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1. Supporting Tables

Table S1. AFM average diameters and areas of dried SF aggregates.

Samples Counts Average diameter (nm)  Average area (nm?)
SF1 27 75£10 5567 +1588
AFM_SFlFl)\lgotlnPaper.J 30 66.1 4640
AFM_SFleB;)tReported. 24 856 7400
AFM_SF1 0004.jpg 27 72.6 4660
SF2 46 53+9 2780 +867
AFM_SF2_0001.jpg 47 62.4 3730
AFM_SF2NotInPaper_
0003.jpg 56 48.4 2580
AFM_SFZjIEgtReported. 35 468 2030
SF3 130 45 +7 1463 +408
AFM_SF3 0000.jpg 148 37.2 1010
AFM_SF3NotInPaper_
000Ljpg 117 48.2 1580
AFM_SFB_NotReported. 124 505 1800

Jpg

Table S2. Linear fitting parameters of in vitro CPT release profiles of SF aggregates up to 8 h (inter-
cept 0, slope k, adjusted R-Square) in PBS (pH 7.4) at 37 °C.

Samples k Adjusted R-Square
CPT-SF1 1.23 +0.04 0.9950
CPT-SF2 2.44 +£0.02 0.9997
CPT-SF3 1.90 +0.02 0.9994

Table S3. SWeibull2 fitting parameters of Cumulative Release(%) vs. Time(hours) of CPT-loaded SF
aggregates up to 120 h (Cumulative Release (%) = a — (a — b)*exp(—(k*Time(hours))d) in PBS (pH 7.4)

at 37 °C.
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Samples a b k d Adjusted R-Square
CPT-SF1 124 +58 32 0.007 £0.005 1.1 +0.2 0.9918
CPT-SF2 116 +£25 6 +6 0.014 £0.005 1.1 +0.4 0.9760
CPT-SF3 138 +69 7 +4 0.008 +£0.006 1.2 +0.4 0.9812

Table S4. Linear fitting parameters of log(Cumulative Release(%)) vs. log(Time(hours)) of CPT-
loaded SF conjugates up to 120 h (intercept m, slope k, adjusted R-Square) in PBS (pH 7.4) at 37 °C,
and wavenumber of CPT C=0 (v(C=0)) IR adsorption.

Samples m k R? v(C=0)
CPT-SF1 0.23 +0.03 0.78 =0.02 0.9939 1732
CPT-SF2 0.56 +0.05 0.72 £0.04 0.9825 1739
CPT-SF3 0.42 +0.05 0.75 +0.03 0.9837 1739

Table S5. MCE-7 cell cytotoxicity at control and 0.27 mg/mL of CPT-loaded SF nanoaggregates, and
parent CPT determined by Annexin V and PI.

Sample Alive (%)  Necrosis (%0) Early apoptosis (%) Late apoptosis (%0)

Control 95 +3 1.9 +0.6 2+2 1.1+0.6
CPT-SF1 44 +2 949 25 +13 23 +3
CPT-SF2 70 +£10 9+6 9+14 18 +15
CPT-SF3 56 +5 114 1545 20 +3

CPT 80 +7 13 +13 4 +5 3+2

2. Characterization data for parent SF and SF1-SF3 conjugates

SF: ATR-FTIR (solid) v max: 3291 (N-H), 3070 (C-H aromatic), 2937 (C-H aliphatic),
1645 (Amide I, silk I), 1535 (Silk I), 1515 (Silk II), 1453 (C-H bend), 1234 (C-N), 1169 (C-H
in-plane bending); '"H NMR (300 MHz, 298 K, CDCls): & = 0.84 (s, 1H, CHs- of valine), 6.7-
8.2 (m, 4.32H, aromatic protons of tyrosine and phenylalanine). GPC (g/mol) Mn = 15048,
Mw = 22121. Elemental analysis (experimental): %C 44.83, %H 6.31, %N 17.21

SF1: ATR-FTIR (solid) v max: 3284 (N-H), 3072 (C-H aromatic), 2937 (C-H ali-
phatic), 1732 (C=0, ergocalciferol-succinate bond + ergocalciferol succinate-Tyrosine of SF
bond), 1643 (Amide I, silk I), 1532 (Silk I), 1518 (Silk II), 1453 (C-H bend), 1240 (C-N),
1162 (C-H in-plane bending + C-O-C); 'H NMR (300 MHz, CDCls): 8 =0.82-1.02 (d, 9.37H,
CHs- of valine + H18 + H21 + H26 + H27 + H28), 5.27-5.35 (d, 0.82H, Hé6 + H7), 6.7-8.2 (m,
3.31H, aromatic protons of tyrosine and phenylalanine). Elemental analysis (experi-
mental): %C 50.85, %H 6.60, %N 14.04

