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Estimation of the number of LPS molecules on the surface of Au NPs
Methods
Au NPs of 25 nm diameter were used to assess the LPS number on the surface of Au NPs, as this is an avarage size between 10 nm and 40 nm. LPS binding was performed at room temperature by the addition of 200 µl of AuNP as synthesized 1 over a 200 µl of E. coli LPS stock solution (5 ng/ml) into a 1 ml glass vial under vigorous stirring. After 3 h under stirring, mixtures were centrifuged at 20000x g for 20 min. The pellet and the supernatant were collected separately and the pellet was resuspended in 400 µl of endotoxin-free water. 
Samples were characterized before and after LPS binding by UV-Vis spectroscopy and DLS. 
Results
An increase from 25 to 60 nm in hydrodynamic radius was observed when Au NPs were incubated with LPS, as shown in Table S1 and Figure S5. From these values, a number of molecules per NP can be estimated based on Figure S6: 
R1 (LPS-Au NP) = 30 nm
R2 (Au NP) = 12.5 nm
Volume=4/3πR3
V1 ≈ 113,097 nm3
V2 ≈ 8,181 nm3
Volume of LPS corona ≈ 104,916 nm3
1 nm3 = 1 x 10-21 cm3 
104,916 nm3 x (density 1.44 g/cm3 2) x (1 x 10-21 cm3/nm3) ≈ 1.51 x 10-16 g
Thus, the LPS corona is 1.51 x 10-16 g. Since 1 Da is 1.6 x 10-24 g, the mass of the LPS corona is ≈ 9.4 x 107 Da

Since 9.4 x 107 Da LPS bind on the surface of one Au NP and 1 LPS molecule has an average molecular weight of 2 x104 Da, consequently, the number of LPS molecules per LPS corona on 25 nm Au NPs surface is 4700. Since the surface area of these NPs is of 1964 nm2 (NP surface area = 4πR2 ≈ 1963.5 nm2), this corresponds to a value of approximately 2.4 LPS molecules per nm2.
Note that this number is an approximate value, assuming that all LPS molecules are of the same size and that this size is 20 kDa. In this case, the number refers to the maximum binding capacity, yielding a dense layer of packed LPS on the NP surface. Different lengths and aggregation states of LPS, which depend on origin, conditions and media, may change the number of bound LPS molecules per NP or per nm2. In any case, we can use an approximate value of 2 LPS molecules per nm2 as a LPS fingerprint in NPs of different sizes, at least within the 10-50 nm range. Thus, for the Au10CIT NPs used in the experiments, we can calculate a maximum number of 628 LPS molecules that can bind to the NP surface (NP surface area = 4πR2 ≈ 314 nm2). In smaller NPs, the NP can be buried in a single LPS molecule but not making a real corona. In large NPs, the NP surface may approximate a flat surface and favor more aggregation. 
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Table S1. Size determination of LPS, Au NPs and LPS-Au NPs with DLS
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 PdI: Polydispersity index

DLS size determination parameters are shown for LPS alone (upper left panel), and for 25 nm Au NPs either untreated (left panels) or treated with LPS (right panels) before and after centrifugation. After centrifugation both the pellet and the supernatant were examined. 
* The value refers to supernatant after NP removal by centrifugation, the observed signal corresponding to some unspecific contamination in the sample. This contamination is not observed when NPs or LPS are present, since NPs or LPS will dominate the DLS signal. In any case, the contaminant is a non-dense object that did not sediment upon centrifugation, and of low concentration, thus the signal is very small.  
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Figure S1. Stability of LPS-coated Au NPs. Upper panels: Transmission electron microscopy images of Au10CIT after washing with endotoxin-free water; left: control Au NPs; right: Au NPs treated with 3.3 μg/ml LPS. Lower left: UV-VIS spectra of Au10CIT treated with different concentrations of LPS and washed in endotoxin-free water. Lower right: image of 10 nm citrate-Au NPs treated with different concentrations of LPS and washed in endotoxin-free water.
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Figure S2. LPS-induced size increase of lipoic acid-coated Au NPs. Au40LIP (upper panel) and Au80LIP (lower panel) were incubated with different concentrations of LPS at RT for different times. Size was measured by DLS. * p<0.05, ** p<0.001
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Figure S3. Transmission electron micrographs depicting LPS bound to lipoic acid-coated Au NPs. Au40LIP were incubated with 10 μg/ml LPS for 2 h at RT. In the right panel (LPS group), an LPS corona has formed around the Au NPs (the faint gray halo).
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Figure S4. UV-VIS spectra of the LPS, Au NPs and LPS-Au NPs conjugates before and after centrifuge purification. *this decrease of the resonant peak (529 instead of 530) is attributed to a change in the media conductivity.
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Figure S5. Diagram showing the size increase of Au NPs after LPS coating.
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Figure S6. The presence of LPS on the NP surface interferes with the formation of a biomolecular corona upon exposure to human plasma. Uncoated and LPS-coated Au40LIP were incubated with 100% human plasma at 37°C for different times, and their sizes were assessed by DLS. Upper panel: size variations in human plasma; Lower panels: size distribution in human plasma at different time points. * p<0.05, ** p<0.01. 
VIDEOS
Videos 1 and 2. NetLogo simulation of the 1 μg/ml and 10 μg/ml LPS binding process to Au NPs. There are two types of agents in this ABM simulation run. Red “turtle” in NetLogo represents LPS, and green “turtle” represents Au NPs. LPS and Au NPs move in a Brownian pattern (this video shows a relative motion between LPS and Au NPs). Once LPS and Au NPs occupy the same grid, LPS will bind to an Au NP if a state variable associated with Au NP is less than 628 (this state variable indicates the maximum number of LPS molecules that can bind on this specific Au NP surface). 
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