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Figure S1. Fiber Assembly of Homogenous and Composite Angiogenic Hydrogels. MD investigations
into combinations for improving epitope presentation. 400ns simulations interrogated the stability of base
K1 in all parallel (A) planar antiparallel (B) and bidirectional antiparallel (C) configurations to determine
the base self-assembling sequence K1°s preferential arrangement. (D) Energy vs. time plots for (left) fibril
nucleation studies and (right) preformed fibril studies. (E) % B-sheet of the K1, SLan and fibril assemblies.
Scale bar: 10A.
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Figure S2. Additional electron microscopy images of K1. Various observed morphologies of K1
observed using Cryo-EM on (A-F) carbon grids and (G-I) gold grids. The formation of long, twisting fibrils



was also observed using negative stain TEM (J), magnified in (K), and a different region (L). Scale bar -
A-I: 20nm, J-L: 100nm. Fiber lengths of 15 measured fibers: 241 + 42nm (mean + sd).

Figure S3. Additional electron microscopy images of SLan. Various observed morphologies of SLan
observed using Cryo-EM on gold grids (A-B). (C-E) Negative stain TEM images of SLan in solution with
uranyl acetate as the negative stain. Scale bar - A-C: 20nm, D: 200nm, E-F: 100nm. Fiber lengths of 15
measured fibers: 30 £ 3.2nm (mean + sd).



Figure S4. Additional electron microscopy images f 1:1 SLan:K1. Various observed morphologies of
the 1:1 SLan:K1 combo. (A-F) We observed longer fibrils when imaging with Cryo-EM on vortexed



samples. The morphology is like in K1. (G-I) When agitated with a probe-type ultrasound sonicator, the
fibrils become shorter and similar in morphology to SLan. Negative stain TEM images show heterogeneity
in fibril length, but longer fibrils observed with K1 (J), magnified in (K), and a different region (L). Scale
bar - A-I: 20nm, J: 200nm, K-L: 100nm. Fiber lengths of 15 measured fibers: 225 + 37nm (mean + sd).
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Figure S5. Fiber Assembly of Other Combination Hydrogels. (A) The a-helical bioactive domain
(purple) of SLan interferes extensively with the nucleation of fibrils in 3:1 SLan:K1 fibrils, with the effect
even more pronounced in (B) 9:1 SLan:K1. (C-F) Investigations into the stability of assembled 1:9, 1:3,
3:1, 9:1 SLan:K1 composite fibrils are consistent with homogenous assemblies, remaining energetically
favorable conformations once assembled. (G-J) Atomic force microscopy investigations into fibrils
deposited on mica disks show progressively smaller fibrils as the proportion of SLan increases (scale bar
200nm). (K-N) This observation was repeated with transmission electron microscopy images (scale bar:
100nm). (O-R) The pattern of shorter fibrils with more SLan was again corroborated by the composite
hydrogel’s bulk mechanical properties. The magnitude of low strain storage modulus (black line, left of the
sloped region) decreases with increasing SLan combination.

A Moduli vs frequency, 1% strain

1000

Modulus (Pa)
5 8
\ !
Modulus (Pa)
I
Modulus (Pa)
S

1 ~—8—Storage modulus, K1, 1% strain 1 ~—8— Sworage modu lus, S:K = 1:9, 1 %strain 1 ~8— Sorage modulus, S:K = 1:3, 1 %strain
—8—Loss mo dulus, K1, 1% strain ~—8— Loss modulus, S5 K =129, 1% strain ~—8— Loss modulus, S K =13, 1% strain

