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Figure S1. (a) Fluorescence emission spectra obtained for 50 nM Hyp in different DMSO/PBS buffer mixtures:
98 % (magenta), 80 % (cyan), 60 % (blue), 40 % (green), 20 % (red) and 0 % (black) of PBS. The emission
spectra reduce in intensity at increasing aqueous fraction of the mixture, while displaying the same shape and
a slight shift towards shorter wavelengths. This is consistent with a fluorescence quenching caused by the
hydrophobic aggregation of Hyp. (b) Integrated fluorescence emission obtained from the same spectra, at
increasing PBS content. It is clearly visible how the fluorescence quenching scales with the amount of aqueous
buffer in the DMSO/PBS mixture. When DMSO content is below 20 %, Hyp emission becomes negligible.
Results are in agreement with previous literature.’

Figure S2. Representative transmission electron microscopy image of the employed SARS-CoV-2 particles.
The morphology of the viral particles is typical of coronaviruses: round particles with an external “corona”
made of peplomers, with a size ranging between 85-90 nm to 110-120 nm (including peplomers). Scale bar
200 nm. Results are in agreement with previous literature.*
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Figure S3. (a) Excitation (black) and emission (red) spectra of 50 nM Hyp incubated with SARS-CoV-2 viral
particles. (b) Fluorescence anisotropy spectrum of 50 nM Hyp incubated with ~1 nM SARS-CoV-2 viral
particles. These results show that Hyp is solubilized in the presence of viruses, recovering its characteristic
fluorescence emission. Non-zero anisotropy indicates that the rotation of emitting Hyp molecules is hindered
due to the interaction with bulky viral particles.

Figure S4. (a-b) Bright field (a) and corresponding confocal fluorescence images (b) of SARS-CoV-2 particles
exposed to 30 nM Hyp. (c) Overlap of the previous images. Scale bars 5 um. It can be appreciated how viral
particles cannot be recognized in the bright field image, because of the small size and the lack of contrast.
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[Hyp] [SARS-CoV-2] (nM) D (um?/s)
0.71 2.93
0.51 115
2nM 1.12 2.62
0.47 17
16 135
>nM 0.89 261
0.42 191
0.64 0.6
10 nM 1.02 1.87
0.33 1.86
0.21 2.15
20 nM 0.65 .
0.12 171
30 nM 0.18 171
0.18 1.94
2.1 0
40 nM 2.3 2.68
18 231
45 45
033 1.46
50 nM 0.91 172
0.22 1.82
0.52 1.86
0.44 23
70nM 0.47 3.1
0.6 22
0.35 2.59
90 nM 9 35
8.8 3.4
(1.4 +1.0) (2.4+1.2)
nM um?/s
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Figure S5. The table shows the values of SARS-COV-2 particles concentration and three dimensional diffusion
coefficient (D) obtained from the fitting of the correlation curves measured by FCS. The resulting average
values are highlighted in grey in the last row. (a-d) Examples of correlation curves measured by FCS (black)
on SARS-CoV-2 particles exposed to 2 nM (a), 10 nM (b), 40 nM (c), 90 nM (d) Hyp. The red lines represent
the results of a fitting with a model comprising a single diffusing species in solution. All data are acquired
using the same dilution of viruses.
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Figure S6. (a-b) Confocal (a) and corresponding STED images (b) of Hyp incubated with DLPC liposomes.
Scale bar 1 um. The loading of Hyp on liposome membranes is clearly appreciated. (c) Fluorescence lifetimes,
71 (black) and t, (grey), obtained from time-resolved fluorescence decays of Hyp, at increasing concentration,
in the presence of the same amount of SARS-CoV-2 particles (~1 nM). Error bars are within circles. Each
point was obtained from 3-5 repetitions. Lifetimes values are obtained by fitting the time-resolved fluorescence
decays with a bi-exponential model.

7, values slightly decrease at increasing Hyp concentrations, until ~30 nM. This lifetime change likely
originates from a partial self-quenching of Hyp, due to the fact that the virus-bound molecules are not perfectly
isolated, but multiple molecules are simultaneously found on the same viral particle and might weakly interact,
especially when approaching saturation. The lifetime values are more stable above ~30 nM Hyp, i.e. when
viral particles are fully saturated. It should be noted that this weak quenching is not related to a strong
hydrophobic aggregation, as happening for Hyp in aqueous media, and its effect on the overall intensity of
fluorescence emission is marginal.

