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Time Evolution of Oligomer Size Distributions

Initially, each DMD simulation trajectory consisted of 32asially—separated peptides in random-
coil-like conformations. Thus, the probability distrilmris of oligomer sizes for all four peptides
(AB1_40, AB1_42, [E22G]AB1_40, and [E22G]AB; _42) at the simulation timé= 0 were equivalent
and characterized by a probabillyn) = 1 at the oligomer size n=1 (arR(n) = 0 for alln > 1).
Figs. Sla-d show probability distributiori3(n), for each of the four peptides at 4 different time
windows: (1) 9-10x 10°, (2) 19-20x 10, (3) 29-30x 10°, and (4) 39-40x 10° simulation time
steps. Within each time window, we selected frames that a&nedependent of each other as pos-
sible, to avoid biasing the calculation of the standardresfahe mean (SEM) for each oligomer
size. Within each time window, 3 time frames (e.qg., at 9, arf} 10x 10° time steps) were thus

selected for each of the 8 trajectories—in total 24 diffepapulations of oligomers for each of the

*Corresponding Author: brigita@drexel.edu



four peptides to calculate the four oligomer size distiitnuprobabilitiesP(n). The results demon-
strate how the characteristic peaksRifm) change with simulation time on a 20 10° time scale.
These results show that the main characteristics of theapitity distributions already develop
within the first 10x 1P time steps. However, the distributions keep evolving wittet Of the

four peptides, only 140 was characterized by a probability distribution that remedithe same

on a long time scale, between 20 and>4a.0° time steps (Figure S1a). 3 4 oligomers with a
characteristic size 5-6 were already present at 1@° time steps. However, larger oligomers with
sizes~12 appeared at 2@ 10° time steps and became more abundant between 20 ard140

time steps, at the expense oBA 4> hexamers (Figure S1b). The characteristic peak at oligomer
sizes 5-6 in the [E22G]B:_40 distribution appeared at 28 10° time steps and became more
pronounced between 20 and 4010° time steps (Figure Sic). Interestingly, the [E22®B]A4
distribution did not show very significant changes afterx1@0° time steps (Figure S1d). How-
ever, because the relative number @:A4> hexamers (Figure S1b) decreased between 30 and 40
x 1P time steps, the relative numbers oBA 42 and [E22G]AB1_42 hexamers were similar at
these longer time scales, which is a result consistent WiEhUP observations.

Based on finite time-scale simulations, we cannot concludetier any of four probability
distributions reached a true steady state. However, weegbwhether the distributions changed
significantly on time scales of ¥ 10°, 2 x 10°, and 5x 10° simulation time steps by apply-
ing the chi—square test that compared two subsequentadistis and gave the p-value, i.e. the
probability that the two distributions were statisticafiguivalent. For each of the four peptides,
we first calculated histograms of oligomer sizes using drglitime window: 1-2x 10°, 2-3 x
10P.. ., 39-40x 1(P time steps. Within each of the sliding time windows, we selé@opulations
of monomers and oligomers of all 8 trajectories at 3 time #ane.g., at 1, 1.5, and:2 1%, to
calculate the histograms of oligomer sizes for each of the feptides. We then calculated the
p-values of two subsequent histograms of oligomer sizeb@$amepeptide, which were sep-
arated by time lagsit, of 1, 2, and 5x 1P time steps. The time evolution of the p-values is

presented in Fig. S2 for each of the four peptides at the tiftsrent values ofAt. The distribu-



tions were changing significantly (p-value0.05) within At = 1 x 10° only within the first 5x

10° time steps (Figure S2a). A similar conclusion can be madeHanges withimt = 2 x 10°
(Figure S2b), even though the p-value fluctuations wereelafgan in Figure S2a. However, the
changes withim\t = 5 x 10 (Figure S2c) were significant within the first 10-%510° time steps
and were different for each of the four different peptidebe Bteady state of the probability dis-
tribution on time scales dft = 5 x 10° (Figure S2c) was first reached by [E22G3A 4» (at 5-10

x 10°), followed by AB;_4g (at~10 x 10°), while AB;i_4» and [E22G]AB;_40 needed the longest
time to reach the steady state (at 15:20.0°), consistent with observations in Figure S1. The
p-values in Figure S2c also showed the largest fluctuatomssistent with the largest time lag of
At =5x 10°. Interestingly, on a time scale 20-40 1P, the two Arctic peptides displayed the
largest fluctuations in p-values ([E22GJA 40 even more so than [E22G]A_42), most likely in-
dicating an onset of assembly into larger structures, alsgistent with emergence of small peaks
at oligomer size$> 13 in Figure S1, corresponding to elongated protofibri-likigomers.

