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Abstract: After entering the physiological environment, proteins and other biomolecules bind to the nanopar-
ticles' surface, called protein corona. The corona establishes a new bio-interface that affects its physicochemical
properties and biological behaviors. Variations in types and contents of human plasma proteins during the different
physiological states can substantially change the composition and effects of the corona. With folic acid (FA)-modi-
fied polylactic acid-polyglycolic acid copolymer (PLGA) nanoparticles, the formation of protein coronas and their
influence on the targeting capability are studied in healthy and ovarian human plasma. All human plasma samples
were collected at the Peking University Third Hospital and this study protocol has been approved by Peking Uni-
versity Third Hospital Medical Science Research Ethics Committee (2019-409-1). Dynamic light scattering mea-
surements demonstrated a 10-40 nm increase in their size distributions and a 30 mV decreased in their absolute
zeta-potential since protein corona-coated PLGA-PEG and PLGA-FA were formed. The SDS-PAGE analysis
showed the composition of the protein coronas from ovarian and healthy plasma in PLGA-FA were markedly
distinct, particularly for proteins with molecular weight of 45, 110 and >180 kDa. Flow cytometry indicated that
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the absorption of ovarian plasma in PLGA-FA led to a lower cellular uptake by SKOV3 cells. Our results suggest
that in vitro formed ovarian plasma protein corona could shield targeting molecules and reduced receptor-mediated
internalization. The results of this pilot study will provide evidence of the effectiveness of active targeting nanopar-
ticles under pathologic conditions. Additionally, the protein corona in different diseases is emerging as a key point;
thus, a comprehensive understanding could accelerate clinical translation of functionalized nanoparticles.
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Table 1  Size and zeta-potential for polylactic acid-polyglycolic
acid copolymer (PLGA). PLGA-PEG: PEGylated PLGA nanoparti-
cles; PLGA-FA: Folic acid (FA) -modified PLGA nanoparticles;
PDI: Polymer dispersity index.n=3,x s

Item Particle size/nm PDI Zeta-potential/mV
PLGA-PEG 152.9+0.6 0.23 -47.7
PLGA-FA 167.2+0.9 0.27 -40.6

=== Plasma

0.159 - PLGA-FA r1.o
- PLGA-PEG o
] E
= =
2 g
=+ 0.10- )
2 E
= L5 2
g £

0.05-
£ %
2 B
% <

0 20 40
Fraction {1 mL)

Figure 1 The elution curves of plasma and PLGA NPs with phos-
phate buffered solution (PBS). The black curve represents plasma
and the red and yellow represents PLGA-FA and PLGA-PEG,
respectively. The left side of the ordinate represents the PLGA-PEG
and PLGA-FA, and the right side represents plasma, respectively
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Figure2 Recovery efficiency of PLGA-PEG and PLGA-FA.n =3,
Xts
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Table 2 Size and zeta-potential for protein coated PLGA NPs.
HC-PEG-NPs: PLGA-PEG with protein corona in healthy plasma;
OC-PEG-NPs: PLGA-PEG with protein corona in ovarian plasma;

HC-FA-NPs: PLGA-FA with protein corona in healthy plasma;
OC-FA-NPs: PLGA-FA with protein corona in ovarian plasma.

n=3x%s
Item Particle size/nm  PDI Zeta-potential/mV
HC-PEG-NPs 192.3+2.3 0.19 -9.3
OC-PEG-NPs 197.1+0.5 0.30 -85
HC-FA-NPs 171.8+6.2 0.23 -9.6
OC-FA-NPs 187.8 +4.4 0.30 -9.1
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Figure 3 The amount of plasma proteins adsorbed onto PLGA-
PEG and PLGA-FA.n=3,x+s."P < 0.01
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Marker H-1  H2 0-1 02 03

Figure 4 Human plasma proteins were stained with Coomassie
brilliant blue after electrophoresis. H: Healthy plasma; O: Ovarian
plasma
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Figure 5 Sliver stained SDS-PAGE gel of proteins associated

with healthy and ovarian plasma corona
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Figure 6 Targeting capability studies. Flow cytometry quantita-
tively confirmed the active targeting capability of PLGA-FA and
the impact of the formed protein corona on their internalization
efficiency of SKOV3 cells. n = 3, x £ s. P < 0.05, ™P < 0.01,
P <0.001
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