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1. Materials

2-CTC resin, N-o-Fmoc-L-amino acids and building blocks used during chain assembly were purchased
from Iris Biotech GmbH (Marktredwitz, Germany). Ethyl cyanoglyoxylate-2-oxime (Oxyma) was purchased
from Novabiochem (Darmstadt, Germany), N,N’-dimethylformamide (DMF) and trifluoroacetic acid (TFA)
were from Carlo Erba (Rodano, Italy). N,N’-diisopropylcarbodiimide (DIC), dichloromethane (DCM) and all
other organic reagents and solvents, unless stated otherwise, were purchased in high purity from Sigma-
Aldrich (Steinheim, Germany). All solvents for solid-phase peptide synthesis (SPPS) were used without
further purification. HPLC grade acetonitrile (ACN) and ultrapure 18.2 Q water (Millipore-MilliQ) were
used for the preparation of all buffers for liquid chromatography. The chromatographic columns were from
Phenomenex (Torrance CA, USA). HPLC eluent A: 97.5% H,0, 2.5% ACN, 0.7%TFA; HPLC ecluent B:
30% H20, 70% ACN, 0.7%TFA

2. Peptide Synthesis: General Procedures
Resin loading

CTC resin (1.6 mmol/g loading) was swollen in CH,Cl, for 30 min. A solution of entering Fmoc- amino acid
and DIEA (1.2:8 eq over resin loading) in CH,Cl,/NMP (3/1, 3 mL) was added and the resin shaken at rt for
2 h. The resin was washed with DMF (2 % 3 mL) and capping was performed by treatment with MeOH in
DCM (1 x 30 min). The resin was then washed with DMF (2 x 3 mL), CH,Cl, (2 x 3 mL), and DMF (2 x 3
mL). The resin was subsequently submitted to fully automated iterative peptide assembly (Fmoc-SPPS).

Peptide Assembly via Iterative Fully Automated Microwave Assisted SPPS

Peptides were assembled by stepwise microwave-assisted Fmoc-SPPS on a Biotage ALSTRA Initiator+
peptide synthesizer, operating in a 0.1 mmol scale. Activation of entering Fmoc-protected amino acids (0.3M
solution in DMF) was performed using 0.5M Oxyma in DMF / 0.5M DIC in DMF (1:1:1 molar ratio), with a
S-equivalent excess over the initial resin loading. Coupling steps were performed for 20 minutes at 50°C.
Fmoc- deprotection steps were performed by treatment with a 20% piperidine solution in DMF at room
temperature (1 x 10 min). Following each coupling or deprotection step, peptidyl-resin was washed with
DMF (4 x 3.5 mL). Upon complete chain assembly, resin was washed with DCM (5 x 3.5 mL) and gently
dried under a nitrogen flow.

Cleavage from the Resin

Resin-bound peptide was treated with an ice-cold TFA, TIS, water, thioanisole mixture (90:5:2.5:2.5 v/v/v/v,
4mL). After gently shaking the resin for 2 hours at room temperature, the resin was filtered and washed with
neat TFA (2 x 4 mL). The combined cleavage solutions were worked-up as indicated below.

Work-up and Purification

Cleavage mixture was concentrated under nitrogen stream and then added dropwise to ice-cold diethyl ether
(40 mL) to precipitate the crude peptide. The crude peptide was collected by centrifugation and washed with
further cold diethyl ether to remove scavengers. Residual diethyl ether was removed by a gentle nitrogen
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stream and the crude peptide was purified by RP-HPLC and pure fractions combined and analysed by ESI-
MS.

RP-HPLC analysis and purification

Analytical RP-HPLC was performed on a Shimadzu Prominence HPLC (Shimadzu) using a Shimadzu
Shimpack GWS C18 column (5 micron, 4.6 mm i.d. x 150 mm). Analytes were eluted using a binary
gradient of mobile phase A (100% water, 0.1% trifluoroacetic acid) and mobile phase B (30% water, 70%
acetonitrile, 0.1% trifluoroacetic) using the following chromatographic method: 10% B to 100% B in 14
min; flow rate, 1 ml/min. Preparative RP-HPLC was performed on a Shimadzu HPLC Prominence system
using a Gemini, Shimadzu, C18 column (10 micron, 21.2 mm i.d. x 250 mm) using the following
chromatographic method: 0% B to 90% B in 45 min; flow rate, 14 ml/min. Pure RP-HPLC fractions (>95%)
were combined and lyophilized.

Sample preparation

Peptide solutions used for TEM, rheology and crystallization were freshly prepared by dissolving the
peptides in 18.2 Q water (Millipore-MilliQ). The solutions were sonicated for 20 seconds, and gently
warmed to reach 60 °C, before slow cooling to r.t. All samples were stored at r.t. for 48 hours before
rheology and TEM analysis.

Rheometry

A KINEXUS Pro+ rheometer (MalvernPanalytical, UK) was used to measure viscoelastic properties of the
tested peptide samples. Samples were pre-formed and directly transferred on the bottom rheometer plate. The
upper geometry Cone 60mm, was lowered until it was in conformal contact with the top surface of the
hydrogel, corresponding to gap distances of 1.0-1.5 mm. Temperature was controlled with a Peltier device
and maintained at 25°C. All the oscillatory measurements were performed within the linear viscoelastic
range. Each analysis was repeated at least 3 times, and representative measures are reported.