Because the time evolution of the probability distributam Figure S1 showed some temporal
changes between 20 and 4010° time steps, we next asked whether the probability distribu-
tions calculated within the time window 19-20 1 significantly differed from those calculated
within the time window 39-40< 1. The p-values of the corresponding chi-square test (along
the diagonal elements of Table S1) demonstrated that: €1A\f1 40 distribution did not change
significantly (p-value > ®@5); (2) the changes in theA 4, and [E22G]AB:_4» distributions were
on the border of significance @ < p-value < @M5) and (3) [E22G]#81_40 distribution changed
significantly (p-value= 0.0089). Despite these changes, the overall charactergdtdistributions
belonging to the four peptides did not change. For examBR2{G1AB1 40 distribution, which was
the only one that changed significantly, showed at latergiememaller relative numbers of dimers
and trimers and a larger relative number of hexamers. Thasglative number of [E22G]By 40
paranuclei, which was comparable to the relative number @&f 4 paranuclei within the time
window 19-20x 10°, increased and surpassed the relative numberGaf & paranuclei within

the time window 39-40< 10° (Figure S1). We also examined the temporal changes in ithati



distributions by quantifying the distribution differerecamong the four peptides at a fixed time
window. The results of this cross-comparison are repometable S1 for each of the two time
windows: 19-20x 10° (the p-values below the diagonal) and 39-40QL0° (the p-values above
the diagonal). These off-diagonal p-values were one or maters of magnitude smaller than the
p-values along the diagonal, demonstrating that the Higian differences among the fodiffer-
ent peptides were significantly larger that the time—inducedridiution differences of theame

peptide.

B-Strand Propensity Per Residue

Our results showed that th&-strand secondary structure was the most prominent segonda
structure in oligomers of all four peptides under study.f&#gnt peptide regions were shown to
have distinct propensities to form thfestrand structure (Figure 6), depending both on the spe-
cific peptide as well as the oligomer order. To elucidate éhdifferences in detail, we system-
atically compared thg-strand propensity per residue foIBA 409, AB1-42, [E22G]AB1_40, and
[E22G]AB1_42 dimers and hexamers, by plotting all 28 pairgBe$trand propensity versus residue
curves (Figure S4). The graphs in Figure S4 are arrangedthlatlihe first three rows include
6 graphs corresponding to data of all possible dimer painsaldgously, the last three columns
include 6 graphs corresponding to data of all possible hexgrairs. The remaining 16 graphs
(a square matrix of 16 graphs comprising the last 4 rows aadittst 4 columns) contain data of

dimers-hexamers pairs of the four peptides.

Dimer-Dimer Pairs. Comparing the data of all dimer pairs (the first 3 rows of geaptFigure S4),
AB1_40 and AB1_4»> dimers showed overall the largest differences inkstrand propensities per
residue curvesR(2,1)). AB1_40 and AB1_42 B-strand propensities differed at the N-terminal re-
gion A2-F4, where 8140 but not A3; 4> showed3-strand propensity of up to 0.8(2,1)). Of all
dimers, only AB1_40 dimers were characterized by tBestrand propensity at A2-F4. In contrast,
AB1_42 dimers showed a significantly high@rstrand propensity at R5-H6, G9-E11, L17-A21,
and V39-141 P(2,1)). SignificantB-strand propensities at R5-H6 and G9-V11 were observed
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in all but AB1_40 dimers. [E22G]AB:1_40 dimers showed increasgitstrand propensities at F19-
V24 of similar values to those in 8y _4» dimers at the CHC (L17-A21)3-Strand propensities at
the CTR (V39-141) were non-zero infA_4» and [E22G]A3;_4» dimers but were zero in By_40
and [E22G]AB;_40 dimers. Except for this difference at the CTR, [E22B}A40 and AB1 4
dimers were characterized with the most simfastrand propensitie?(3,2)). [E22G]AB1-42
and AB;_4» propensities were also quite similar except at R5-H6, H13,tand L17-A21, where
[E22G]AB: 42 dimers showed significantly lower propensities thgh A» dimers P(4,2)). Sim-
ilarly, [E22G]AB1_42 dimers showed lower propensities than [E22B{A40 dimers at R5-H6,
Y10-V24, and N27-G29 but showed higher propensities at M&bthe CTR P(4, 3)).

