SUPPLEMENTARY DATA

METHODS
Calculation of algorithms performance:

Sensitivity or true positive rate was calculated as: Sensitivity = TP/P = TP/(TP+FN).

Specificity or true negative rate was calculated as: Specificity = TN/N = TN/(FP+TN).

Precision or positive predictive value was calculated as: Precision = TP/(TP+FP)

Where P = Positives, N = Negatives, TP = True Positives, FP = False Positives, TN = True Negatives

and FP = False Positives.



Table S1: Set of 29 different WT proteins for which 3D-structures are available and changes in
solubility upon mutation and expression have been characterized, accounting a total of 129 variants.
PDBs, mutations and the corresponding references are indicated. Experimental data are compared
with PROSOII, SolPro and A3D predictions. Green cells correspond to correct predictions whereas
red cells indicate wrong predictions. True positives (TP), false positives (FP), true negatives (TN) and

false negatives (FN) are indicated.
Figure S1: A3D prediction pipeline

Figure S2: The aggregation propensity of (a) Maltose Binding Protein (PDB: 4MBP) and (b) Ubiquitin
(PDB: 1UBQ) are analysed using both sequence-based predictors and A3D Amino acids with positive
scores are indicated in different colours for each predictor: AGGRESCAN (green), Zyggregator (blue),
FoldAmyloid (red), Tango (orange) and A3D (purple). Black bars indicate buried residues exposing <
15 A? (up) and < 30 A? (down) to solvent. Areas with high-predicted aggregation propensity are
labelled according to a red gradient and areas with high-predicted solubility according to a blue

gradient. White areas are not predicted to influence aggregation.

Figure S3: Aggregation profiles of deoxyhemoglobin S and A. The aggregation propensity of the -
chains of deoxyhemoglobin S (solid line) and deoxyhemoglobin A (dashed line) were predicted with
A3D, Aggrescan, Zyggregator, FoldAmyloid and Tango. The algorithm threshold (Tr) is shown as a
solid red line. A3D is unique at pinpointing the large increase in aggregation propensity caused by the
Glu6 to Val6 mutation. A3D predicts Val6 as the most aggregation-prone residue in deoxyhemoglobin
S.

Figure S4: The oligomeric and monomeric forms of (a) TTR (PDB: 1TTA) and (b) SOD1 (PDB: 2C9V)
were analysed with A3D. Color codes as in Figure S2. In both cases strong aggregation-prone regions

in the monomer surface are protected at the interface of the native oligomer.

Figure S5: Comparison of A3D predictions for AcPDro2 (PDB: 1URR) in static (left) and dynamic
(right) modes. The exposed aggregation-prone region shown in the dynamic analysis corresponds
essentially to strand S5 and the preceding loop (Y89-196) and strand S2 (W38).
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Table S1

1D-SEQ Predictions

PROTEINS
Exp Data
Protein PDB | Mutations
Thr76Ala Increased
Thr76Arg Increased
Thr76Asn Increased
Thr76Asp Increased
Thr76Cys Decreased
Thr76Glu Increased
Thr76Gly Increased
Thr76His Increased
RNAse SA 1RGG:A Thr76lle Decreased
Thr76Leu Decreased
Thr76Lys Increased
Thr76Met Decreased
Thr76Phe Decreased
Thr76Pro Decreased
Thr76Ser Increased
Thr76Trp Decreased
Thr76Val Decreased
Phe19Ala Increased
Phe19Arg Increased
Phe19Asn Increased
Phe19Asp Increased
Phe19Cys Increased
Phe19GIn Increased
Phe19Glu Increased
Phe19Gly Increased
Phe19His Increased
Abeta 42 1Z0Q:A Phe19lle Decreased
Phe19Leu Increased
Phe19Lys Increased
Phe19Met Increased
Phe19Pro Increased
Phe19Ser Increased
Phe19Thr Increased
Phe19Trp Increased
Phe19Tyr Increased
Phe19Val Increased
GlubLeu Decreased
Hemoglobin 2D60:B |Glu6Phe Decreased
Glu6Trp Decreased
lle32Ser Decreased
Leu34Pro Increased
Phe19Ser // Increased
Leu34Pro
Val12Ala //
lle32Thr // Increased
Leu34Pro
Val12Glu //
Val18Glu // Increased
Abeta 42 1Z0Q:A |Met35Thr //
lle41Asn
Phedlle //
Ser8Pro // Increased
Val24Ala //
Leu34Pro
His6GIn //
Val12Ala //
Val24Ala // Increased
lle32Met //
Val36Gly
. Trp131Ala Increased
Human HIV type 1 integrase 1BIZ:A Val165Lys Increased
Leu104Met Decreased
Leu127Met Decreased
Lys63Met Decreased
Lys69Met Decreased
FOP Protein 2D68 A Val74Phe Decreased
Leu87Met Decreased
Thr90Ala Decreased
Glug7Ala Decreased
Thro0Ala // Decreased
Glug7Ala
Met358Leu Decreased
. R Thr3dsLeu /f Decreased
Human alpha-1 proteinase inhibitor 8API:A |Met358Arg
Met351Glu //
Increased