S-5



I~

— 1.2
sa o8] b b C
© 31 ’ o ‘Vv (WL
e | ¢ os
X2 © T
5 | 0.4 £
B4 2 04
£
o |
04 ‘ ; . : 0.0 . ; . : 0.0+ ; ‘
0 100 200 300 400 500 102 100 102 102 10° 102
[RBD] (nM) lag time (ms) lag time (ms)

Figure S7. (a) Integrated fluorescence emission of 50 nM Hyp at increasing concentration of recombinant
RBD (black circles). The red line shows the result of the fitting with a binding model, that yielded an apparent
equilibrium dissociation constant Kp = 60 nM. T = 23°C. (b) Representative correlation curve measured by
FCS (black) on a solution containing an excess of RBD (80 nM, monomer) exposed to 10 nM Hyp. The red
line shows the results of the fitting with a model comprising a single diffusing species. The three dimensional
diffusion coefficient (D) obtained from the fitting is D ~ 5 um?/s, corresponding to diffusing species having a
hydrodynamic diameter of ~100 nm. This diffusion (and size) is not consistent with that expected for Hyp
bound to RBD monomers or small oligomers. (c) Comparison of normalized correlation curves measured by
FCS obtained for RBD exposed to Hyp (black) and for RBD labeled with a streptavidin-conjugated Abberior
STAR 635 fluorophore (green). The green curve may be regarded as a reference obtained for a solution
containing diffusing species with a size comparable to that of RBD monomers or small oligomers. The much
slower decay observed for Hyp exposed to RBD (black curve) indicates that Hyp is mainly bound to species
having considerably slower diffusion, that very likely correspond to a fraction of large protein aggregates (~
2 nM), in agreement with the results displayed in panel b.

Panel a shows that, while aggregated Hyp in PBS buffer is virtually not fluorescent, its emission readily
increases upon addition of RBD until a saturation value is reached. The recovery of Hyp emission in the
presence of RBD indicates that the protein solubilizes Hyp aggregates and thereby suggests the existence of
an interaction. However, it is essential to define if Hyp binds to the RBD monomer, which is the biologically
relevant state. In panels b and ¢, FCS was used to measure the three-dimensional diffusion of protein-bound
Hyp, for a solution containing Hyp and RBD. The results clearly show that Hyp is bound to a molecular species
with a very slow diffusion (D = 2 - 9 um?/s, corresponding to hydrodynamic diameters of 50 — 150 nm). Such
species do not correspond to RBD monomers or oligomers, which have a much faster diffusion, as shown in
panel c. These results indicate that Hyp interacts with recombinant RBD organized into large aggregates,
which do not correspond to the native biological state of the protein.
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Figure S8. (a) Representative image of SARS-CoV-2 particles exposed to 90 nM Hyp, acquired for the analysis
of single particle intensity. (b) Corresponding control image acquired under the same conditions on a sample
containing 90 nM Hyp, without SARS-CoV-2. Images are visualized with the same contrast. Scale bars 5 uM.
(c) Pixel intensity distribution calculated from a control image obtained with 90 nM Hyp in absence of SARS-
CoV-2. The image was acquired and processed under the same conditions employed for the analysis of single
particle intensity. Pixel intensity never exceeds 400 a.u. The threshold values employed for particle selection
during analysis are between 400 and 420 a.u., well above the background level measured in these controls.
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Figure S9. Images of Vero E6 cells monolayers after exposure to control solutions (not containing viruses)
that were either kept in the dark or irradiated with blue light prior to the administration to cells. (a-b) Vero
E6 cells exposed to a solution containing only culture medium that was previously irradiated (a) or kept in the
dark (b). (c-d) Vero E6 cells exposed to a control solution containing 300 nM Hyp that was previously
irradiated (c) or kept in the dark (d). Scale bar 100 um (all images). Experimental conditions were the same
used in viral infectivity assays.

All the control images show a perfectly intact and homogeneous cell monolayer. This demonstrates that, in the
viral infectivity assays, cell viability is not directly affected by the presence of Hyp, either kept in the dark or
previously irradiated.
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