Hexamer-Hexamer Pairs. Comparing the data of all hexamer pairs (the last 3 colummgaghs

in Figure S4) -strand propensities among pairs of the 4 peptides displsiyeilar tendencies as

in dimers. Only AB;_40 hexamers were characterized by hfg#strand propensities (0.4-0.6) at
A2-F4. ABy, 42 hexamers were characterized by higBestrand propensities thanfA 40 hex-
amers at R5-E11, H13-F20, G25-S26, G29-131, L34, and at Tie (©(6,5)). Only AB;_42 and
[E22G]AB1_42 hexamers had a non-zero propensity (0.2-0.3) at the CTRiwhienost distinct
features between th@-strand propensity curves were betweefi; Ao and the two Arctic pep-
tides, [E22G]AB1-40 (P(7,5)) and [E22G]AB1-42 (P(8,5)). Hexamers of both Arctic peptides
were characterized by significantly highgistrand propensities along the entire peptide sequence
relative to hexamers of the wild-type peptides (except afF42. The two most similaB-strand
propensity curves were those belonging t81A42 and [E22G]AB; 42 hexamersR(8,6)), where
[E22G]AB1_42 had slightly higheB3-strand propensities at R5-H6, E11-Q15, L17-F19, S26-K28,
and M35-V36. The3-strand propensities of By 4> and [E22G]AB; 40 hexamersR(7,6)) were
more distinct than in dimers: [E22G]JA_40 hexamers had highgs-strand propensities at R5-
H6, Y10-H13, F20-V24, and N27-131 but none at the CTR (in casttto A3;_42 hexamers).
[E22G]AB1_40 hexamers had higher propensities at G9-H13, A21-G25, Nad,AB80-I131 rel-
ative to [E22G]AB1_42 hexamers, which were characterized by higher propensiti€47-F19,
M35-V36, and at the CTRR(8,7)).



Dimer-Hexamer Pairs. We finally compared pairs gB-strand versus residue curves of dimers
and hexamers, including all 4 peptides (the last 4 rows aeditst 4 columns of graphs in Fig-
ure S4). Each of the 4 diagonal grapR§5, 1), P(6,2), P(7,3), andP(8,4), contained thg-strand
propensities of dimers and hexamers of the same peptideseTdiagonal graphs thus elucidated
the differences irB-strand propensities due to different oligomer order. By Ay, the 3-strand
propensities at A2-F4 increased substantially fro3 in dimers to~0.55 in hexamersq(5,1)).

In the rest of the sequence (except at A2-FBHstrand propensities were decreased in hexamers
relative to dimersR(5,1)). This decrease of the overdglistrand propensity in hexamers relative
to dimers was characteristic also oA 42 (P(6,2)). In [E22G]AB1-40, however, the changes
in the B-strand propensity induced by higher oligomer order (dsrter hexamers) were mini-
mal (P(7,3)). Interestingly, in [E22G]48;1_42 a different tendency was observed: whiestrand
propensities remained unchanged at the C-terminal re§ib##2, the values at R5-H6, H13-F20,
N27-G29 werdncreasedn hexamers relative to dimerB(8,4)).

B-Strand propensities infy 40 dimers were compared to those of hexamers@if A, (P(6,1)),
[E22G]AB1-40(P(7,1)), and [E22G]AB142 (P(8,1)). The overallB-strand propensities infy 4
hexamers were similar to those iBA 40 dimers, where ;40 dimers showed higher propen-
sities at A2-F4, V12-H14, and L34-V36 andBA 42 hexamers displayed higher propensities at
R5-E11, G25-S26, and the CTR(6,1)). Similar tendencies were observed wheBy Aqp dimers
were compared to [E22G]By_40 hexamers: [E22G]B1_40 hexamers had higher propensities at
R5-V12 and A21-131R(7,1)). [E22G]AB1-42 had higher propensities at R5-E11, H14-F19, S26-
G29, and M35-V40 compared toA 40 dimers P(8,1)).

