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1 Plasma and corona proteins’ details

Table S1: List of proteins characterizing the corona in the P1 NP, with ex-
perimental relative abundance obtained from [1] and size derived from the full

atomistic structures.

Protein Relative abundance [%] Stokes radius [nm]
Kininogen 27.6 5.5
Apolipoprotein E 12.4 2.6
Vitronectin 12.3 4.3
Plasma serine protease inhibitor 5.4 4.9
Fibrinogen 8.4 8.7
Coagulation factor V 4.2 4.8
Isoform 2 of plasma protease C1 inhibitor 3.8 4.5
Plasma kallikrein 3.7 3.4
Coagulation factor XI 2.6 3.5
Histidine-rich glycoprotein 24 4.7
Immunoglobulin G 1.8 5.5
Complement C3 1.6 5.2
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Figure S1: Hydrodynamic sizes of 1000 different morphologies of the PC in the
P1 NP. The black circles indicate the morphologies selected in this study. The

experimental molarity of each protein is obtained from Ref.[2]

Table S2: List of proteins characterizing the corona in the P2 NP, with ex-
perimental relative abundance obtained from [1] and size derived from the full

atomistic structures.

Protein Relative Abundance [%] Stokes radius [nm]
Fibrinogen 41.1 8.7
ITTH4 protein 16.1 5.4
Kininogen 7.6 5.5
Complement C3 6.3 5.2
Plasma serine protease inhibitor 3.7 4.9
Isoform E of proteoglycan 4 3.0 7.4
Vitronectin 3.0 4.3
Coagulation factor V 1.6 4.8
Apolipoprotein E 1.6 2.6
Coagulation factor XI 1.0 3.5
Carboxypeptidase 1.0 2.8
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Figure S2: Hydrodynamic sizes of 1000 different morphologies of the PC in the
P2 NP. The black circles indicate the morphologies selected in this study.
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Table S3: Plasma Proteins Data. The 4-character alphanumeric identifiers in-

dicate structures obtained from the Protein Data Bank, while the structures

obtained from Alphafold are indicated with the letter P followed by five num-

bers. ry indicates the hydrodynamic radius, Dy, and D,, are the translational

and rotational diffusion coefficients, respectively, derived from the crystal struc-

ture in pure solvent with HYDROPRO [3]



2 Mean Squared Displacement

In the work, Brownian Dynamics was employed and its validity to be used for the
systems studied was determined by comparing the relevant time scales present in
the simulation with the momentum relaxation time of the different components
of the system. The momentum relaxation time is given by 7 = 2, where m is
the mass of the simulated bead and ~ is its friction coefficient. For spherical
particles, v = 67 R, where 7 is the viscosity of the medium (in our case 1073
Pa-s, assuming water at room temperature) and R is the radius of the particle
(more precisely the hydrodynamic radius used to model the diffusivity of the
beads). In our simulations, the largest sphere corresponds to NP-PC complexes
of ~25 nm in radius, while the smallest sphere is for the protein ApoC1 (2.10
nm in radius). For the NP-protein complexes, assuming a mass of 5.3 x 10* kDa
(estimated using a 10 nm in radius NP with a bulk density of gold of 19.3 g/cm =3
and 4000 kDa for the protein corona of the P2 system) we obtain a 7 ~ 2x 10719
s. For ApoC1, using a mass of 9.33 kDa and a hydrodynamic radius of 2.10 nm,
the corresponding relaxation time is 7 ~ 4x 10713 s. Typical diffusion timescales
for nanoparticle or protein displacements over nanometer distances are in the
microsecond to millisecond range, yielding a separation of at least 6-9 orders of
magnitude relative to 7. This firmly places all components of the system in the
overdamped regime and justifies the use of Brownian dynamics.

We verified that all simulated particles reach the long-time diffusive regime.
The log-log plots of the MSD vs. time were analysed and the linear fits of the
MSD vs. time curves were performed for the long (i.e. “diffusive”) regimes.
After a short anomalous intermediate regime, the MSD recovers a linear scaling
with time. The particles are considered in the diffusive regime when the slope
from a log-log plot of the MSD is approximately 1 [4]. From the linear fit
with the MSD in long-time, normal, diffusive regime, the translational diffusion
coefficient is obtained as m

D =% (S1)

with m slope of the linear fit.
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Figure S3: Ensemble-averaged, center-of-mass MSD(t) for P1 and P2 systems in
polydisperse, plasma medium at ¢=0.3. Black dashdot/dashed lines correspond
to fits to the long-time regime
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Figure S4: Ensemble-averaged, center-of-mass MSD(t) for MS, MM and ML
systems in polydisperse, plasma medium at ¢=0.3. Black dashdot/dashed lines
correspond to fits to the long-time regime
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Figure S5: Ensemble-averaged, center-of-mass MSD(t) for P3, P4 and P5 sys-
tems in polydisperse, plasma medium at ¢=0.3. Black dashdot/dashed lines
correspond to fits to the long-time regime
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Figure S6: Ensemble-averaged, center-of-mass MSD(t) for P1 systems in
Medium #0 (polydisperse plasma). Black dashdot/dashed lines correspond to
fits to the long-time regime
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Figure S7: Ensemble-averaged, center-of-mass MSD(t) for P1 systems in
Medium #1 (one type of crowder). Black dashdot/dashed lines correspond
to fits to the long-time regime
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Figure S8: Ensemble-averaged, center-of-mass MSD(t) for P1 systems in
Medium #5 (one type of crowder). Black dashdot/dashed lines correspond
to fits to the long-time regime
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Figure S9: RB diffusivities normalised over the equivalent h-SS ones plotted as
a function of the size ratio between crowders and tracer’s hydrodynamic radius

tr
Toff

Blue dashed lines indicate the ideal case where the RB and h-SS diffusivities

coincide (Dyy/Digs = 1) for a size ratio of 1.
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