001 01 1 10 100 1000 001 01 1 10 100 1000 001 01 1 10 100 1000
Angular frequency (rad/s) Angular frequency (rad/s) Angular frequency (rad/s)
1000 1000 1000
= = =
& 100 a 100 a 100 1,
g 10 g 10 g 10 b - l—-.-"
= 1 —8— Storagemodulus, S:K = 1:1, 1 %strain = 1 ~—8— Swrage modu lus, S:K = 3:1, 1 %strain 1 ~—8-—Sprage modulus, SLan, 1% strain
~8— Loss modulus, S:K = 1:1, 1% strain 8 Loss modulus, S:K =3:1, 1% strain 8L oss modulus, SLan, 1 %stran
0.1 0.1 0.1
001 01 1 10 100 1000 001 0.1 1 10 100 1000 001 0.1 1 10 100 1000
Angular frequency (rad/s) Angular frequency (rad/s) Angular frequency (rad/s)
B Moduli vs strain magnitude, various frequencies
s 1000 s 1000 . 1000
< < <
& & &
8 100 3 100 8 100
4 - 38 N 8 N
g 10 —=KLIH g 10 —=SK=191H g 10 f —=sK=131H
2 —8—K1,10 Hz g —8—SK=1:9,10 Hz ) ~8—SK=1:3,10 Hz
) —4—K1,20 Hz 8 —4—SK=1:9,20 Hz ) —4—SK=1:3,20 Hz ]
S lF ——xi50H S 1 F ——sx=195Hz S 1F ——sx=1350Hz
oK1, 100 Hz| —&—SK = 1:9, 100 Hz ——SK = 1:3, 100 Hz|
0.1 0.1 0.1
0.1 1 10 100 0.1 1 10 100 0.1 1 10 100
Oscillation strain (%) Oscillation strain (%) Oscillation strain (%)
__ 1000 __ 1000 1000
£ £ £
g 100 3 10 8 10 Hf"ﬂﬁﬁﬂfﬂﬁﬂfﬂw»
] P— 4 [ 8
g 10| =SK=ILlH g 0| =SK=3LlH g€ 10 f=—staminz o
° —s—SK= 1:1,10 Hz ° —s—SK=3:1,10 Hz ° e STan 10HzZ 2
= 80 =) N
g ——SK=1:1,20 Hz g —4—SK=3:1,20 Hz g a—SLan, 20Hz
2 L e SK=1:1,50 Hz g L b e SK=31,5Hz 2 1 —w—SLan, 50Hz
—6—SK=1:1,100 Hz ——SK= 3:1,100 Hz ~&—SLan, 100Hz
0.1 0.1 0.1
0.1 1 10 100 0.1 1 10 100 0.1 1 10 100

Oscillation strain (%) Oscillation strain (%) Oscillation strain (%)



Figure S6. Effect of different strain regimes on bulk mechanical properties. (A) Frequency sweep at
1% strain interrogates the assembly’s viscoelastic properties under a low strain regime, determining if
increasing the strain frequency can upset the overall structure. We found the storage and loss modulus
values to match closely with our strain sweep values at low strain magnitudes, and that increasing the
frequency does not upset the overall structure, a feature largely conserved across the combination
hydrogels. Storage and loss moduli, along with strain magnitude and SLan:K1 ratios (shorthanded as S:K)
are found in each plot’s legend. (B) Storage modulus values at high strain rates remained higher at high
frequencies vs low frequencies. SLan:K1 ratios (shorthanded as S:K) and oscillation frequency are noted
in the plot legends
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Figure S7. Interactions of Fiber Assemblies with VEGFR2. Above fiber and between fiber leaflet views
of the experimental setup for runs 1 — 3. Each run had 2 VEGFR2 D2-3 models at different points along
the fibril (n=6). Representations of K1 monomers are in pink, SLan in green, and VEGFR2 in gray.
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Figure S8. Energy vs. Time Plots of Combination Fibers against VEGFR2. Binding Energy vs. Time
for plots for 6 trajectories of (A) SLan, (B) 9:1 SLan:K1, (C) 3:1 SLan:K1, (D) 1:1 SLan:K1, (E) 1:3
SLan:K1, (F) 1:9 SLan:K1, and (G) K1. (H) Diagram for the approximate starting positions for each
representation of model VEGFR2 Domains 2-3 for the simulations.
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Figure S9. Raw Spectra‘l“ Shlft Plots. 670/650nm emission ratios at a constarl‘lfhtimre. after laser initiation
for :(A) SLan, (B) 9:1 SLan:K1, (C) 3:1 SLan:K1, (D) 1:1 SLan:K1, (E) 1:3 SLan:K1, (F) 1:9 SLan:K1,
and (G) K1. (H) His-tag receptor / Tris-NTA dye conjugate binding kinetics curve.
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Figure S10. MAPK 11-Plex Luminex reading heat map. Phosphoprotein analysis for HUVEC lysate
stimulated with various combinations, with background subtracted.
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as mean +/- SEM. Data is plotted as mean +/- SEM, and p-values between groups were calculated using a

