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Extended Data Fig. 2| Specificity profile of peptide binder designs in concentrations. The on-target interactions are indicated with a light green
BLI. Peptides were immobilized onto octet biosensors at equal densities and background. The experiment was done for each different peptide from the base
incubated with all designs in separate experiments at three different binder designs (Fig. 2a).
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Extended Data Fig. 3| Computational affinity maturation by introducing CH15.1interface. Hydrophobic interaction pairs introduced to the base CH15
solvent exposed hydrophobicinteraction pairs. a, View of the solventexposed  scaffold to improve affinity are highlighted in yellow sticks and spheres.
interface of CH15 (binder gray, peptide dark red). b, View of the redesigned Superdex 75 Increase 10/300 GL SEC traces of purified C34.1. (c) and CH15.1(d).
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Extended Data Fig. 4 | Disulfide functionalization of C104. a, Close-up of
C104 surface exposed interface (top) and of the disulfide bridge variants C104.2
(middle) and C104.3 (bottom). Disulfide bonds are highlighted with spheres
while additional redesigned residues to optimally accommodate the disulfide
bridges are highlighted in cyan thicker sticks. Designed binder in gray and
peptideindark red. b, Representative coommassie stained non-reducing
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SDS-PAGE gel monitoring disulfide bridge formation of C104.2. Time points

are t=0, t=90min and t=overnight. Experiment was reproduced twice with
2independent protein preparations ¢, Superdex 75 increase 10/300 GL SEC
binding assay confirming that the cysteine containing peptide of C104.3 fused to
ubiquitin can bind to its designed cysteine containing binding partner C104.3.
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Extended DataFig. 5| Incorporation of C37 into LHD hetero-oligomer
system. Design C37 was rigidly fused to LHD284B_DHR9 (right) creating a single
chain protein with two interfaces capable of binding the peptide of C37 and the
designed binding partner of LHD284B_DHR9, LHD284A_DHR82. We validated

DHR9

LHD284

the assembly of this ternary complex in a SEC binding assay on aS200 increase
10/300 GL. A: GFP-peptC37, AB: GFP-peptC37 + LHD284B_DHR9, ABC: GFP-
peptC37 +LHD284B_DHR9 + LHD284A_DHR82. Absorbance at 395 nm of the
GFP-peptC37 was monitored to assess binding.
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Extended DataFig. 6 | Structural characterization peptide binders. unlabeled peptide. Strips from the 3D dataset areillustrated at the *N chemical
a, AlphaFold2 predictions of designed binder sequences in absence of peptide shifts of the amides of the indicated residue (top of panels) showing the detected
(bottom row) indicate closure of the binding pocket for some designs. intermolecular contacts between the amide protons of strands $2/33 from C34
b, Secondary structure prediction from NMR experiments on C34 apo mapped and the peptide (right panel). The protons linked via the observed NOEs are
onto the cartoon model (two views) of C34 with C-alpha atoms shown as highlighted on the structure of the designed binder on the left panel. e, Two
spheres (peptide not shown). No information available for residues in gray. atomic views with2mF,,—DF . electron density maps contoured at 1.50 of the
Theseresidues had broadened resonances due to conformational exchange. strand-strand interaction between the binder and peptide of C104. f, Left, View
¢, Same as (b) but for C34 holo (peptide not shown). d, Intermolecular NOE of peptide in designed model after superposition of entire designed (white) and
contacts between C34 and the peptide measured as previously described*® xray structures (red). Right superposition on only peptides in designed and xray
using asample comprised of a mixture of 450 pM U-{*C,*N} C34 and 450 uM structure.
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Extended Data Fig. 7| Characterization amyloidogenic strand binders.
Close-up view of solvent inaccessible part interface (first column), close up
view of solvent accessible part of interface with hydrophobicinteraction pairs
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Extended Data Fig. 8 | Microfluidic diffusional sizing binding experiments.
a, Microfluidic diffusional sizing (MDS) binding isotherms of DAm12, DAm14 and
DAm15 binding to AB42 monomers. Error bars represent SD (n =3 independent
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measurements). b, MDS binding of pre-formed AB42 fibrils to designs DAm11 (top),
DAm14 (middle) and DAm15 (bottom). Data for each individual measurement
pointare presented as mean +/-SD (n=3) ofindependent replicates.
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Extended Data Fig. 9| AB42 fibril inhibition. a-c, ThT AB42 fibril inhibition
assays of the designed binders and controls that were not designed to inhibit
AP42 aggregation.d, The inhibitory potential of binders, controls and clinical
antibodies against AB42 aggregation is compared. See main Fig. 6d. e, Expected
inhibitory effect due to monomer binding only. Points are ThT measurements,
atarange of binder concentrations. The solid lines are produced by predicting
the amount of inhibition at each binder concentration. To do so, we used

the affinities of the binders to monomer to calculate the amounts of bound

monomer and assumed that any monomer bound is completely removed

from the aggregation reaction. Using the fits of the kinetics in the absence of
binder, and the reaction orders determined previously®*, we could then predict
the expected inhibition at each binder concentration. Even for the tightest
binders and assuming any bound monomer is permanently removed from the
reaction, the observed inhibitory potential exceeds that expected to occur by
monomer binding alone. This implies additional inhibitory mechanisms beyond
interactions with monomeric AB42 are active.
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