We comparegB-strand propensities infy 4, dimers to those of hexamers oA\ 40 (P(5,2)),
[E22G]AB1-40 (P(7,2)), and [E22G]AB1-42 (P(8,2)). The largest differences between the
strand versus residue curves were observed betwgenyAdimers and 8, 40 hexamers, where
the former were characterized by significantly higher pregitees at H5-H14, V18-F20, A30-131,
L34-G37, and the CTR than the latté¥(, 2)). Overall amounts of thg-strand propensity were
comparable between[A_4, dimers and [E22G]f1_40/[E22G]AB1-42 hexamers @(7,2) and



(P(8,2)).

B-Strand propensities in [E22G]JA_40 dimers were then compared to those of hexamers of
AB1-40 (P(5,3)), AB1-42 (P(6,3)), and [E22G]AB1_42 (P(8,3)). As expected, the largest differ-
ences were observed between [E22BG]As, dimers and 48,40 hexamers, which were charac-
terized by a decreased propensities along most of the gefgictept at A2-F4), at R5-Q15 and
L17-G37 P(5,3)). The propensities of [E22G]By 40 dimers and #8;_4> hexamers were follow-
ing similar trends as [E22G]By 40 dimers showing consistently increased propensities at Y10
H14, F19-V24, and N27-G37 compared t@BA 42 hexamersR(6,3)). [E22G]AB1_40 dimers
and [E22G]AB;1_42 hexamers had comparahBestrand propensities with some variations along
the sequence: [E22G)A 42 hexamers had decreased propensities at Y10-E11, F20-Vig4, a
A30-L34 as well as increased propensities at R5-H6, H13-MB%-V36, and the CTR relative to
[E22G]AB1-40 dimers £(8,3)).

Further, we comparefl-strand propensities of [E22G[A 4> dimers and hexamers offA 40
(P(5,4)), AB1-42 (P(6,4)), and [E22G]AB1-40 (P(7,4)). [E22G]AB1 42 dimers showed increased
propensities at R5-V12, L17-F19, G25-S26, A30-131, L346Va&nd the CTR as well as decreased
propensities at A2-F4R(5,4)). B-Strand propensities of [E22GJA_4» dimers and ;42 hex-
amers were quite similar: By 4> hexamers showed higher propensities at R5-H6, Q15-V18, and
G25-K28 as well as lower propensities at A30-131 and L34-Wd6étive to [E22G]AB1 42 dimers
(P(6,4)). [E22G]AB1_40 hexamers hadhigher propensities at the N-terminal two-thirds of the
sequence at R5-H6, G9-H13, K16-L17, F20-V24, and N27-I3Wvels aslower propensities at
G33-V36 and the CTRR(7,4))

Tertiary and quaternary structures of AS oligomers

To systematically examine the contact maps, we defined aevgyions enclosed in boxes on
(a) intramolecular and (b) intermolecular contact map$aihigh density of contacts. On each
intramolecular (Figures S6a-h) and intermolecular (Fegus7a-h) contact map, we depicted 4

boxes marked by numbers (1-4). In the following we desciigedifferences between these maps,



referring to these boxes by their numbers. Note that the bwsere defined for each of the two

Figures S6 and S7 and box definitions were valid only withicheaf the figures separately.

Tertiary structures. Tertiary structures of dimers and hexamers for all four joestare depicted
in Figures S6a-h. When compared among dimers and hexamalisigbeptides, these structures
had some basic common features. They were rather similaided structures of the four indi-
vidual peptides: This result suggests that oligomer formation may not be mpamied by major
structural changes of individual peptides. In oligomerslbffour peptides, the region with the
largest density of intramolecular contacts was the cefutding region, which included contacts
between the CHC and MHR (Figures S6a-h, Box 4, lower lefhgia). Similarly, intramolecular
contacts at the CTR with the strongest contact V36—V39 weseiwved in all oligomers under
study (Figures S6a-h, Box 3, lower left triangle). As expécthe intramolecular contacts around
V36-V39 contact were strongest and more numerous in oligewrfeAB; 42 and [E22G]AB1_ 4.
The N-terminal E2—F4 region was involved, to different aesg, in intramolecular contacts with
the CHC, MHR, and CTR in all 4 peptides (Figures S6a-h, Boxofer left triangle). These
contacts varied among the four peptides and between dimdrsexamers of the same peptide.