for HUVEC lysate stimulated with various combinations, without background subtracted. Data represented
Wilcoxon rank-sum test with a Bonferroni correction applied for multiple comparisons.

Figure S11. MAPK 11-Plex Luminex reading background corrected values. Phosphoprotein analysis
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Figure S12. AKT il-Plex Luminex reading heat map. Phosphoprotein analysis for HUVEC lysate
stimulated with various combinations, with background subtracted.
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Figure S13. AKT 11-Plex Luminex reading background corrected values. Phosphoprotein analysis for

HUVEC lysate stimulated with various combinations, without background subtracted. Results are blinded

groups; the key for groups is at the bottom right. Data is plotted as mean +/- SEM, and p-values between

groups were calculated using a Wilcoxon rank-sum test with a Bonferroni correction applied for multiple

comparisons.



Combo SLan

Figure S14. Vessel quantification, MT images, H&E images of subcutaneous bolus injections.
Example H&E stained explant slices for (A) K1, (B) 1:1 SLan:K1, (C) K1 boluses 7 days following a
200uL subcutaneous injection into a rat. (D) Masson’s trichrome stained bolus images for K1 used for bolus
vessel density quantification, with the bolus highlighted. (E) MT stained slide images for the 1:1 SLan:K1
combination, with the bolus highlighted. (F) Images for MT stained explants of SLan. Scale bar: 2mm.
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Figure S15. Immune Marker Infiltrates analysis. Fluorescence activated cell sorting used to show mean
infiltration of Gr-1+/LY6C- myeloid cell (CD45+/CDI11b+/Gr-1+/Ly6C-), Activated Monocytes
(CD45+/CD11b+/Gr-1+/Ly6C+), Natural Killer (CD45+/CD11b-/NK1.1+), Killer T-Cell (CD45+/CD11b-
/NK1.1-/CD8a+), Other Hematopoietic Cell (CD45+/CD11b-/NK1.1-/CD8a-), Other Hematopoietic Cell
(CD45+/CD11b+/Gr-1-), and Non-Hematopoietic (CD45-) cells three (top row) and seven (bottom row)
days post injection from the Viable Cells; error bars represent SEM. Significance between groups is
represented by Greek letters where different letters indicate a significant difference & instances where the
same symbol is present means no significant difference is observed. Statistical analysis performed in
RStudio 4.3.1.
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Figure S16. Aggregated Stem Cell Marker Infiltrates analysis. Fluorescence activated cell sorting used
to show mean infiltration of Mesenchymal Stem Cells (CD45-/CD11b-/Sca-1+/CD34-/CD105-), Non-Stem
Cells (Sca-1-), and Non-Hematopoietic Stem Cells (CD45-/CD11b-/Sca-1+/CD34-/CD105+) from three
(top row) and seven (bottom row) days post injection from the CD45-/CD11b- Subpopulation; error bars
represent SEM. Significance between groups is represented by Greek letters where different letters indicate
a significant difference & instances where the same symbol is present means no significant difference is
observed. Statistical analysis performed in RStudio 4.3.1.
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Figure S17. Separated Stem Cell Marker Infiltrates analysis. Fluorescence activated cell sorting used
to show mean infiltration of Mesenchymal Stem Cells (CD45-/CD11b-/Sca-1+/CD34-/CD105-), Non-Stem
Cells (Sca-1-), Non-Hematopoietic Stem Cells (CD45-/CD11b-/Sca-1+/CD34-/CD105+), Myeloid-like
Cells (CD45-/CD11b+), and Non-Stem Cells (CD45-/CD11b-/Sca-1-) from three (top row) and seven
(bottom row) days post injection from the Live Cells; error bars represent SEM. Significance between
groups is represented by Greek letters where different letters indicate a significant difference & instances
where the same symbol is present means no significant difference is observed. Statistical analysis performed