3. Coarse grain molecular dynamics

Pentapeptides coordinate files were created using VMD scripting tools' and converted to CG representation
in the MARTINI force field (version 2.2) using martinize.py.? As the secondary structure needs to be defined
in the force field, the flag —ss = EEE was used, (E = extended b-sheet) leading to Qa, Nda and Qd beads for
the backbone particles. This choice was made as b-sheet-like conformations are often observed in peptide
nanostructures®. An alternative choice would be to use random coil (R or C) parameters, but in MARTINI v.
2.2, the relevant differences between E and R bonded interactions are small: a slightly elevated backbone-
backbone-backbone angle and force constant (134° and 25 kJ/mol vs 127° and 20 kJ/mol, respectively), and a
different particle type (Nda for E, P5 for R).* The latter leads to an attractive interaction of the middle amino
acid backbone with other particle types that is on average ~0.5 kJ/mol lower. Although these changes could
impact the aggregation rate and the final state, the objective of the current study is to rapidly reduce a large
number of potential pentapeptides into a select few to evaluate their propensity to fibrillate.

Using the GROMACS code version 4.5.3,° a cubic box of 10 x 10 x 10 nm’ containing 90
zwitterionic pentapeptides was created giving a peptide concentration of 0.1 mol L™ in standard CG water,
with side chains in their most prevalent charge state at pH 7. Periodic boundary conditions were used. LJ
interactions were shifted to zero in the range 0.9-1.2 nm, and electrostatic interactions in the range 0.0-1.2
nm for all simulations (no Particle Mesh Ewald method was used). A relative dielectric constant &, = 15 was
used in standard CG water simulations for screening of the electrostatic interactions, while 2.5 was used for
simulations in polarizable water. The box was energy minimized for 5000 steps or until forces on atoms
converged to under 200 pN. The minimized box was subsequently equilibrated for 500,000 steps of 25 fs,
using the Berendsen algorithms® to keep temperature (tT = 1 ps) and pressure (tP = 3 ps) around 303 K and
1bar, respectively.

Bond lengths in aromatic side chains and the backbone-side chain bonds in I, V and Y were
constrained using the LINCS algorithm.” The total simulation for this initial screening phase equates 12.5 ns,
but this equates to roughly 50 ns ‘effective time’, due to the smoothness of the CG potentials.®® All times
reported in this paper take into account this speedup factor. For the pentapeptides selected for further study,
the water in the solvated energy-minimized box was converted to polarizable water (PW)'° to better account
for charge screening. This system was then energy-minimized again and run in the NPT ensemble for 4x10°
steps of 25 fs, or 400 ns effective time. The AP was calculated at 400 ns.



4. XRD analysis - Structural characterization of peptides 1-4.

CCDC 2174444, 2174445, 2174446 and 2174447 contain the supplementary crystallographic data for
compounds GFEDF (1), GFTEF (2), HFEEF (3) and SFVEF (4). Related files can be obtained free of charge
from The Cambridge Crystallographic Data Centre via https://www.ccde.cam.ac.uk/structures.

XRD data were collected at the XRD1 and XRD2 beamlines of the Elettra Synchrotron, Trieste (Italy).!' The
crystals were dipped in NHV oil (Jena Bioscience, Jena, Germany) and mounted on the goniometer head
with kapton loops (MiTeGen, Ithaca, USA). Complete datasets were collected at 100 K (nitrogen stream
supplied through an Oxford Cryostream 700) through the rotating crystal method. Data were acquired using
monochromatic wavelengths of 0.700 A or 0.620 A on Pilatus hybrid-pixel area detectors (DECTRIS Ltd.,
Baden-Daettwil, Switzerland). The diffraction data were indexed, integrated and scaled using XDS."? Two
different triclinic GFTEF crystals have been merged using CCP4-Aimless code,'>!* to obtain a complete set
of data. The structures were solved by the dual space algorithm implemented in the SHELXT code."> Fourier
analysis and refinement were performed by the full-matrix least-squares methods based on F? implemented
in SHELXL (Version 2018/3)."® The Coot program was used for modeling.'” Anisotropic thermal motion
refinement have been used for all atoms with occupancies higher than 50%. HFEEF crystals diffracted
poorly (best ones show reflections at a maximum resolution of ~1.0 A), so anisotropic thermal motion
modeling has been applied only to hetero atoms to avoid over-refinement. Geometry and thermal motion
parameters restrain (SIMU, DFIX and DANG) have been used on disordered fragments. Hydrogen atoms
were included at calculated positions with isotropic Ufaciors = 1.29Ueq OF Ufaciors = 1.5°Ueq for methyl and
hydroxyl groups (Ueq being the equivalent isotropic thermal factor of the bonded non hydrogen atom).
Hydrogen atoms bound to water molecules could not be always unambiguously located and have not been
modeled. Stereocenters chiralities have been experimentally assigned using Flack parameter'® from datasets
with highest resolutions, and they match the expected configurations (known from synthetic pathways).
Pictures were prepared using Ortep-3'?, CCDC Mercury®’, Coot'” and Pymol*' software.

Peptides crystallize in chiral space groups with two molecules in the asymmetric units (ASU) of
GFEDF, GFTEF and SFVEF and one for HFEEF (Figure 1S). Crystallographically independent molecules
adopt similar conformations with minor sidechains rearrangements. Several ionic interactions are found in
crystal packing and involves N and C terminals as well glutamate and histidine sidechains. Salt bridges links
C-terminal carboxylate with primary amine of protonated N-terminal of flanked molecules for SFVEEF,
GFTEF and GFEDF (shorter -COO™--NH;" distances are 2.737(4) A, 2.653(4) A and 2.777(12) A,
respectively). HFEEF is different because C-term carboxylates seem to be protonated and the presence of
trifluoroacetate ions in mask the positively charged N terminals.