Intramolecular contact maps offA 40 dimers and hexamers (Figures S6a and e) were indistin-
guishable from each other, demonstrating that tertiaryctires of A3; 40 dimers and hexamers
were identical. Box 1 includes all intramolecular contagithin the CHC (lower left triangle) as
well as the hydrogen bond propensities (upper right trienglmong dimers and hexamers of all 4
peptides, 48140 dimers and hexamers were the only oligomers characterigaah loff-diagonal
hydrogen bonding pattern indicating non-zerdnelix propensity in the CHC.

A hydrogen bonding pattern indicating non-zerdnelix propensity was observed in the region
G25-G33, which contains 3 glycines in a GXXXGXXXG motif, df aligomers of all 4 peptides
(Figures S6a-h, Box 4, upper right triangle) and was stroagd comprised a wider region (G22-
G33) in oligomers of the Arctic peptides (Figures S6c-d a#igd Box 4, upper right triangle) with
the GXXGXXXGXXXG motifs.

AB1_42 dimers were characterized by the strongest (Figure S6b;1Blaxver left triangle) and
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AB1-_42 hexamers by the weakest (Figure S6b, Box 1, lower left ttgngtramolecular contacts
in the CHC. This result showed thaf3\ 4, oligomerization from dimers to hexamers was accom-
panied by a partial loss of intramolecular contacts withem@€HC. No such loss of contacts in the
CHC upon oligomer formation from dimers to hexamers was esEfor the other three peptides.
Contacts of A2—F4 with the CHC, MHR, and CTR were stronger @ode numerous in B 42
dimers than in 48142 hexamers (Figures S6b and f, Box 2, lower left triangle). iFltiemolec-
ular contacts involving the MHR and CTR (Figures S6b and fx Bplower left triangle) were
somewhaistrongerin Af;_42 hexamers than in By_4> dimers, possibly due to a significantly
higher hydrogen bond propensity V36—-V39 (Figure S6f, Boudher right triangle), which might
stabilize the tertiary structure at the CTR. This region weaes only one that showed increased
intramolecular contacts in B _ 4> hexamers relative to By 4> dimers. Among oligomers of all

4 peptides under study,A 4> oligomers were characterized by the least strong intracoitde
contacts within the central folding region, which includszhtacts between the CHC and MHR
(Figures S6a-h, Box 4, lower left triangle). Interesting; 42 dimers had somewhat lower hy-
drogen bond propensities in this region thaf; As» hexamers (Figures S6b and f, Box 4, upper
right triangle). This result suggests that partial destadiion of intramolecular contacts within
the central folding region might promoteBA 4> hexamer formation.

[E22G]AB1_40 hexamers had somewhat weaker contacts in the central dotdgion relative
to [E22G]AB1_40dimers (Figures S6¢ and g, Box 4, lower left triangle), evenugh these contacts
were stronger than in By_4> hexamers (Figures S6f, Box 4, lower left triangle). The logdm
bond pattern in [E22G]A1_40 dimers, which indicated g-hairpin structure (Figures S6c, Box 4,
upper right triangle), was not present in [E22(@A 40 hexamers (Figures S6g, Box 4, upper right
triangle). As in AB1_42, this observation was consistent with a hypothesis thatgbaestabiliza-
tion of intramolecular contacts within the central foldirggyion is needed to form [E22G[A 40
hexamers. Consistent with this hypothesis was also theradigan that the intramolecular con-
tacts in [E22G]AB1_42 hexamers, which formed with lower probability just likgBA 40 hexamers,

were almost the same as in [E22@A 42 dimers (Figures S6d and h). Instead of destabilizing the



contacts in the central folding region upon hexamer foramata feature characteristic in particular
of AB1_42 hexamers), these contacts were somewtrangerin [E22G]AB1_42 hexamers than in
[E22G]AB1_42 dimers (Figures S6d and h, Box 4, lower left triangle) andiheérogen bonding
propensities were somewhat increased as well (Figuresi@6d,880x 4, upper right triangle). In
contrast, a relatively high hydrogen bond propensity at-\W880 that was characteristic forfA 42
hexamers was present in [E22GA 4> dimers (Figure S6d, Box 3, upper right triangle). These
results combined suggest that (i) stabilization of the QWRR intramolecular contacts through
formation of the hydrogen bond V36—-V39 and (ii) destabtli@a of intramolecular contacts in the

central folding region might be two key factors associat&th wligomer formation.