SF2: ATR-FTIR (solid) v max: 3285 (N-H), 3075 (C-H aromatic), 2928 (C-H aliphatic),
1739 (C=0, tocopherol-succinate bond + tocopherol succinate-Tyrosine of SF bond), 1624
(AmideII, silk IT), 1514 (Silk II), 1448 (C-H bend), 1229 (C-N), 1155 (C-H in-plane bending
+ C-0O-C); 'TH NMR (300 MHz, CDCls): 5 = 0.84 (s, 9.10H, CHs- of valine + 4'CHs- + 8’ CHs-
+12'CHs-), 6.7-8.2 (m, 3.84H, aromatic protons of tyrosine and phenylalanine). Elemental
analysis (experimental): %C 52.70, %H 7.06, %N 13.74

SF3: ATR-FTIR (solid) v max: 3282 (N-H), 3073 (C-H aromatic), 2935 (C-H aliphatic),
1737 (C=0, testosterone-succinate bond + testosterone succinate-Tyrosine of SF bond),
1699 (C=0, SF-succinate bond), 1622 (Amide II, silk II), 1514 (Silk II), 1446 (C-H bend),
1230 (C-N), 1168 (C-H in-plane bending + C-O-C); "H NMR (300 MHz, CDCls): § = 0.84-
0.86 (m, 1.38H, CHs- of valine + H18 + H19), 5.34 (s, 0.31, H4), 6.7-8.2 (m, 2.41H, aromatic
protons of tyrosine and phenylalanine). Elemental analysis (experimental): %C 46.03, %H
6.28, %N 17.01

3. Supporting Figures
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Figure S1. UV spectra of CPT at 0.00503 mg/mL, CPT-SF1 at 0.025 mg/mL, CPT-SF2 at 0.0234 mg/mL, CPT-SF3 at 0.0253
mg/mL in DMSO.
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Figure S2. Calibration curve of CPT in DMSO.
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Figure S3. Calibration curve of CPT in PBS (pH 7.4).
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Figure S4. IR spectra of ergocalciferol hemisuccinate (MSVitD2), tocopherol hemisuccinate (MSToc)
and testosterone hemisuccinate (MSTest).
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Figure S5. TGA curve of SF2.
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Figure S6. TGA curve of SF3.
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Figure S7. TGA curve of parent SF.
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Figure S8. 'H NMR spectrum of parent SF in DMSO-ds.
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Figure S10. 'H NMR spectrum of SF3 in DMSO-de.
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Figure S11. TEM micrographs of SF1-SF3 dried aggregates at 21,000x magnification.

g
o
1

o CPT-SF1
{ o CPT-SF2
A CPT-SF3

-
[=}]

1.2+

log(Cumulative Release(%))
o
[+-]

e
F -9
1
O

b0 os o s g vas
log(Time(hours))

Figure S12. Linear fitting of log(Cumulative Release (%)) vs. log(Time(hours)) of CPT-loaded SF ag-
gregates up to 120 h in PBS (pH 7.4) at 37 °C
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Figure S13. ATR-FTIR spectra of CPT and CPT-loaded SF aggregates.
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Figure S14. Relative viability of MCF-7 cells with parent SF at 0.2 mg/mL and blank SF1-SF3 aggre-
gates at 0.1 mg/mL. Mean + standard deviation (n = 3). ns represent means with no significant differ-
ences (p > 0.05).
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Figure S15. Percentage of hemolysis of RBC treated with 0.1 mg/mL of blank SF nanoaggregates in
PBS at pH 7.4 and 6.2 (see structures in Figure 1). Mean * standard deviation (n = 3). * groups of means
with significant differences (p < 0.05).
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Figure S16. (a) MCF-7 cells confocal images and amplified areas (b) of cells without particles and
LysoTracker (B), cells with 0.1 mg/mL of CPT-SF2 aggregates, 50 nM of LysoTracker Yellow HCK-123,
and combined pictures (M). Scale bars are 20 pm (see structures in Figure 1).
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Figure S17. (a) MCF-7 cells confocal images and amplified areas (b) of cells without particles and
LysoTracker (B), cells with 0.1 mg/mL of CPT-SF3 aggregates, 50 nM of LysoTracker Yellow HCK-123,
and combined pictures (M). Scale bars are 20 um (see structures in Figure 1).
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Figure S18. (a) MCEF-7 spheroid fluorescence images with 0.1 mg/mL of CPT-SF2 aggregates, PI,
and combined pictures (M). (b) Spheroids with 0.1 mg/mL of CPT-SF3 aggregates, PI, and com-
bined pictures (M). Scale bars are 100 um (see structures in Figure 1).
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Figure 519. MCEF-7 spheroid bright field images without particles (B) or with 0.1 mg/mL of CPT or
CPT-SF1 nanoaggregates at: 0 h (a) and 72 h (b). Scale bars are 100 pm (see structures in Figure 1).
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Figure 520. MCEF-7 spheroid bright field images with 0.1 mg/mL of CPT-SF2 or CPT-SF3 nanoaggregates at: 0 h (a)
and 72 h (b). Scale bars are 100 um (see structures in Figure 1).
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