All the peptides adopt extended folds well superimposable (Figure S4), that allow stacking of
molecules to form P strands. Ramachandran plots* (Figure S5) support this evidence and highlight a slightly
different behavior for GFEDF: packing effects and an intramolecular interaction with Asp4 sidechain bend
the N-terminal glycine and make Phe2 residues fall in the favored region usually associated with a-helices.
Strong hydrogen bonds among amidic groups of neighbor peptide chains cooperate to stabilize  sheets
(Table S3). Water molecules have been located in crystal voids. Most of them are involved in hydrogen
bonds with peptide hetero atoms and polar groups on sidechains. n-- -7 stacking and CH: ‘& contacts among
aromatic phenylalanine and histidine sidechains are also stabilizing the peptides packing.



GFEDF HFEEF

Fig. S1. CG-MD simulation results (500 ns) for GFTEF (1), GFEDF (2), HFEEF (3) and SFVEF (4)



11ym  KFDGF l m1um  EFGFF

Fig. S2. TEM images of selected peptides studied in this paper.
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Fig. S3. Time sweeps experiments (0.3 Hz, 0.01 Pa) of FFVCF, YFMDF and pentapeptides 1-4,.
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Fig. S4. Strain sweep experiment (Linear Visco Elastic Region) obtained for FFVCF and YFMDF at 0.4 mM

concentration.

Fig. S5. Overlap of single strands (taken from crystal structures, stick representation) of peptides GFEDF (1,
green carbons), GFTEF (2, yellow carbons), HFEEF (3, grey carbons) and SFVEF (4, pink carbons).
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Fig. S6. Ramachandran plots for (A) GFEDF (1), (B) GFTEF (2), (C) HFEEF (3) and (D) SFVEF (4).
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6. Tables

ESI-MS (m/z) ESI-MS (m/z) Rt
calculated found
CFFVF 662.3 (M") 662.4 (M) 12.5 min
GFTEF 600.2 (M") 600.3 (M") 9.4 min
HFEEF 708.3 (M), 354.6 (M*") 708.3 (M), 354.9 (M*") 8.5 min
KFKEF 698.4 (M"), 349.7 (M*") 698.6 (M), 349.8 (M*") 7.9 min
DFNKF 670.3 (M), 335.6 (M*) 670.4 (M), 335.8 (M*) 8.3 min
KFDGF 613.3 (M) 613.4 (M") 8.7 min
KFEWF 756.3 (M), 378.6 (M*") 756.5 (M), 378.9 (M*") 10.4 min
SFVEF 628.3 (M"), 314.6 (M*) 628.4 (M) 10.2 min
YFMDF 722.3 (M), 361.6 (M*") 722.3 (M) 11.1 min
FFVCF 662.3 (M) 662.4 (M") 12.4 min
EFGFF 646.3 (M) 646.5 (M) 11.2 min
GFEDF 614.3 (M") 614.3 (M) 9.2 min

Table S1. Peptide characterization

12




Amide I region peaks (cm™)

DFNKF 1641 1669
HFEEF 1639 1693
GFEDF 1653 (br)
GFTEF 1630 (s) /
FFVCF 1630 (s) /
YFMDF 1630 (s) /
SFVEF 1634 1674
CFFVF 1629 (s) /
KFKEF 1638 (w) 1664
KFEWF 1645 (w) 1667
KFDGF / 1665
EFGFF 1642 (br)

Table S2. Amide I FTIR peaks of the pentapeptides studied in this paper. In red are the sequences showing
fibril-like morphology in TEM or forming [(-sheet based crystal structures. Abbreviations: br, broad; s,
strong; w, weak.
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GFEDF (1) GFTEF (2) HFEEF (3) SFVEF (4)
CCDC Number 2174444 2174445 2174446 2174447
Chemical Formula CaoH3sN5010:/7H,0 Ca2HasNsO10-/2(NaCoF302)-3H,0  CasHaoN7O+10-CoF302%,H,0  CayH4iNsOg2H,0
Formula weight 616.19 g/mol 721.69 g/mol 898.83 g/mol 663.72 g/mol
Temperature 100(2) K 100(2) K 100(2) K 100(2) K
Wavelength 0.620 A 0.620 A 0.700 A 0.620 A
Crystal system Monoclinic Triclinic Monoclinic Monoclinic
Space Group P 2, PA1 c2 P2,
Unit cell dimensions a=25238(5)A a=9.4752) A a=31.544(6) A a=9.724(2) A
b =4.988(1) A b =11.269(2) A b=9.474(2) A b = 33.662(7) A
¢ = 25.694(5) A c=17.688(4) A c=15.431(3) A c=9.966(2) A
a=90° a=81.39(3)° a=90° a=90°
B=116.13(3) B =79.74(3)° B =92.44(3)° B =90.87(3)°
7=90° 7= 78.24(3)° 7=90° 7=90°
Volume 2903.9(12) A3 1806.8(7) A® 4607.4(16) A3 3261.8(11) A®
Z 4 2 4 4
Density (calculated) 1.409 g-cm™ 1.327 g-cm™ 1.296 g-cm™ 1.352 g-cm?®
Absorption coefficient 0.080 mm"" 0.083 mm"’ 0.105 mm-" 0.077 mm-"
F(000) 1302 762 1892 1416
Theta range 0.8° to 24.1° 1.0°to 31.1° 1.3° t0 20.5° 1.1°t0 31.1°
for data collection
Index ranges -32<h <32, -14<h <14, -31<h=<31, -16 <h <16,
-5<k<6, -18 <k <17, -9<k<9, -53 <k <55,
-33<1<33 -29<1<29 -15<1<15 -15<1<16
Reflections collected 42774 86162 9914 42185
Resolution 0.76 A 0.60 A 1.00 A 0.60 A
Independent reflections 13235, 6752 data 30753, 19891 data 4597, 1906 data 23256, 13582 data
with 1>2(1) with 1>26(1) with 1>2c(1) with 1>2c(1)
Data multiplicity
(max resitn) 5.53 (5.11) 4.92 (2.94) 3.82(3.86) 2.64 (1.19)
l/5(1) (max resltn) 9.50 (1.21) 6.52 (2.58) 4.44 (1.00) 9.87 (2.18)