Quaternary structures. Quaternary structures of dimers and hexamers for all foptipes are
depicted in Figures S7a-h. These structures when companedgadimers and hexamers of all
4 peptides had some common basic features. We observed eail averease in intermolecular
contact strengths between dimers (Figures S7a-d) and leegdfigures S7e-h). This was a con-
sequence of the fact that in a hexamer, where a peptide wamtaat with five other equivalent
peptides, the number of possible contacts between any sidues that belong to different pep-
tides would be larger than in a dimer. Basic quaternary giradifferences betweenA 40 and
ApB1_4 oligomers of order 5 (or higher) were described in prior wigtkhat demonstrated that
AB1_40 oligomer formation was driven by intermolecular interan8 between the CHC region,
while AB:1_4» oligomerization was dominated by intermolecular intaatt of CTRs with CTR,
MHR, and CHC regions of other peptides within an oligomer.

The intermolecular contact maps oBA 40, AB1_a2, [E22G]AB1 40, and [E22G]A3;_4» dimers
(Figures S7a-d) were relatively similar to each other, gstjgg that dimer formation was simi-
lar in all four peptides. Here we compared mostly the quaisrstructures of £ 40, AB1_42,
[E22G]AB1-40, and [E22G]AB1 42 hexamers, which showed some distinct features (Figures S7e
h). The region A2—F4 was highly involved in hexamer formatio only AB1 40 (Figures S7e-h,
Box 1, lower left triangle) consistent with our data Brstrand propensity (Figures S4). Analy-

sis of the hydrogen bonding propensities showed a pattersistent with parallel intermolecular
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B-strands at A2—F4 (Figure S7e, Box 1, upper right trianghs.shown previously¥:* AB1_40
oligomer formation was dominated by interactions amondXH€ regions, between the CHC and
MHR regions, and between the CHC and CTR regions (FigureEB¥ess 3 and 4, lower left trian-
gle). These contacts were present also in intermolecutgacomaps of 8145, [E22G]AB1_40,
and [E22G]AB;_42 hexamers, but were mostly weaker, in particular iB1As> hexamers (Fig-
ures S7f-h, Boxes 3 and 4, lower left triangle). 1i8:A4> hexamers, the strongest contacts were
formed among the CTR regions, between the CTR and MHR regimms between CTR and
CHC regions (Figure S7f, Boxes 4 and 5, lower left triangltermolecular contacts between
A2-F4 and CHC, MHR, and CTR were present if$1A42, [E22G]AB1_40, and [E22G]AB1_42
hexamers but were significantly weaker than iB1A4 hexamers (Figures S7e-h, Box 2, lower
left triangle). On the other hand, the peptide region A3MYA30-A42) was characterized by sig-
nificantly larger number of intermolecular contacts if1A42, [E22G]AB1_40, and [E22G]AB1_42
hexamers relative to By 49 hexamers. These contacts were strongestn 4 hexamers. Inter-
molecular contact maps of [E22GPBA 40, and [E22G]A3;_42 hexamers were more similar to the
contact maps of 842> hexamers but showed more intermolecular contacts amongrégiéns
than AB;_ 4> hexamers, suggesting that the quaternary structure of tbgcAoeptides had most

features of A8;_4» hexamers but also some characteristics Bf Ay hexamers.
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Table 1: The chi—square test results for the probability that twadgsams of oligomer size are
equal. The p-values result from a comparison between thtedrmms of oligomer size of the
same peptide obtained by averaging over time frames at (i)12%, and 20x 10° steps and
(i) 39, 39.5, and 40x 10° steps. The p-values below the diagonal p-values in the taisle
result of comparisons between the histograms of oligonzer ai two different peptides obtained
by averaging over time frames at 19, 19.5, andx2Q0° steps. The p-values above the diagonal
p-values in the table are a result of comparisons betweerhigtegrams of oligomer size of two
different peptides obtained by averaging over time fram&@9a39.5, and 40« 10° steps.

p-values AB1 40 AB1-a2 | [E22G]AB1-40 | [E22G]AB1-42
ABi-40 1.3x10° 1 [ 1.5x10° | 7.6x107° 2.1x107°
AB1 42 6.6x10° 11| 2.2x1072 [ 2.2x10°% 1.1x107°
[E22GABy 40 | 7.4x10°7 | 1.4x103 | 8.9x10° 1.1x10°*
[E22GAB; 42 | 5.1x10°10 | 3.9x10°7 4.6x10°° 2.4x10°?
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FIGURE CAPTIONS

