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Protein corona (PC)

o

Dynamic biomolecular layer

Composition varies depending on
the physicochemical properties of
the nanoparticles

Composition on the same type of
NPs changes in cancerous vs.
noncancerous patient samples

Changes nanoparticles identity and
conformation of proteins

The mechanisms of biomolecular
corona formation need to be

elucidated



Analytical methods for evaluating nano-bio

Interactions

Properties of NPs

* Dynamic and eletrophoretic light
scattering (DLS and ELS)

* Transmission electron microsope (TEM)

* Atomic force microscopy (AFM)

Protein structure and binding process

e Circular dichroism (CD)

* Nuclear magnetic resonance (NMR)
Fluorescence spectroscopy

Surface plasmon resonance (SPR)

Composition of protein corona
* Electrophoresis
* Mass spectrometry
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Stern-Volmer model
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Stern-Volmer model
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log K,— logarithmic value of the binding

constant

n value — Hills coefficient
n > 1 cooperative binding

n < 1 anti-cooperative binding



Inner-filter effect
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Avoding inner filter effect:
* Small concentrations (A< 0.1)

* Reducing the path length of the light

Changing the A,

AeX+Aem
Feorr = FopsXe 2



Our research - aim

* Development of nano-bio sensors for early cancer diagnostics

(changes in glycan profile in patological conditions)

Bovine serum albumin
* toinvestigate the influence of glycosylation and different

physicochemical properties of nanoparticles on the nano-bio Glycosylated transferrin

interactions and formation of the protein corona
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Results — influence of size and shape
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Results — influence of coating
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Circular dichroism (CD) - size

%

100+
80-
60-
40+
20-

glycoTRF

a
=

>
<
=
O

wm

mCITtAuNP

ICITAUNP

100+

[J other

] turns 80+

] beta sheets

B alpha helix o 607
40+

%

20-

non-glycoTRF

SCITAuNP

mCITtAuNP

E

ICITAUNP

[J other

] turns
] beta sheets

B alpha helix

12



Circular dichroism (CD) - coating
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Circular dichroism (CD) - shape
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Future research
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* Quantitative analysis of

H

proteins around NP

* Vroman effect”




Conclusion

* first study which evaluated the influence of glycosylation status of
proteins on the formation of biomolecular corona

* nano-bio interactions are highly dependent on multiple factors

* glycosylation can have a significant impact on biomolecular corona
formation and thus on the biological fate of nanoparticles in the body
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