Rmerge (Max resltn)
Data completeness
(max resltn)
Refinement method

Data / restraints /
parameters
Goodness-of-fit on F2
A/Omax

Final R indices [I>25(1)]

R indices (all data)
Largest diff. peak and hole

R.M.S. deviation
from mean

0.0832 (0.7283)
96.4% (92.0%)

Full-matrix least-
squares on F?

13235/ 105/ 867

1.015

0.000

Ry =0.0788, wR; = 0.1902
R1=0.1584, wR, = 0.2322
0.623 and -0.284 eA®

0.053 eAs

0.0932 (0.4969)
89.7% (74.1%)

Full-matrix least-
squares on F?

30753 /5/935

1.007

0.000

R =0.0856, wR; = 0.2237
R1=0.1253, wR, = 0.2516
0.677 and -0.666 eA®

0.091 eAs

0.1474 (0.7150)
98.7% (97.7%)

Full-matrix least-
squares on F2

4597 /370 / 441

1.072

0.000

Ry =0.1330, wR, = 0.2853
R1=0.2494, wR, = 0.3484
0.399 and -0.326 eA3

0.076 eA*

0.0631 (0.3178)
82.8% (54.3%)

Full-matrix least-
squares on F2

23256 /13 /829

1.005

0.000

R =0.0645, wR;, = 0.1616
R1=0.1172, wR, = 0.1898
0.466 and -0.364 eA3

0.060 eA*

R1 == llIFol-lFcll / = IFol, wRa = {= [w(Fo? — Fc? )] 1 = [w(Fo? Y%

Table S3. Essential crystal structure and refinement details of peptides 1-4.
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Tables S4. Geometrical parameters of hydrogen bonds found in crystal structures 1-4.

GFEDF (1)

D-H A d(D-H) (&) d(H+A) (A) d(D+A) (&) <(DHA) (°)
N_A:1-HOA_A:1..OXTX_B:5"a#l 0.91 2.04 2.793(11) 139.1
N_A:1-HOA_A:1..0XTY_B:5"b#1 0.91 2.16 3.05(2) 167.8
N_A:1-HOB_A:1..0X_A:5"a#2 0.91 2.19 2.955(10) 141.7
N_A:1-HOB_A:1..OXTX_A:5"a#2 0.91 2.17 3.031(18) 157.9
N_A:1-HOB_A:1..0_C:1"b#3 0.91 2.50 2.99(2) 114.5
N_A:1-HOC_A:1...0D2_A:4 0.91 2.03 2.894(8) 157.3
N _A:2-HO A2..0 A:2#4 0.88 2.35 2.972(7) 127.6
CB_A:2-HB2 A:2..0 A:2#4 0.99 2.50 3.222(8) 129.9
N_A:3-HO_A:3..0_A:2#4 0.88 2.22 3.085(8) 166.5
CBA_A:3"a-HBA2 A:3"a..OEIA_A:3"a#4  0.99 2.45 3.050(17) 118.7
CGA_A:3"a-HGA2 A:3%a..OEIA A:3%a#4 0.9 2.07 2.718(17) 121.2
OE2A_A:3"a-HE2A A:3%a..OEl1A B:3%a  0.84 2.15 2.853(19) 141.7
OE2B_A:3"b-HE2B_A:3"b...OE1B_A:3"b#4 0.84 2.27 2.883(18) 130.0
N_A:4-HO A:4..0_A:3#5 0.88 2.01 2.866(7) 163.6
CB_A:4-HB2 A:4..0D1_A:4#2 0.99 251 3.195(9) 126.1
ODI1_A:4-HDI A:4..0X_A:5"a#3 0.84 1.71 2.531(8) 164.5
N_A:5-HO A:5%a..0_A:4#4 0.88 2.10 2.860(8) 144.2
CB_A:5-HB1_A:5%a..0_A:4#4 0.99 2.54 3.303(9) 134.1
N_B:1-HOA B:1..OXTX_A:5"a#6 0.91 2.00 2.777(12) 142.1
N_B:1-HOA B:1..0_C:1%b#7 0.91 1.60 2.48(3) 159.9
N_B:1-HOB_B:1...0X_B:5"a#8 0.91 1.95 2.829(9) 161.9
N_B:1-HOC_B:1..0D2_B:4 0.91 2.33 3.024(9) 1333
N_B:1-HOC_B:1..0X_B:5"a#9 0.91 2.35 3.055(8) 133.7
CA_B:1-HA2 B:1..OXTY_A:5"b#6 0.99 2.61 3.246(17) 121.8
CA_B:1-HA2 B:1..0 B:l1#4 0.99 2.17 3.028(9) 144.5
N B:2-HO B:2..0 B:2#4 0.88 2.18 2.847(7) 1325
CB B:2-HBI B:2..0 B:2#4 0.99 2.56 3.278(8) 129.7
N_B:3-HO B:3..0 B:2#4 0.88 2.26 3.107(7) 162.4

