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1. Materials. 1-Aminopropan-2-ol, methacryloyl chloride, 6-aminohexanoic acid,
N,N’-dicyclohexylcarbodiimide, tert-butylcarbazate, tert-butylalcohol, trifluoroacetic acid,
4-(dimethylamino)pyridine, cholesterol, dimethyl sulfoxide, dimethylacetamide, N,N-diisopropylethylamine
and 2-cyanopropan-2-yl benzodithioate, human serum albumin (HSA), fibrinogen (Fbg) and apolipoprotein
(Apo) E4 and Al, immunoglobulin G (IgG), sodium dodecyl sulfate and all other chemicals were purchased
from Sigma-Aldrich, Czech Republic. 2,2'-Azobis(4-methoxy-2,4-dimethylvaleronitrile) (V-70) was purchased
from Fujifilm Wako Chemicals Europe, Germany. Human plasma was obtained from the Military University
Hospital in Prague from healthy donors. All other chemicals and solvents were of analytical grade. The solvents
were dried and purified by conventional procedures.

2. Monomers. N-(2-hydroxypropyl)methacrylamide (HPMA), 1-(tert-butoxycarbonyl)-2-(6-methacrylamido
hexanoyl)hydrazine = (MA-Ahx-NHNH-Boc) and cholest-5en-3p3-yl ~ 6-methacrylamido  hexanoate
(MA-Ahx-Chol) were synthesized as described previously. [15-17]

3. Synthesis and characterization of the copolymer. The copolymer pHPMA-Chol was prepared by RAFT
polymerization of HPMA, MA-Ahx-NHNH-Boc and MA-Ahx-Chol using V-70 as an initiator,
2-cyanopropan-2-yl benzodithioate as the RAFT chain transfer agent (CTA), and the mixture of
dimethylacetamide:fert-butylalcohol (1:9) as the solvent. The reaction condition was adapted from reference
[16]. The molar ratio of monomers:CTA:V-70 was 350:2:1. The molar ratio of HPMA : MA-Ahx-NHNH-Boc :
MA-Ahx-Chol was 89.5:8:2.5. The total concentration of monomers was 0.7 M. The reaction mixture was
bubbled with argon, sealed in ampules and the polymerization was carried out during 16 h at 40 °C. The
polymer was isolated by precipitation into the mixture of acetone:diethylether 3:1, dissolved in methanol and
precipitated into acetone:diethylether 3:1, filtered and dried to constant weight. Then the polymers were
dissolved in DMSO and kept at 80 °C for 2 h to remove the dithiobenzoate end groups. The polymers were
isolated by the same procedure as described above. At final step, the hydrazide groups were deprotected by
trifluoracetic acid as described before [16]. The yield was 75%.

Molecular weight was determined by HPLC Shimadzu system with a GPC column (TSKgel Super SW3000, 300
x 4.6 mm; 4 pm) and the photo-diode array, differential refractive index (Optilab-rEX) and multiangle light
scattering (DAWN HELEOS II) (both Wyatt Technology Co.) detectors. The eluent was methanol/0.3 M sodium
acetate buffer, pH 6.5 (80:20 v/v) at a flow-rate of 0.3 mL min'. The values were calculated using ASTRA VI
software and refractive increment index dn/dc 0.175 mL g was used. The Optilab-rEX detector enables direct
determination of sample dn/dc and solvent refractive index provides 100 % recovery of the injected sample from
the column. Amount of monomer units bearing cholesterol in the copolymer was determined using "H-NMR
spectroscopy in DMSO as the ratio between the characteristic shifts for HPMA and cholesterol as described in
reference.[15] The hydrodynamic radius of NP in phosphate-buffered saline (0.01 g-mL™; pH 7.4) was
measured using a Nano-ZS instrument (ZEN3600, Malvern, UK). The intensity of the scattered light was
detected at angle @=173° using a laser with a wavelength of 632.8 nm. To evaluate the dynamic light scattering
data, the DTS(Nano) program was used. The value was a mean of at least five independent measurements and
was not extrapolated to zero concentration.



