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Aim /n vivo early diagnosis with nanoparticles
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- Invitro (screening of limited blood volume)
- Invivo (theoretically screening of all blood volume)

Indirect ELISA

NN

10° molecules 10° molecules
in 5 ml blood in 5L of blood?

— Invivo: irreversible recognition step of the biomarker

Circulating Biomarkers

* Exosomes;

* CTCs;

* ctDNA/RNAs;
* proteins
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Biosensor design

d < 5nm

DNA-driven

. ® 20nm<d<1pm
NanOpartlde assemblv ® d>ipm —> Phagocytosis X. Duan, Small 2013

. d <20 nm ——> Extravasation

—> Circulation

d ~100 nm

Biomolecule induced
disaggregation
(irreversible step)
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Biosensor design
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13 nm Gold NPs aggregates
in cuvette
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13 nm GNPs aggregates
Biosensing evaluation

Count Rate

Oligonucleotide sensing
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13 nm GNPs aggregates
Biosensing evaluation

Non specific protein (BSA) interaction
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Preliminary result!
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2 nm Gold NPs aggregates

3
. 2,5
INn cuvette
2
—— antiPSMA
trimer
/- —— GNPs singole
9 e
<5nm 0 ‘ —
05 400 500 600 700

antiPSMA dimer = Intensity antiPSMA trimer = Intensity
® — Number 1400 — ® — Number

900 - 1
w4 A o—o - :
s P \\w' (;/ I \\\ 4 .“ \\
700 " T, | N NN 1000w ]
— o D \72 1 \ B TN l
) ] \ ¥
600 . 1 ) i S a
\ — \\ _
E 500 \ E LN
< I\\ < A T
— - \ — \ \
% 400 \R % 600 [ \\\ T
E . “\‘ \ E \ \
o 300 - \ T o \
a _ \ o 400 - -
200 4 |\ . ] \
@ \\\ E 7 + \ \ \'\
| N 270 /N 200 - \
100 - % N2 S % \ T\
. ’ o ' I \ " w B 5 ® =g
. ——— T 0f—————— 92 & ¢ o+ ¢ o »
30 35 40 45 50 55 60 30 35 40 45 50 55 60
Temperature (C°) Temperature (C°)
8 E?SSE:ZIONE .

ONLUS



Next experiments

NPs aggregates
in complex
media

Translation on
ultrasmall
guantum dots

Biosensing of

Mimicking renal

PSMA positive filtrajcion .with
dialysis

membrane

exosomes

This work will be presented at ANNIC2019.

Oral talk: DNA-driven Gold Nanoparticle
assembly tailored to biomarker quantification
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Collaboration Project: Biomarker discovery from GBM exosomes

Exosome collection from Tag and isolation of Proteomic analysis
GBM primary cells Exosome membrane proteins
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