15




OE2A_B:3%a-HE2A_B:3"a...OE2A_A:3"a#4 0.84 1.78 2.604(13) 167.8

CBB_B:3"b-HBB2_B:3"b..OEIB_B:3"b 0.99 1.54 2.27(3) 126.0
CGB_B:3"b-HGB2_B:3"b..OEIB_B:3"b#5 0.9 2.02 2.88(4) 144.6
OE2B_B:3"b-HE2B_B:3"b..OE1B_A:3"b#4 0.84 2.14 2.96(3) 164.0
N_B:4-HO B:4..0 B:3#5 0.88 2.05 2.911(7) 167.0
CB_B:4-HB2 B:4..0D1_B:4#8 0.99 2.45 3.142(8) 126.8
OD1_B:4-HDI_B:4..0X_B:5"a#9 0.84 1.76 2.556(7) 158.8
N_B:5-H0_B:5"a...0_B:4#4 0.88 2.05 2.786(7) 141.1
CB_B:5-HB1 B:5%a..0 B:4#4 0.99 2.56 3.288(8) 130.5
CB_B:5-HB2 B:5"a..0_A:1#10 0.99 2.58 3.571(8) 176.9

Symmetry transformations used to generate equivalent atoms:
#1 -x+1,y-1/2,-z; #2 -x+1,y+1/2,-z+1; #3 -x+1,y-1/2,-z+1; #4 x,y+1,z; #5 x,y-1,z;

#6 -x+2,y+1/2,-7z+1; #7 -x+2,y-1/2,-z+1; #8 -x+2,y+1/2,-z; #9 -x+2,y-1/2,-z; #10 -x+1,y+1/2,-z

GFTEF (2)
D-HA d(D-H) (A) d(H-A) (A) d(DA) (A) <(DHA) (°)
N_B:1-HOA_B:1..0_C:2#2 0.91 2.02 2.854(6) 151.7
N_B:1-HOA B:1..F3 C:2#2 0.91 2.50 3.170(7) 130.3
N_B:1-HOB_B:1..OXT B:5#2 0.91 1.75 2.653(4) 171.2
N_B:1-HOC_B:1..0_A:5#3 0.91 1.94 2.770(4) 151.4
CA_B:1-HA2 B:1..F2_C:2#2 0.99 2.55 3.450(7) 150.5
CA_B:1-HA2 B:1..0_A:4#4 0.99 2.64 3.330(4) 126.6
N_B:2-H0 B:2..0_A:4#4 0.88 2.07 2.916(3) 161.2
CA_B:2-HA B:2..0_A:3#3 1.00 2.43 3.314(4) 146.6
N_B:3-HO0_B:3..0 A:3#3 0.88 2.05 2.890(3) 159.8
CA B:3-HA B:3..0 A:i#4 1.00 2.48 3.303(3) 139.5
0G1_B:3-HGI1 B:3..0A W:4%a 0.84 2.06 2.743(12) 137.6
OG1_B:3-HG1_B:3..0B_W:4"b 0.84 1.88 2.628(10) 148.2
N_B:4-H0 B:4..0_A:2#4 0.88 2.00 2.865(3) 165.6
OE2_B:4-HE2 B:4..0XT _C:2 0.84 1.91 2.706(6) 158.5
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N_B:5-H0_B:5..0_A:1#3
N_A:1-HOA_A:1..0_W:3#5
N_A:1-HOA_A:1..0_W:5#5
N_A:1-HOB_A:1...0XT_A:5#5
N_A:1-HOC_A:1...0_B:5#6
CA_A:1-HA2_A:1..0_B:4#7
CA_A:1-HA2_A:1..OE1_B:4#7
N_A:2-HO_A:2..0_B:4#7
CA_A:2-HA_A:2..0_B:3#6
CB_A:2-HB1_A:2..0_B:3#6
CB_A:2-HB2 A:2..0 _A:l
N_A:3-HO_A:3..0_B:3#6
CA_A:3-HA_A:3..0_B:2#7
OG1_A:3-HG1_A:3...0G1_B:3#7
N_A:4-HO A:4..0 B:2#7
CA_A:4-HA A:4..0_B:1#6
CG_A:4-HG1_A:4..F2_C:2#8
CG_A:4-HG2_A:4..0_B:l#6
OE2_A:4-HE2 _A:4..0_W:1
N_A:5-HO_A:5..0_B:1#6

CA_A:5-HA A:5..0 W:1#8

0.88

0.91

0.91

0.91

0.91

0.99

0.99

0.88

1.00

0.99

0.99

0.88

1.00

0.84

0.88

1.00

0.99

0.99

0.84

0.88

1.00

2.06

2.35

2.06

2.12

2.63

2.50

2.21

2.44

2.50

2.62

2.09

243

1.96

1.91

2.49

2.50

2.55

1.73

2.12

2.65

2.923(3)
2.989(7)
2.889(9)
2.740(4)
2.919(4)
3.136(4)
3.458(7)
3.031(3)
3.063(3)
3.074(4)
3.143(4)
2.927(3)
3.281(4)
2.772(4)
2.776(3)
3.346(4)
3.384(6)
3.408(5)
2.521(5)
2.987(4)

3.243(4)