in RStudio 4.3.1.
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Figure S18. Fluorescence activated cell sorting gating strategy - Endothelial & Stem Cell Panel
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Figure S19. Fluorescence activated cell sorting gating strategy - Hematopoietic and Immune Cell
Panel.



Stem Cell & Angiogenesis Panel - Murine Subcutaneous Tissue Explant:

Marker:
CD45

CD309
(FLK1/VEGFR2)

CD144 (VE-
Cadherin)

CD31 (PECAM-1)
CD105 (Endoglin)
Ly-6A/E (Sca-1)

CD34

CD11b

Live/Dead Blue

Catalog #:

BD Biosciences,
561037
Invitrogen,
62-5821-82
Invitrogen,
63-1441-82
Invitrogen,
15-0311-82
BD Biosciences,
562761
Invitrogen,
407-5981-82
Invitrogen,
MA517831
BD Biosciences,
561686

Invitrogen,
L23105

Fluorophore:

APC-Cyanine 7

SuperBright 436

SuperBright 600

PE-Cyanine5

Alexa Fluor 647

Brilliant Violet 711

PE

FITC

Laser:
Violet (V1)
Violet (V3)
Yellow (Y3)
Violet (V5)
Yellow (Y1)

Blue (B1)

Filter:

780/60

450/40

610/20

670/14

660/20

710/50

590/20

530/30

450/50

Table S1. Fluorescence activated cell sorting marker selection - Endothelial/Stem Cell Panel.




Myeloid & Lymphoid Panel - Murine Subcutaneous Tissue Explant:

Marker:

CD45

Gr-1 (Ly-6G/Ly-
6C)

Ly-6C

CD11b

F4/80

NK1.1

CD8a

Live/Dead Blue

Supplier & Catalog #:

BD Biosciences,
561037
Invitrogen,
64-5931-82
BD Biosciences,
560593
BD Biosciences,
561686
Invitrogen,
363-4801-80
Invitrogen,
78-5941-82
Invitrogen,
563046

Invitrogen,
L23105

Fluorophore:

APC-Cyanine 7

SuperBright 645

PE-Cyanine 7

FITC

Brilliant Ultraviolet 395

SuperBright 780

Brilliant Violet 711

Laser: Filter:

Violet (V4) 670/30

Yellow (Y5) 780/60

Blue (B1) 530/30
Violet (V6) 780/60
Violet (V5) 710/50

450/50

Table S2. Fluorescence activated cell sorting marker selection — Hematopoeitic and Immune Cell

Panel.



Supplier &
Catalog #:
Invitrogen,
63-1441-82
Invitrogen,
MA517831

Invitrogen,
15-0311-82

Invitrogen,
367-0193-82

Invitrogen,
64-5931-82
Invitrogen,
407-5981-82
Invitrogen,
78-5941-82

Invitrogen,
363-4801-80

Invitrogen,
62-5821-82
BD
Biosciences,
561037

BD
Biosciences,
562761

BD
Biosciences,
563046

BD
Biosciences,
561686

BD
Biosciences,
560593

BD
Biosciences,
553141

Antigen:
CD144 (VE-

Cadherin)
CD34
CD31
(PECAM-1)
CD19

Ly-6G/Ly-6C

Ly-6A/E (Sca-

1)
NK1.1

F4/80
CD309

(FLK1/VEGFR

2)