Fig. S1: Time evolution of probability distributions of gbmer sizes for (a) B1_40, (b) AB1_42,

(c) [E22G]AB1_40, and (d) [E22G]AB;_42. The scale on the x-axis was adjusted to the probability
distribution of each peptide to best display the differeren@ong the curves obtained at 4 different
time windows:t = 9— 10 x 10° (black solid lines)t = 19— 20 x 10° (red solid lines)t = 29—

30x 10° (black dashed lines), arid= 39— 40 x 10° (red dashed lines). The error bars correspond
to SEM.

Fig. S2: Time progression of the p-values obtained by applyhe chi—square test to quantify
whether two histograms of oligomer sizes that were obtaategvo different time windowst
apart, were statistically equivalent for (&) = 1 x 1P, (b) At = 2 x 1(°, and (c)At =5 x 1(P.
The p-values were calculated for each peptig Ao (solid black lines), A81_4» (solid red lines),

[E22G]AB1_40 (dashed black lines), and [E22GBA 4, (dashed red lines), separately.

Fig. S3: Solvent accessible surface area (SASA) per re$mija) AB: 40 and (b) AB;_4o dimers
atEcy = 0, Ecy = 1075, andEcy = 102, The error bars correspond to SEM.

Fig. S4: Pair plots of3-strand) per residue for dimers and hexamers of all four peptides;: Ay,
AB1_42, [E22G]AB1_40, and [E22G]AB1_42. The error bars correspond to SEM. The solid curves
correspond to the wild-type peptides and the dotted curoesspond to the Arctic peptides. The
curves for the shorter peptidesBA 40 and [E22G]AB1_40, are plotted in black and the curves
for AB1_42 and [E22G]AB1_42 are plotted in red. Circles (open forfA 40 and [E22G]AB1_40
and filled for AB1_42 and [E22G]AB:1_42 correspond to dimers while squares (crossed 1 Ao
and [E22G]AB1_40 and filled for AB; 42 and [E22G]AB;_42 correspond to hexamers. Labels
on the y-axes, P(i,j), ar@-strand propensities (with values|0,1]) for oligomer types i and j,
where the types are defined by: 1BA 40 dimers, 2-A3;_4» dimers, 3-[E22G]B,_40 dimers, 4-
[E22G]AB1_42 dimers, 5-A31_40 hexamers, 6-8; 42 hexamers, 7-[E22G]Bq 40 hexamers, and
8-[E22G]AB:1_42 hexamers.
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Fig. S5: The average SASA per amino acid for (a) dimers anch@xpmers of &1 _40 (solid
black curves), 814> (solid red curves), [E22G]B:_40 (dotted black curves), and [E22GFA 4,

(dotted red curves). The error bars correspond to SEM.

Fig. S6:Intramolecular contact maps for (a-d) dimers and (e-h) hexanfe&gg 49 (a,€), AB1_42
(b,f), [E22G]AB1_40 (c,9), and [E22G]1_42 (d,h). The lower triangle contains the average num-
ber of contacts between two amino acids and the upper teacwitains the average number of
hydrogen bonds for each pair of amino acids. The scale onghteshows the color mapping. The
two types of maps have different scales, the scale on thedefésponds to the average number of
contacts and the scale on the right corresponds to the a/atagber of hydrogen bonds. The two
thin diagonal lines are drawn through the diagonal elemgfrttse two types of contact maps. The

rectangular gray boxes with numbers mark regions of interes

Fig. S7:Intermolecular contact maps for (a-d) dimers and (e-h) hexanfek$o 40 (a,e), AB1_a2
(b,f), [E22G]AB1_40(c,9), and [E22G]1_42 (d,h). The lower triangle contains the average num-
ber of contacts between two amino acids and the upper teacwitains the average number of
hydrogen bonds for each pair of amino acids. The scale onghteshows the color mapping. The
two types of maps have different scales, the scale on thedefésponds to the average number of
contacts and the scale on the right corresponds to the a/atagber of hydrogen bonds. The two
thin diagonal lines are drawn through the diagonal elemgfrttse two types of contact maps. The

rectangular gray boxes with numbers mark regions of interes
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