165.8

127.3

150.2

175.8

146.4

111.9

163.3

154.9

119.9

116.4

113.4

159.4

142.8

163.6

169.0

142.9

149.2

144.6

157.1

166.8

117.9

Symmetry transformations used to generate equivalent atoms:

#1 x-1,y+1,z; #2 x,y-1,z+1; #3 x-1,y,z+1; #4 x,y,z+1; #5 x,y+1,2-1; #6 x+1,y,2-1; #7 x,y,z-1; #8 x,y-1,2
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HFEEF (3)

D-H A d(D-H) (A) d(H:--A) (A) d(D-+-A) (A) <(DHA) (°)
N_A:1-HOA_A:1..0A C:11%a 0.91 2.33 2.84(5) 1155
N_A:1-HOA_A:1..OXTA C:l1%a 0.91 1.90 2.75(5) 156.1
N_A:1-HOA_A:1..0B_C:11b 0.91 2.52 3.12(9) 1233
N_A:1-HOA_A:1..OXTB_C:11"b 0.91 1.92 2.82(7) 171.6
N_A:1-HOB_A:1..0A_C:11%a#l 0.91 1.66 2.50(5) 151.5
N_A:1-HOB_A:1..0B_C:117b#1 0.91 1.90 2.67(9) 141.0
N_A:1-HOC_A:1...0A_W:35%a 0.91 2.50 3.27(5) 142.8
N_A:1-HOC A:1..0B_W:35"b 0.91 2.19 2.85(6) 128.9
N_A:1-HOC_A:1..0C_W:35"b 0.91 2.00 2.60(8) 122.0
CA_A:1-HA_A:1%a..0 A:5#2 1.00 2.61 3.43(3) 140.1
CBA_A:1"a-HBI1 A:1%a...0E2A_A:3%a#3 0.9 2.45 3.29(3) 142.2
NDIA_A:1”a-HDIA_A:1%a..0 W:36 0.88 2.34 3.00(7) 131.3
CEIA_A:1"a-HEIA A:1%a..OE2A A:3%a 095 1.66 2.59(3) 162.7
NE2A_A:1"a-HE2A_A:1%a..OEl_A:4#2 0.88 2.33 3.1903) 166.7
CD2A_A:1"a-HD2A_A:1%a..0_W:33#4 0.95 2.17 3.01(7) 146.3
NDIB_A:1"b-HDIB_A:1"b..0_W:33#4 0.88 1.60 2.42(7) 155.4
NE2B_A:1"b-HE2B_A:1"b..OE2B_A:3"b  0.88 2.28 3.09(5) 153.6
N_A:2-HO A:2..0 A:5#2 0.88 1.97 2.83(3) 167.7
CA_A2-HA A2..0_A:4#5 1.00 2.44 331(3) 145.7
N _A:3-HO A:3%a..0 A:4#5 0.88 2.20 3.02(2) 155.2
CAA_A:3"a-HAA A:3%a..0 A:3#2 1.00 2.37 3.170(15) 136.5
CBA_A:3%a-HBA2 A:3%a..0 A:2 0.99 2.54 3.1003) 115.5
CGA_A:3"a-HGA1 A:3%a..OE2_A:4#5 0.99 2.63 3.20(4) 116.8
OEIA_A:3"a-HEIA A:3%a..OXTA_C:11%a#3 0.84 1.83 2.65(6) 163.4
CAB_A:3"b-HAB_A:3"b..0 A:3#2 1.00 2.37 3.170(15) 136.5
OEIB_A:3"b-HE1B_A:3"b..OXTB_C:11"b#3 0.84 1.74 2.56(9) 164.6
N_A:4-HO A:4..0 A:3#2 0.88 2.12 2.93(2) 153.9
CA A:4-HA A4..0 A2#5 1.00 2.39 3.1003) 127.4
CB_A:4-HB1 A:4..0 A:2#5 0.99 2.63 3.23(3) 119.1
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N_A:5-HO_A:5..0_A:2#5 0.88 2.15 2.99(2) 158.1

CA_A:5-HA A:5..0 A:li2 1.00 2.33 3.30(3) 163.3
CB_A:5-HB2_A:5..0_A:4 0.99 2.63 3.14(3) 112.2
OXT_A:5-HXT A:5..FIB_C:11°b#6 0.84 2.53 2.96(9) 113.4
OXT A:5-HXT A:5..0 W:31 0.84 1.78 2.59(4) 161.2

Symmetry transformations used to generate equivalent atoms:

#1 -x+1,y,-z+2; #2 -x+3/2,y-1/2,-z+1; #3 -x+1,y,-z+1; #4 x,y-1,2z; #5 -x+3/2,y+1/2,-z+1; #6 x+1/2,y+1/2,z-1

SFVEF (4)