CD45

CD105

(Endoglin)

CD8a

CD11b

Ly-6C

Fc CD16/32

Clone:

eBioBV13
SuperBright 600 (BV13)

Conjugate:

PE MEC14.7
PE-Cyanine5

eBio1D3
Brilliant UV 737 (1D3)
SuperBright 645 RB6-8C5
Brilliant Violet
711 D7
SuperBright 780 PK136

Brilliant UV 395 BM8

SuperBright 436 Avas12a1

APC-Cyanine 7 30-F11

Alexa Fluor 647 MJ7/18

Brilliant Violet

711 53-6.7

FITC M1/70

PE-Cyanine 7 AL-21
24G2

Quantity:

100 ug

50 ug

390 100 ug

100 ug

100 ug

100 ug

100 ug

25 ug

100 ug

25 ug

50 ug

50 ug

25 ug

50 ug

100 ug

Species
Reactivity:

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Host
Specie/lsotype:

Rat/lgG1, kappa

Rat/lgG2a

Rat/lgG2a, kappa

Rat/lgG2a, kappa

Rat/IgG2b, kappa

Rat/lgG2a, kappa

Mouse/lgG2a, kappa

Rat/lgG2a, kappa

Rat/IgG2a, kappa

Rat Louvain (LOU)/C,

LOU/M, IgG2b, kappa

Rat/lgG2a, kappa

Rat Louvain (LOU)/C,

LOU/M, IgG2a, kappa

Mouse/lgG1, kappa

Rat/IgM, kappa

Rat SD/IgG2b, kappa

Table S3. Catalog of Flow Cytometry Labeling Reagents. Supplier name and catalog numbers for
reagents used in flow cytometry study.

Residue Chemical shifts: o (ppm) Secondary Chemical Shift: Aé (ppm)
co Ca Cp co Ca Cp
S 170.4 55.3 63.7 -2.5 -1.3 1.6




|L 11729 [521 [447  [-3.0 [ -1.3 | 4.0 |
Table S4. Chemical Shift Assignments for carbons in S and L residues. Repeated S and L residues in
K1 exhibit NMR chemical shifts consistent with B-strand secondary structure.(23, 24)

Supplementary Methods

Supplementary Methods 1: Detailed NMR Assignments

For *C CPMAS NMR Spectrum of K1, gaussian peak fitting was applied to extract chemical shifts (5)
corresponding specifically to the abundant S and L carbon sites from the °C CPMAS NMR spectrum of
K1 (K-SLSLSLSLSLSL-K) peptide. These chemical shift assignments assume that signals from terminal
lysine residues are minimal in comparison to those from repeated S and L residues. Secondary chemical
shifts for S and L residues were calculated as AS = Ssample — Orandom coil, T€presenting the deviation between
chemical shifts of the carbons in the sample and shifts corresponding to the carbon if the sample were
random coil.(23) In B-strand conformations, negative Ad values are typically observed for the carbonyl
(CO) and a-carbon (Ca) sites, whereas positive Ad values are observed for B-carbon (CP) sites.(23, 24)
Consistent with this B-strand signature, peptide K1 exhibits the expected Ad pattern of —, —, + for CO, Ca,
CpP atoms. The measured secondary shifts for the CO, Ca, CB carbons in K1 are summarized in Table S4.

While the site-specific assignments on K1 are tentative as the terminal lysine aren’t explicitly accounted
for, these assignments coupled with the CD spectroscopy strongly supports the presence of B-strand
secondary structure in K1. Moreover, as K1 and all molar ratios of K1 and SLan exhibit highly similar
NMR spectra (Figure 2b) and display consistent B-strand signatures by CD spectroscopy (Figure 2a), we
can conclude that all molar ratios of K1 and SLan adopt B-strand secondary structure.

