673V (A2V) 55 22.5 71.4 333
H677R (H6R) 55 22.5 73.8 333
D678N (D7N) 55 22.5 71.4 333
D678H (D7H) 55 22.5 71.4 333
E682K (E11K) 55 22.5 71.4 333
K687N (K16N) 55 22.5 71.4 333
A692G (A21G) 55 22.5 71.4 333
E693G (E22G) 55 22.5 71.4 333
E693K (E22K) 55 22.5 71.4 333
E693Q (E22Q) 55 22.5 71.4 333
D694N (D23N) 55 22.5 71.4 333
L705V (L34V) 55 22.5 71.4 333
A713T (A42T) NA NA 71.4 333
A713V (A42V) NA NA 71.4 333

NA - Not Applicable
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Table S16. Data for correlating total Ap with properties of 11IYT WT and mutant Ap.

Molecule Total AP Solvent accessibility surface (3%

Total  Hydrophobic Hydrophilic

WT 1 4129.19  1458.98 1256.7
AG673T (A2T) 0.5 4135.09  1391.67 1250.16
A673V (A2V) 3.5 413458  1474.48 1248.23
H677R (H6R) 1 4181.65  1460.74 1297.13
D678N (D7N) 1 413693  1457.62 1268.7
D678H (D7H) 1.5 4149.04  1458.92 1284.11
E682K (E11K) 2 415498  1458.88 1283.27

K687N (K16N) 1.5 412259  1468.98 1237.72

A692G (A21G) 1.6 4119.54 141815 1259.34
E693G (E22G) 1 4079.36  1462.61 1174.49
E693K (E22K) 0.8 4143.16  1451.56 1280.3
E693Q (E22Q) 1 412699  1455.05 1263.49

D694N (D23N) 1 4136.75  1455.59 1261.99
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Table S17. Data for correlating total Ap with properties of 120Q WT and mutant Ap.

Molecule Total AP Solvent accessibility surface (3%

Total  Hydrophobic Hydrophilic

WT 1 4010.51 1466.29 1189.16
A673T (A2T) 0.5 402138 141131 1183.35
A673V (A2V) 3.5 4022.00  1487.00 1179.10
H677R (H6R) 1 4030.34  1466.36 1213.81
D678N (D7N) 1 400042  1470.72 1188.13
D678H (D7H) 1.5 4018.21 1467.95 1201.88
E682K (E11K) 2 4081.21 1475.35 1226.69

K687N (K16N) 1.5 3977.61 1472.88 1160.54

A692G (A21G) 1.6 4008.83  1434.79 1194.65
E693G (E22G) 1 4009.33  1478.67 1133.10
E693K (E22K) 0.8 404838  1466.86 1215.65
E693Q (E22Q) 1 4085.24  1468.97 1238.64

D694N (D23N) 1 4017.70  1469.85 1198.96
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Table S18. Data for correlating total Ap with properties of 1BA4 WT and mutant Ap.

Molecule Total AP Solvent accessibility surface (3%

Total  Hydrophobic Hydrophilic

WT 1 369247  1269.24 1162.85
AG673T (A2T) 0.5 370695  1213.17 1165.88
A673V (A2V) 3.5 3709.36  1287.88 1165.43
H677R (H6R) 1 377695  1267.14 1227.05
D678N (D7N) 1 3699.69  1267.09 1180.23
D678H (D7H) 1.5 370598  1264.33 1189.33
E682K (E11K) 2 371344  1259.16 1199.30

K687N (K16N) 1.5 3725.15  1268.23 1163.68

A692G (A21G) 1.6 3689.56  1237.07 1170.78
E693G (E22G) 1 367225 1278.91 1091.13
E693K (E22K) 0.8 3707.77  1266.53 1184.88
E693Q (E22Q) 1 3703.12  1255.94 1192.20

D694N (D23N) 1 3692.06  1265.59 1166.86
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Table S19. Data for correlating total Ap with properties of 2LFM WT and mutant Af.

Molecule Total AP Solvent accessibility surface (3%

Total  Hydrophobic Hydrophilic

WT 1 4343.2 1392.36 1429.05
AG673T (A2T) 0.5 4360.81 1344.73 1428.09
A673V (A2V) 3.5 4364.04  1431.59 1428.1
H677R (H6R) 1 442344  1401.36 1474.62
D678N (D7N) 1 4341.88  1403.86 1438.64
D678H (D7H) 1.5 4363.23  1406.52 1457.03
E682K (E11K) 2 4378.78  1407.27 1455.84

K687N (K16N) 1.5 4342.89  1410.42 1384.00

A692G (A21G) 1.6 434745  1385.28 1431.29
E693G (E22G) 1 428535  1412.48 1350.08
E693K (E22K) 0.8 4337.00  1404.72 1435.64
E693Q (E22Q) 1 438235  1406.04 1455.09

D694N (D23N) 1 4338.65  1402.64 1440.15

S33



References

1 T.Jonsson, J. K. Atwal, S. Steinberg, J. Snaedal, P. V. Jonsson, S. Bjornsson, H. Stefansson, P.
Sulem, D. Gudbjartsson, J. Maloney, K. Hoyte, A. Gustafson, Y. Liu, Y. Lu, T. Bhangale, R.
R. Graham, J. Huttenlocher, G. Bjornsdottir, O. A. Andreassen, E. G. Jonsson, A. Palotie, T.
W. Behrens, O. T. Magnusson, A. Kong, U. Thorsteinsdottir, R. J. Watts and K. Stefansson,
Nature, 2012, 488, 96-99.

2 G. Di Fede, M. Catania, M. Morbin, G. Rossi, S. Suardi, G. Mazzoleni, M. Merlin, A. R.
Giovagnoli, S. Prioni, A. Erbetta, C. Falcone, M. Gobbi, L. Colombo, A. Bastone, M. Beeg, C.
Manzoni, B. Francescucci, A. Spagnoli, L. Cantu, E. Del Favero, E. Levy, M. Salmona and F.
Tagliavini, Science, 2009, 323, 1473-1477.

S34