D-HA d(D-H) (A) d(H-A) (A) d(DA) (&) <(DHA) (°)
N_B:1-HOA B:1..0G_A:1#l 0.91 2.03 2.900(4) 160.5
N_B:1-HOB_B:1...0_W:3#2 0.91 1.90 2.792(4) 167.2
N_B:1-HOC_B:1...OXT_B:5#3 0.91 1.88 2.752(4) 160.8
0G B:1-HG B:1..0 B:5#3 0.84 1.99 2.783(3) 156.0
N_B:2-H0 B:2..0 _A:l 0.88 2.06 2.934(3) 170.1
CA_B:2-HA B:2..0 A2#1 1.00 2.38 3.288(4) 150.5
N_B:3-HO0 B:3..0_A:2#1 0.88 2.13 2.981(3) 162.0
CA B:3-HA B:3..0 A3 1.00 231 3.232(4) 1525
N_B:4-H0 B:4..0 A3 0.88 2.06 2.921(3) 165.0
CG_B:4-HG1 B:4..0_W:1 0.99 2.57 3.532(5) 164.8
OE2_B:4-HE2 B:4..OXT B:5#4 0.84 1.73 2.564(4) 175.0
N_B:5-HO B:5..0 A:4#1 0.88 1.95 2.805(3) 162.2
CB_B:5-HBI1 B:5..0 A:4#l 0.99 2.60 3.339(4) 131.8
CB_B:5-HB1_B:5..0XT_A:5#1 0.99 2.61 3.326(4) 128.9
N_A:1-HOA_A:1..0G _B:l 0.91 2.02 2.899(4) 162.5
N_A:1-HOB_A:1..0 W:2 0.91 1.91 2.803(4) 165.4
N_A:1-HOC_A:1..OXT_A:5#5 0.91 1.85 2.737(4) 165.1
0G_A:1-HG_A:1..0_A:5#5 0.84 2.02 2.824(4) 158.8
N_A:2-HO A:2..0 B:146 0.88 2.03 2.903(3) 169.7
CA_A:2-HA A:2..0 B2 1.00 245 3.347(4) 149.4
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N_A:3-HO_A:3..0_B:2
CA_A:3-HA_A:3..0_B:3#6
N_A:4-HO_A:4..0_B:3#6
CG_A:4-HG1_A:4..0_W:4#6
OE2 A:4-HE2 A:4..0XT A:5#4
N A:5-HO A:5..0 B4
CB_A:5-HB2_A:5..0XT _B:5
O_W:1-H1_W:1..0_B:5
O_W:1-H2 W:1..0_A:5
O_W:2-H1_W:2..0El_B:4#2
O_W:2-H2 W:2..0 _W:4#2
O_W:3-H1 W:3..0E1_A:4
O_W:3-H2 W:3..0_W:1

O W:4-Hl1 W:4..0 B:5

O W:4-H2 W:4..0 A:5#1

0.88

1.00

0.88

0.99

0.84

0.88

0.99

0. 88

0.88

0. 88

0. 88

2.10

2.42

2.17

261

1.73

1.92

2.65
2.168(18)
2.06(2)
1.824(14)
2.13(2)
1.802(15)
2.11(3)
2.04(3)

2.351(19)

2.966(3)
3.329(4)
3.032(3)
3.520(5)
2.547(4)
2.792(3)
3.456(4)
3.024(4)
2.909(4)
2.692(4)
2.974(5)
2.669(4)
2.929(5)
2.865(4)

3.200(5)

166.1
151.0
167.2
153.2
164.3
170.7
138.9
164(5)
163(5)
171(5)
163(5)
172(6)
155(5)
158(6)

164(5)

Symmetry transformations used to generate equivalent atoms:

#1 x-1,y,z; #2 -x+1,y+1/2,-z; #3 -x+1,y+1/2,-z+1; #4 x,y,z-1; #5 -x+2,y+1/2,-z+1; #6 x+1,y,z
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Table S5. Aggregation propensity (AP) and solubility (AG) values of 8.000 peptides computed through CG-

MD.