Supplementary Methods 2: Detailed Molecular Modeling & Dynamics Methods

The generation of fibrils is performed using 3 .pml Pymol scripts to arrange 60-mer fibril representations
of K1 in parallel, planar parallel, or antiparallel configurations. A sample script for the antiparallel
configuration is below; all three scripts can be found as .pml files in the Supplementary Information.

# Create Monomer 1

#

fab KSLSLSLSLSLSLK

orient

#

# Create Monomer 2, flip orientation along z axis, move up 9 Angstroms
#

cmd.create(None,"objO1",zoom=0)
rotate z, 180, obj02

translate [0,9,0], obj02

#

# Create Monomers 3 & 4, flip orientation along y-axis
#

cmd.create(None,"objO1",zoom=0)
cmd.create(None,"obj02",zoom=0)
rotate y, 180, obj03

rotate y, 180, obj04

#

# Space along z-axis 5 Angstroms
#

translate [0,0,5], obj03

translate [0,0,5], obj04



#

# Create and place monomers 5-8
#
cmd.create(None,"obj01",zoom=0)
cmd.create(None,"obj02",zoom=0)
cmd.create(None,"obj03",zoom=0)
cmd.create(None,"obj04",zoom=0)
translate [0,0,10], obj05

translate [0,0,10], obj06

translate [0,0,10], objO7

translate [0,0,10], objO8

#

# Create and place monomers 9-12
#
cmd.create(None,"obj05",zoom=0)
cmd.create(None,"obj06",zoom=0)
cmd.create(None,"obj07",zoom=0)
cmd.create(None,"obj08",zoom=0)
translate [0,0,10], obj09

translate [0,0,10], obj10

translate [0,0,10], obj11

translate [0,0,10], obj12

#

# Create and place monomers 13-16
#
cmd.create(None,"obj09",zoom=0)
cmd.create(None,"obj10",zoom=0)
cmd.create(None,"obj11",zoom=0)
cmd.create(None,"obj12",zoom=0)
translate [0,0,10], obj13

translate [0,0,10], obj14

translate [0,0,10], obj15

translate [0,0,10], obj16

#

# Create and place monomers 17-20
#
cmd.create(None,"obj13",zoom=0)
cmd.create(None,"obj14",zoom=0)
cmd.create(None,"obj15",zoom=0)
cmd.create(None,"obj16",zoom=0)
translate [0,0,10], obj17

translate [0,0,10], obj18

translate [0,0,10], obj19

translate [0,0,10], obj20

#

# Create and place monomers 21-24
#
cmd.create(None,"obj17",zoom=0)
cmd.create(None,"obj18",zoom=0)
cmd.create(None,"obj19",zoom=0)
cmd.create(None,"0bj20",zoom=0)



translate [0,0,10], obj21

translate [0,0,10], obj22

translate [0,0,10], obj23

translate [0,0,10], obj24

#

# Create and place monomers 25-28
#
cmd.create(None,"obj21",zoom=0)
cmd.create(None,"obj22",zoom=0)
cmd.create(None,"obj23",zoom=0)
cmd.create(None,"obj24",zoom=0)
translate [0,0,10], obj25

translate [0,0,10], obj26

translate [0,0,10], obj27

translate [0,0,10], obj28

#

# Create and place monomers 29-32
#
cmd.create(None,"obj25",zoom=0)
cmd.create(None,"0bj26",zoom=0)
cmd.create(None,"obj27",zoom=0)
cmd.create(None,"obj28",zoom=0)
translate [0,0,10], obj29

translate [0,0,10], obj30

translate [0,0,10], obj31

translate [0,0,10], obj32

#

# Create and place monomers 33-36
#
cmd.create(None,"0bj29",zoom=0)
cmd.create(None,"obj30",zoom=0)
cmd.create(None,"obj31",zoom=0)
cmd.create(None,"obj32",zoom=0)
translate [0,0,10], obj33

