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I. Protein-AuNP and protein-AuNP fiber reaction products.
BSA-AuNP reaction products
A full set of reaction products for BSA can be found in one of our previous publications.!

S1. Catalase-AuNP reaction products
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S2. Hemoglobin-AuNP reaction products
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$3. Invertase-AuNP reaction products
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S$4. Lysozyme-AuNP reaction products
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$5. Myoglobin-AuNP reaction products
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S6. Pepsin-AuNP reaction products
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II. TEM data

TEM images were taken using a Philips Electronic Instruments Company EM400T
instrument and analyzed using the AnalySIS FIVE software program. In all images, the scale

bar is 200nm.



S7. TEM image of BSA-AuNP fibers at a Au:BSA ratio of 125
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$9. TEM image of Invertase-AuNP fibers at a Au:Invertase ratio of 70
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$10. TEM image of Myoglobin-AuNP fibers at a Au:Myoglobin ratio of 55
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[II. Particle area histograms

S11. Histogram of BSA-AuNP particle sizes at a Au:BSA ratio of 125
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S12. Histogram of catalase-AuNP particle sizes at a Au:catalase ratio of 150
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$13. Histogram of hemoglobin-AuNP particle sizes at a Au:hemoglobin ratio of 48
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S$14. Histogram of lysozyme-AuNP particle sizes at a Au:lysozyme ratio of 45
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$15. Histogram of myoglobin-AuNP particle sizes at a Au:myoglobin ratio of 55
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IV. UV-Vis and AA data.

There are four distinct types of Au populations that are described in the UV-Vis. 1) No
observed biotemplating reaction. 2) AuNP formation. 3) Precipitated protein-Au clusters.
4) AuNP-fiber formation. Several aspects of these graphs should be noted. 1) The individual
proteins do not display each population described. 2) Population #4 only occurs at very
low protein concentrations. 3) Some of the traces for fiber formation show some
absorbance at 530 due to some of the fibers floating in solution after the centrifugation
step.

$16. UV-Vis spectra of BSA biotemplating reactions
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$17.UV-Vis spectra of catalase biotemplating reactions
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$18. UV-Vis spectra of hemoglobin biotemplating reactions
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$19. UV-Vis spectra of lysozyme biotemplating reactions
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$20. UV-Vis spectra of myoglobin biotemplating reactions
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$21. UV-Vis spectra of pepsin biotemplating reactions
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By plotting the absorbance value of the SPR feature (squares) along with the gold
concentration as measured by AA (circles), we can determine the critical ratio, which
describes the protein concentration where the biotemplating products change from AuNPs
to AuNP fibers

S22. BSA-AuNP UV-Vis and AA data
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$23. Hemoglobin-AuNP UV-Vis and AA-data
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$25. Myoglobin-AuNP UV-Vis and AA-data
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$26. Pepsin-AuNP UV-Vis and AA-data
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V. Gold nanoparticle formation kinetics

Nanoparticle formation kinetics were analyzed from spectra recorded with an Ocean Optics
Jaz spectrometer. A capped cuvette, containing the reaction mixture, was placed in a
temperature controlled cuvette holder (qpod 2e from Quantum Northwest). Individual
spectra were recorded every 120 seconds (in most cases) until the nanoparticle formation
reaction had nearly reached its end point. Reactions were monitored at 60, 70, 80, and 90
°C. The kinetics of nanoparticle formation was analyzed by subtracting the absorption
minimum (just before the localized surface plasmon feature, LSP) from the absorption at
the LSP maximum. These features are indicated in Figure S27. These AA values are then
normalized to better highlight the reaction endpoints.

S$27. Spectra from multiple times for the reaction of BSA with HAuCl,. Figure
highlights the data analysis used for evaluating the reaction Kinetics.

max

Absorbance (au)

300 400 500 600 700 800 900
Wavelength (nm)



$28. Normalized(Aax-Amin) VS. time for BSA at 60, 70, 80, and 90 °C for Au:BSA ratios
of 90 (purple), which produce homogenous BSA-AuNPs, and 150 (gray), which
produce BSA-AuNP fibers.
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$29. Normalized (A nax-Amin) VS- time for catalase at 60, 70, 80, and 90 °C for
Au:catalase ratios of 60 (dark blue), which produce homogenous catalase-AuNPs,
and 110 (gray), which produce catalase-AuNP fibers.
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$30. Normalized (A ax-Amin) VS- time for hemoglobin at 60, 70, 80, and 90 °C for
Au:hemoglobin ratios of 20 (blue), which produce homogenous hemoglobin-AuNPs,
and 40 (gray), which produce hemoglobin-AuNP fibers.
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$31. Normalized(Aax-Amin) VS. time for lysozyme at 60, 70, 80, and 90 °C for
Au:lysozyme ratios of 25 (blue), which produce homogenous lysozyme-AuNPs, and
55 (gray), which produce lysozyme-AuNP fibers.
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Table 1. Proteins, AuNP/AuNP fiber critical ratio values, and biotemplating relevant protein properties.

HRP Invertase Lysozyme Myoglobin
Critical Ratio (moles Au:moles protein) - - 35 35
Critical Ratio (moles Au:103 g protein) - - 2.4 2.1
Molecular Weight (Da) 44,000 270,000 14,307 17,600
Number of Ligating Amino Acids? 43 77 20 35
Number of Reducing Amino Acids? 10 49 11 5
pl 3-95 46 11.357 7.38
% Structured? 47 52 74 57
Secondary Structure Unfolding Temperature (°C) 8213 - 7014 8015
Tertiary Structure Unfolding Temperature (°C) 5513 651° 6520 75%1
Average Protein Hopp-Woods Hydrophobicityb -0.100 -0.154 -0.048 0.170

aThe numbers of ligating and reducing amino acids and the percentage of the protein that is structured were taken from data
in UniProt.?3 (BSA - UniProt code: P02769, catalase - P00432, hemoglobin - P07020 and P01966, invertase - P10594, lysozyme
- P00698, myoglobin - P68082, and pepsin - P00791). Structural data from HRP was gathered from a specific crystal
structure.?*

bThe average Hopp-Woods?®> hydrophobicity measurement was performed using the ExPasy tools.2¢
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