NAME AP AG

KFEDF

1.60

-6.65

NAME AP AG

PFHEF

1.62

-0.46

NAME AP AG

TFRPF

1.62

1.22

NAME
CFTQF

AP | AG NAME

1.73

242

HFFQF

AP AG

1.63

4.25

NAME
LFTCF

AP AG

1.93

4.44

KFEEF

1.59

-6.64

KFRMF

1.52

-0.52

CFVKF

1.7

1.1

HFPNF

1.77

2.32

VFTTF

1.83

3.38

YFPCF

2.03

4.01

DFDKF

1.59

-6.66

RFKYF

1.58

-0.48

SFGQF

1.76

1.04

HFRIF

1.66

2.62

LFSQF

1.81

3.44

QFIFF

1.73

5.48

KFDEF

1.55

-6.65

HFDPF

1.59

-0.47

HFYKF

1.63

1.22

EFYWF

1.67

2.59

IFIRF

1.71

3.85

MFGIF

2.02

4.06

EFDKF

1.55

-6.65

KFAAF

1.77

-0.38

KFHVF

1.83

0.97

IFGGF

1.80

2.24

QFQWF

1.69

3.97

CFWTF

1.77

5.28

EFKDF

1.55

-6.65

KFNPF

1.79

-0.37

NFVRF

1.63

1.22

AFMNF

1.63

2.74

GFFHF

1.7

3.87

LFHYF

1.77

5.27

KFKEF

1.65

-5.81

CFTDF

1.62

-0.45

RFVNF

1.63

1.22

EFWMF

1.69

2.55

GFHFF

1.7

3.87

QFVFF

1.85

4.82

KFDDF

1.54

-6.66

DFHPF

1.59

-0.47

RFCSF

1.66

1.17

MFQQF

1.69

2.55

TFVCF

1.76

3.65

PFLPF

1.94

4.39

DFKEF

1.53

-6.65

KFMRF

1.51

-0.52

TFPRF

1.63

1.22

GFSVF

1.79

2.27

QFMYF

1.68

4.03

MFVVF

1.82

5.01

DFKDF

1.52

-6.66

NFKTF

1.57

-0.48

NFTGF

1.67

1.17

CFQHF

1.68

2.56

MFYNF

1.69

3.95

WFCTF

1.77

5.28

KFKDF

1.62

-5.82

FFKKF

1.58

-0.47

LFDCF

1.76

1.05

AFSPF

1.77

2.32

MFHAF

1.80

3.48

VFVCF

1.95

4.36

DFEKF

1.50

-6.65

MFRKF

1.50

-0.52

GFNHF

1.57

1.31

FFPKF

1.82

2.19

GFLCF

1.79

3.54

CFPMF

2.04

3.97

EFEKF

1.49

-6.64

TFKNF

1.56

-0.48

GFMRF

1.70

1.13

HFIRF

1.66

2.62

HFYCF

1.68

4.04

GFLLF

1.86

4.77

EFKEF

1.49

-6.64

EFPHF

1.58

-0.46

RFHTF

1.61

1.25

FFQRF

1.69

2.55

CFRWF

1.75

3.72

QFYWF

1.74

5.45

KFEKF

1.58

-5.81

EFCTF

1.61

-0.44

VFRNF

1.63

1.22

RFSLF

1.74

2.4

MFGMF

1.77

3.61

NFMWF

1.76

5.33

KFDKF

1.57

-5.82

DFTCF

1.59

-0.45

YFDMF

1.68

1.16

CFGTF

1.89

2.04

VFMGF

1.83

3.4

MFYCF

1.85

4.82

DFKKF

1.56

-5.82

HFHDF

1.61

-0.44

GFGPF

1.82

0.98

EFMWF

1.69

2.55

WFWDF

1.69

3.96

LFHVF

1.82

5.02

RFEEF

1.57

-5.65

YFRKF

1.54

-0.48

QFVRF

1.59

1.3

PFTQF

1.79

2.26

IFFKF

1.82

3.45

LFLQF

1.79

5.15

KFGDF

1.80

-4.17

RFYKF

1.54

-0.48

LFCEF

1.76

1.06

YFWDF

1.68

2.58

QFMVF

1.74

3.78

FFGYF

1.88

4.69

EFKKF

1.52

-5.81

DFCTF

1.59

-0.45

SFNNF

1.61

1.26

NFMQF

1.72

2.47

MFTAF

1.85

3.34

VFCMF

1.91

4.57

KFDGF

1.79

-4.17

KFPNF

1.75

-0.37

CFRSF

1.67

1.17

AFHCF

1.61

2.83

HFVCF

1.73

3.79

SFCWF

1.81

5.07

RFDEF

1.53

-5.66

YFKRF

1.53

-0.48

MFHKF

1.67

1.18

WFVDF

1.77

2.33

YFPGF

2.00

2.84

NFLVF

1.97

4.28

KFRDF

1.63

-4.83

DFPHF

1.54

-0.47

YFTKF

1.74

1.08

EFFIF

1.67

2.62

HFPCF

1.89

3.19

AFVFF

1.81

5.09

KFEGF

1.76

-4.16

NFTKF

1.53

-0.48

SFDFF

1.78

1.03

GFHMF

1.61

2.83

KFWIF

1.72

3.83

GFWVF

1.86

4.82

EFRDF

1.50

-5.66

KFYRF

1.52

-0.48

RFMGF

1.70

1.13

QFQMF

1.69

2.55

QFTLF

1.77

3.65

LFVTF

1.85

4.88

RFEDF

1.50

-5.66

TFKQF

1.67

-0.4

RFGMF

1.7

1.13

PFQTF

1.80

2.26

HFLNF

1.75

3.71

AFYWF

1.7

5.72

KFDRF

1.63

-4.83

CFDPF

1.81

-0.34

YFRGF

1.68

1.17

QFQVF

1.77

2.34

HFFNF

1.65

4.17

FFNVF

1.87

4.74

RFDDF

1.50

-5.67

RFRTF

1.56

-0.45

HFTRF

1.62

1.25

AFYNF

1.62

2.78

VFAAF

1.99

2.88

IFAMF

1.88

4.71

KFGEF

1.74

-4.16

KFTQF

1.65

-0.4

MFGRF

1.71

1.13

RFHIF

1.67

2.62

AFWQF

1.64

4.24

YFYYF

1.73

5.55

DFDRF

1.48

-5.67

EFTCF

1.57

-0.44

GFTQF

1.63

1.25

GFMHF

1.61

2.83

FFHNF

1.66

4.17

MFALF

1.85

4.84

RFDKF

1.60

-4.83

RFGNF

1.65

-0.39

TFHRF

1.63

1.25

PFNPF

1.79

2.29

HFMHF

1.72

3.87

WFHVF

1.69

5.86

EFERF

1.48

-5.65

CFPDF

1.77

-0.34

MFDMF

1.72

1.12

NFGIF

1.70

2.54

NFLPF

1.76

3.68

YFLTF

1.80

5.13

DFRDF

1.48

-5.67

DFHHF

1.55

-0.44

RFYGF

1.68

1.17

VFGHF

1.67

2.62

TFLNF

1.79

3.57

VFAIF

1.92

4.5

DFRKF

1.59

-4.83

HFHEF

1.57

-0.43

HFMKF

1.67

1.18

HFLRF

1.63

2.75

NFICF

1.76

3.71

SFYIF

1.86

4.79

DFREF

1.46

-5.66

PFDCF

1.76

-0.34

KFYPF

1.67

1.19

PFFKF

1.83

2.19

CFQMF

1.85

3.34

WFRFF

1.75

5.41

RFKEF

1.58

-4.82

PFNKF

1.68

-0.37

CFDLF

1.78

1.05

EFIFF
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