translate [0,0,10], obj34

translate [0,0,10], obj35

translate [0,0,10], obj36

#

# Create and place monomers 37-40
#
cmd.create(None,"obj33",zoom=0)
cmd.create(None,"obj34",zoom=0)
cmd.create(None,"obj35",zoom=0)
cmd.create(None,"obj36",zoom=0)
translate [0,0,10], obj37

translate [0,0,10], obj38

translate [0,0,10], obj39

translate [0,0,10], obj40

#

# Create and place monomers 41-44
#



cmd.create(None,"obj37",zoom=0)
cmd.create(None,"obj38",zoom=0)
cmd.create(None,"obj39",zoom=0)
cmd.create(None,"obj40",zoom=0)
translate [0,0,10], obj41

translate [0,0,10], obj42

translate [0,0,10], obj43

translate [0,0,10], obj44

#

# Create and place monomers 45-48
#
cmd.create(None,"obj41",zoom=0)
cmd.create(None,"obj42",zoom=0)
cmd.create(None,"obj43",zoom=0)
cmd.create(None,"obj44",zoom=0)
translate [0,0,10], obj45

translate [0,0,10], obj46

translate [0,0,10], obj47

translate [0,0,10], obj48

#

# Create and place monomers 49-52
#
cmd.create(None,"obj45",zoom=0)
cmd.create(None,"obj46",zoom=0)
cmd.create(None,"obj47",zoom=0)
cmd.create(None,"obj48",zoom=0)
translate [0,0,10], obj49

translate [0,0,10], obj50

translate [0,0,10], obj51

translate [0,0,10], obj52

#

# Create and place monomers 53-56
#
cmd.create(None,"obj49",zoom=0)
cmd.create(None,"obj50",zoom=0)
cmd.create(None,"obj51",zoom=0)
cmd.create(None,"obj52",zoom=0)
translate [0,0,10], obj53

translate [0,0,10], obj54

translate [0,0,10], obj55

translate [0,0,10], obj56

#

# Create and place monomers 57-60
#
cmd.create(None,"obj53",zoom=0)
cmd.create(None,"obj54",zoom=0)
cmd.create(None,"obj55",zoom=0)
cmd.create(None,"obj56",zoom=0)
translate [0,0,10], obj57

translate [0,0,10], obj58

translate [0,0,10], obj59



translate [0,0,10], obj60

#

# Assign a chain and segi value for each monomer
#

alter obj01, chain='A'
alter obj02, chain='B'
alter obj03, chain='C'
alter obj04, chain='D'
alter obj05, chain="E'
alter obj06, chain='F'
alter obj07, chain='G'
alter obj08, chain="H'
alter obj09, chain="T'
alter obj10, chain="J'
alter obj11, chain='K'
alter obj12, chain="L'
alter obj13, chain="M'
alter obj14, chain='N'
alter obj15, chain='0'
alter obj16, chain='P'
alter obj17, chain="QQ'
alter obj18, chain='R'
alter obj19, chain='S'
alter obj20, chain="T"
#

alter obj21, chain='A'
alter obj22, chain='B'
alter obj23, chain='C'
alter obj24, chain='D'
alter obj25, chain="E'
alter obj26, chain='F'
alter obj27, chain='G'
alter obj28, chain="H'
alter 0bj29, chain="T'
alter obj30, chain="J'
alter obj31, chain='K'
alter obj32, chain='L
alter obj33, chain="M'
alter obj34, chain='N'
alter obj35, chain='0'
alter obj36, chain="P'
alter obj37, chain='Q'
alter obj38, chain='R'
alter obj39, chain='S'
alter obj40, chain="T"
#

alter obj41, chain='A'
alter obj42, chain='B'
alter obj43, chain='C'
alter obj44, chain='D'



alter obj45, chain="E'
alter obj46, chain='F'
alter obj47, chain='G'
alter obj48, chain="H'
alter obj49, chain="T'
alter obj50, chain="J'
alter obj51, chain='K'
alter obj52, chain="L'
alter obj53, chain="M'
alter obj54, chain='N'
alter obj55, chain='0'
alter obj56, chain='P'
alter obj57, chain="QQ'
alter obj58, chain='R'
alter obj59, chain='S'
alter obj60, chain="T"
#

