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• Au, Ag 
• FexOy 
• QDs (CdTe, CdS…) 

 
 

Biomedical applications  
• Vizualization 
 MRI  
 Labeling  

 
• Therapy  
 Drug delivery 
 Hyperthermia 
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Pt nanoparticles 

2-4 nm 

PtCl4 + 37% HCl + 

stirring, 1h, RT 

+ NaBH4 
stirring overnight 



Polymerase 
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• Enzyme 
• Syntesis of NA polymers 
 
In vivo 
• Replication 
• Semiconservative process 
• Replication forks  

 
 

In vitro 
• PCR 
• 1983 Kary Mullis 
 
 



DNA Nanoplatin Taq DNA Polymerase PCR Sequencing reaction 

DNA band in agarose gel electrophoresis DNA sequencing electropherogram Fluorescently-labeled DNA strand 
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Interaction of Pt nanoparticles with 
DNA/polymerase 

A) DNA B) Polymerase 
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A) Interaction of  
Pt nanoparticles  

with DNA 
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Influence of Pt nanoparticles addition on sequencing 
reaction 
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B) Interaction of  
Pt nanoparticles  
with polymerase 



Ladder 0.02 0.01 0.205 2.05 20.5 0,001 0,0002 0,002 0,005 

a 

μM 

Ladder 12.3 10.25 14.35 16.4 18.45 20.5 4.1  2.05 6.15 8.2 K 

b 
μM 

c 

Ladder 3.08 2.87 3.28 3.49 3.69 3.9 4.1 2.26 2.05 2.5 2.67 μM 

y = -50,87ln(x) + 210,82 
R² = 0,9264 
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Applied amount of nanoPt (μM) 

y = -151,48x + 484,71 
R² = 0,9497 
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Applied amount of nanoPt (μM) 

Influence of Pt nanoparticles addition on PCR 
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Annealing temperature (°C) 

Kontrola 500 bp Kontrola 410 bp
Pt 500 bp Pt 410 bp
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Influence of Pt nanoparticles addition on PCR – conditions 
modification 

Taq polymerase 
 
Expand High Fidelity 
Polymerase 
proofreading activity  
high yield and fidelity 
 
FastStart High Fidelity 
Polymerase 
proofreading activity  
high fidelity 
inactive below +75°C 
 
FastStart Taq DNA 
Polymerase 
inactive below +75°C 
 
DNA Polymerase for 
sequencing 
 

Ladder 75 70 60 55 65 75 70 60 55 65 

Control PtNPs addition 
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Conclusion 
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• With increasing Pt nanoparticles 
concentration the DNA signal decreases 

• Pt nanoparticles influence polymerase 
reaction and sequencing reaction → 
interaction with DNA and polymerase 

•   What are Pt nanoparticles doing during 
denaturation?  
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