Met358Arg

PROSOI!I score | SolPro score

AGGRESCAN 3D| References

)

[2]

[3]

[41
5]

6]
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Leu10Asn Decreased
Leu10Asp Decreased
Human Interleukin 1 Beta 9ILB:A |Lys97Arg Increased
Lys97Gly Decreased
Lys97Val Decreased
Lys27Glu Increased
Tyr35GlIn //
Phe37Arg Increased
Plasmodium falciparum dihydrofolate reductase | 1J3L:A  Tyr35Gly //
Increased
Phe37Leu
Tyra5Leu // Increased
Phe37Arg
Lys185Asn Decreased
Lys185Asp Decreased
Lys185lle Decreased
i 1BIZ:A
HIV integrase Lys185Leu Decreased
Lys185Phe Decreased
Lys185Val Decreased
., (Glug9Ala //
GP24 IYUEA | 5 g0Ala Decreased
Ser1Phe //
Lys9Val //
A |GIn21Val //
CD58 1CI5:A Lys58Val /f Decreased
Ser85Thr //
Gly93Leu
Trp232Glu Decreased
Tyr242Glu Decreased
Maltose Binding Protein 1JW4A |11e317Glu Decreased
Gly32Asp
lle33Pro Decreased
Asn48Glu Increased
Type S1 dihydrofolate reductase 2woT:A Asn130Asp Increased
Asn48Glu // Increased
Asn130Asp
Trp26Gilu //
Val93Glu //
Potassium channel KcsA 3EFF:K |Leu24Asp // Increased
Leu81Arg //
Leu116Arg
11e27GIn //
Human translation initiation factor elF2a 1Q8K:A |lle46His // Increased
Val71Lys
HIV type 1 integrase 1B9D:A Phe185Lys Increased
Phe257Ala //
Trp264Arg //
Human apolipoprotein E C-terminal domain 2L7B:A |Val269Ala // Increased
Leu279GIn //
Val287Glu
Moloney murine Ieul.(emla virus reverse AMHB:A |Leud35Lys Increased
transcriptase
SIV integrase 1C6V:A |Phe185His Increased
Trp99His //
Human apolipoprotein D 2HZR:A |lle118Ser // Increased
Leu120Ser
Cholera toxin A1 subunit 1S5F:A |Phe132Ser Increased
Hhal methyltransferase 2C70:A |Val213Ser Increased
Phe1Ser //
Val9Lys //
A [Val21GIn//
CD58 1CI5:A Val5sLys /f Increased
Thr85Ser //
Leu93Gly
Ala155Glu //
Asn160Lys //
Met163Thr //
Catalytic domain of betadgal-T1 4L41:C Ala168Thr// Increased
Thr242Asn //
Asn255Asp //
Ala259Thr
Trp100Glu Increased
Trp100Gin,
Trp138GIn Increased
His97Ser //
Human leptin 1AX8:A (Trp100Gin /7
Ala101Thr //
Gly112Glu // Increased
Met136lle //
Trp138GIn //
Gly145Glu
) Ser9Cys Decreased
Hemoglobin 1DXT:D
GlubLys Decreased

[7]

8]

[9]

[10]

[l

2]

[23]

[24]

[25]

[26]
[27]




Arg24Asp Increased
Ser26Asp Increased
GIn27Asp Increased
Ser28Asp Increased
lle29Asp Increased
Ser30Asp Increased
Ser31Asp Increased
VL 2BX5A Tyr32Asp Increased
Asn34Asp Increased
Tyrd9Asp Increased
Ala50Asp Increased
Ala51Asp Increased
Ser52Asp Increased
Ser53Asp Increased
GIn55Asp Increased
Ser56Asp Increased
Gly26Asp Increased
Thr28Asp Increased
Ser30Asp Increased
Ser31Asp Increased
Tyr32Asp Increased
Als33Asp Increased
VH 3UPC |GIn39Asp Increased
Alad0Asp Increased
Ala50Asp Increased
Ser52Asp Increased
Gly53Asp Increased
Ser54asp Increased
Gly55Asp Increased

[28]
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Figure S1
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Figure S2

! 20 40 60 80 100

120 140 160 180 200

| Aggrescan
Zyggregator
| FoldAmyloid
7 7ango

] Aggrescan3D

40 50 60 70
T [ ] T L T ﬁ__ Aggrescan
] _| 2vagregator
u _| FoldAmyloid
| 7ango
= Ik ¥ 1



salvadorventura
Texto escrito a máquina
Figure S2


Figure S3
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Figure S4
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Figure S5
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