alter obj01, segi='A'
alter obj02, segi='A'
alter obj03, segi="A'
alter obj04, segi='A'
alter obj05, segi="A'
alter obj06, segi="A'
alter obj07, segi="A'
alter obj08, segi="A'
alter obj09, segi="A'
alter obj10, segi='A'
alter objl1, segi='A'
alter obj12, segi='A'
alter obj13, segi='A'
alter obj14, segi='A'
alter obj15, segi='A'
alter obj16, segi='A'
alter obj17, segi='A'
alter obj18, segi='A'
alter obj19, segi='A'
alter 0bj20, segi='A'
#

#

alter obj21, segi='B'
alter obj22, segi='B'
alter obj23, segi='B'
alter obj24, segi='B'
alter obj25, segi='B'
alter 0bj26, segi='B'
alter obj27, segi='B'
alter obj28, segi='B'
alter 0bj29, segi='B'
alter obj30, segi='B'
alter obj31, segi='B'
alter obj32, segi='B'



alter obj33, segi='B'
alter obj34, segi='B'
alter obj35, segi='B'
alter obj36, segi='B'
alter obj37, segi='B'
alter obj38, segi='B'
alter obj39, segi='B'
alter obj40, segi='B'
#

alter obj41, segi='C'
alter obj42, segi='C'
alter obj43, segi='C'
alter obj44, segi='C'
alter obj45, segi="C'
alter obj46, segi="C'
alter obj47, segi="C'
alter obj48, segi='C'
alter obj49, segi="C'
alter obj50, segi="C'
alter obj51, segi="C'
alter obj52, segi='C'
alter obj53, segi='C'
alter obj54, segi='C'
alter obj55, segi='C'
alter obj56, segi='C'
alter obj57, segi="C'
alter obj58, segi="C'
alter obj59, segi="C'
alter obj60, segi="C'

To make the combination fibrils, a representation of SLan (generated outside of Pymol) was aligned to the
Excel designated positions using Pymol’s align tools. Alternatively, to randomize the distribution of
subunits in the SLan-K1 60mer assemblies, a TCL script was developed to randomly place the specified
variants across the 60 possible positions. Both sets of scripts are available in the following Zenodo
repository: https://doi.org/10.5281/zenodo.19742094

The cutoffs of van der Waals (vdW) and Coulombic coupling were 10 A. The particle mesh Ewald (PME)
method was used for the evaluation of long-range Coulombic interactions and to increase the efficiency of
the simulations. (58)The simulations were performed in the NPT ensemble (P =1 bar and T=310K). The
systems were simulated for 200 ns using the Langevin dynamics with a damping constant of 1 ps™ and a
time step of 2fs and repeated 3 times to ensure consistency for initial configuration-dependent
structures.(59). The self-assembly of the fiber was simulated for 1 microsecond. The trajectories were
analyzed using the NAMD energy plugin by using the last 20 ns of simulations.

The electrostatic and Van der Waals energetic contributions between the interacting residues were
calculated by the NAMD energy plugin for atoms within a 10 A. The electrostatic contribution is given by
Equation (1):

1 qiqj
Uetec = Z?zl Zn . (1)

J=1 ame |77,




Where ¢ is the dielectric constant of the water, gi and gj are two distinct charges, 7; is the vector position of
charge qi, and r’j is the distance between the two charges g and gj. To increase the efficiency of the
simulations, pairwise interaction calculations were not performed beyond a maximum cutoff distance (10
A). Long-range electrostatic interactions were calculated by the PME. (60, 61)

The Lennard-Jones (LJ) 6—12 potential energy equation was used to calculate the magnitude of the Van der
Waals interactions and close distance atomic repulsions, given by Equation (2):

Uy = 1Z]>z ij [(05>12 - (%)6] 2)
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