3. SAXS measurements. Solutions of proteins, pHPMA and mixtures protein/pHPMA were measured at 37 °C.
Most of the samples had no measurable radiation damage detected by comparison of these frames. The
measured two-dimensional scattering patterns were azimuthally averaged to yield the scattered intensity I(s) as
a function of the momentum transfer s (Figure S1). Primary data processing was performed with SASFLOW
pipeline. [30,31]
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Figure S1. The dependence of the scattered intensity I(s) on the momentum transfer s for HSA,
fibrinogen, IgG and plasma. Curves are shifted for better representation.

All data manipulations were performed using the PRIMUS the low-resolution particle shapes of the NPs were
reconstructed by DAMMIEF. The results of 10 DAMMIF runs were averaged to determine common structural
features using DAMAVER and to obtain the search volume for the final ab initio shape reconstruction with
DAMMIN. [30,31] To assess the possible interactions between NPs and proteins scattering curves from
individual components were compared to those from their mixtures. Generally, in the absence of interactions
between the components the scattering from a mixture is expressed as a sum of the contributions from the
components. [27] The SAXS curves from the mixed solutions could then be fitted by a linear combination of two
terms, i.e. the scattering from pHPMA-Chol and from individual plasma proteins or plasma itself (PP):

I(s) = vpurmalprrma(s) + Vpplpp(s), (S1)

where vprpma, Vpp, IpHpma(s) and Ire(s) denote the volume fractions and the scattering intensities of the
components.

To solve Eq (S1) with respect the volume fractions, program OLIGOMER was used minimizing the discrepancy
between the experimental scattering I(s) from the mixture and the calculated curve:

Zz 1 Z I(Sj)_CICaIc(Sj) ’

where N is the number of experimental points, c is a scaling factor, laic(sj) and o(sj) are the calculated intensity
and the experimental error at the momentum transfer s;, respectively [22].

If the linear combination Eq (S1) of the scattering by components fits the experimental data from the mixture
without systematic deviations, this points to the absence of interactions between the components (see example
in Figure S2). If complexes are formed, the representation in Eq (S1) will not fit the experimental data and
systematic deviations are observed. This approach was used to assess the presence of interactions between NPs
and different plasma proteins in the mixtures studied.
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Figure S2. Analysis of pHPMA NPs mixed with HSA at different NPs/HSA ratios. Each curve was
analyzed as a linear combination of two pure components measured separately. A) SAXS curves of
HSA and NPs. B) pHPMA/HSA=18/5 C) pHPMA/HSA=18/10 D) pHPMA/HSA=18/20.

5. Analytical ultracentrifugation. Sedimentation velocity experiments for the sample with lower HSA
concentration and for samples of free NPs were carried out at 50,000 rpm and 280 nm, while the sample with a
high HSA concentration and its mixtures with NPs were analyzed at 42,000 rpm and 330 nm. In both cases, 200
absorbance scans with 30 um spatial resolution were recorded in 4 min intervals at 20 °C; sedimentation data
were also acquired using interference optics simultaneously. The samples of apolipoprotein Al (0.3 mg/ml),
apolipoprotein E4 (0.76 mg/ml), free pHPMA-Chol NPs (1 mg/ml), and their mixtures (prepared to have the
same concentrations of both components as above) were analyzed at 48,000 rpm and 20°C; in total 100 scans
were recorded in 6 min intervals using 230 nm absorbance signal. This wavelength corresponds to total
absorbance of proteins and NPs in case of their mixtures. The samples of fibrinogen (1 mg/ml), IgG (1 mg/ml),
and their mixtures with pHPMA-Chol NPs (1 mg/ml) were analyzed at 48,000 rpm and 20°C; in total 200 scans
were recorded in 5 min intervals using 290 nm absorbance signal where only the proteins absorb. The buffer
density and protein partial specific volumes were estimated in SEDNTERP. [30] Data were analyzed with
SEDFIT software using a c(s) continuous size distribution model. [33]

Individual HSA protein and pHPMA-Chol NPs as well as their mixtures were analyzed at given concentrations
(Figure S3). The absence of higher sedimentation coefficient species in the protein-NPs mixtures when
compared to distributions of individual mixture components proves the lack of corona formation.
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Figure S3. Normalized sedimentation coefficient distribution of the sedimenting species.
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