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Goldand cancernanomedicine

/A Diagnosticsbioimagingandbiosensing
ATargeteddrugdelivery
/A Photothermaltherapy

A Advantagesinert, biocompatible tunable properties easy
functionalisation

Source Sztanderaet al. Mol. Pharmaceutics2019, 161, 3




Proteincorona

layerof adsorbedproteinson NPsurface
ImpactsNPstability andbehaviour

A lot of serumproteinsare glycosylated

Glycosylatiorpatternschangein cancercells

Sources:.

Liu et al. Nanoscale 2013, 5, 165801668

Stowell et al. Annu Rev Pathol . 2015, 10, 473-510
Peixoto et al. Front Oncol. 2019; 9: 380.

Wan et al. ACS Nano, 2015, 9(2) 215762166 (image)
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B N-acetylglucosamine (GIcNAc)

N-acetylgalactosamine (GalNAc)



Iron-bindingblood plasmaylycoprotein 679aminoacids 80 kDa
Humanbloodreferencerange2.040;3.60mg/mL

Usedin nanomedicine tancreaseNPuptakethroughthe blood
brain barrier or target cancercells

2 N-inkedglycans

Sources:

https://www.uniprot.org/uniprot

Chung. Biochemical education, 1984, 12(4)
Li etal. Cancer Lett, 2009, 274(2), 319-26
Wiley et al. PNAS, 2013, 110(21), 8662 68667
https:// www.mayocliniclabs.com/test -catalog/Clinical+and+Interpretive/
https:// en.wikipedia.org/wiki/File:Protein_TF_PDB_1a8e.png (image)




Alm

Alnvestigatethe differencein
bindingof human glycosylatedl
andrecombinant(non-
glycosylategitransferrinto gold
NPsof different shapesandsizes

ANPsselected spheres prismsand
rodsof different sizes




Methods

ASynthesig ZaragozaSpain

A Sizeand morphologydetermination¢ TEM
AHydrodynamiadiametermeasurement; DLS

A Zetapotential measurementg ELS

/ Determinationof bindingconstantsg fluorescencespectroscopy

A Secondanstructure estimationg circulardichroism
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diameter

Nanoparticle by TEM
(nm)
Cit AuNPspheressmall 13
CitAuNPspheresmedium 36
Cit AuNP spheredslarge 60
GSHPEGAuUNPprismssmall 125
GSHPECAuUNPprismslarge 150
CitPECGAUNPspheres 36
CTABPECGAuUNProds 77
PEGAUNPprisms 197




Non-glycosylatedorotein bindsmore stronglyto smallerspherical
NPs while glycosylatedorm prefersnanoprismsof either size

The effect of size The effect of shape
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ProteinNPinteractions
resultin changesof
secondarystructuredue
to changesn hydrogen
bonding

Significanthydifferent
patternsof change
betweenglycosylatecand
non-glycosylatedorms
for nanoprismsand
nanorods
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Change in secondary structure of hTRF

Oa-helix Ob-sheet Oturn DOother

: Rl Cit AuNP GSHPEG GSH-PEG Cit-PEG 1
spheres spheres spheres AuNP AuNP AuNP  AuNProds risms
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Conclusions

AGlycansareinvolvedin NP-protein interactions

ABindingof glycosylatedoroteinsto the NPsurfaceis sizeand
shapedependent
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