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DNA Nanotechnology

natl'lre Design and manufacture of artificial nucleic acid structures

DNA for technological uses
ORIGAMI
; __ :::I:'.-: DNA is used as engineering material

NOT as a carrier of the genetic information!

Synthetic DNA!

Why DNA as a material?

> Easy to synthesize (low cost)

» Easy to engineer and to attach different molecules

> Biocompatible

> Easy to predict the structure (predictable base-pairing (A-T, G-C))



Detection of Pathogens (bacteria, fungi, virus)
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Detection of Pathogens (bacteria, fungi, virus)
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Detection of Pathogens (bacteria, fungi, virus)
CRISPR-Cas technology
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Detection of Pathogens (bacteria, fungi, virus)
CRISPR-Cas technology

DNA endonuclease-targeted CRISPR trans reporter
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HPV16 AATATGTCATTATGIGCTGCCATATCTACTTCAGAAACT
HPV18 AATTTAACAATATGTGCTTCTAGACAGTCTCCTGTACCT
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A Engineering hairpin DNA reporters
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Detection of Pathogens (bacteria, fungi, virus)
CRISPR-Cas technology

Escherichia coli, Staphylococcus aureus
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Detection of Pathogens (bacteria, fungi, virus)
CRISPR-Cas technology

Escherichia coli, Staphylococcus aureus
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Detection of antibiotics, pesticides, metals

Systematic Evolution
of Ligands by
Exponential
Enrichment (SELEX)

Ellington A.D., Szostak J.W. (1990) Nature, 346, 818
Tuerk C., Gold L. (1990) Science, 249, 505
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RNA or ssDNA
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Electrochemical Aptamer-based biosensors (E-AB sensors)
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Electrochemical Aptamer-based biosensors (E-AB sensors)
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Electrochemical DNAzyme-based biosensors
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Conclusions

We can rationally design DNA-based platforms for the sensitive and selective detection of pathogens,
antibiotics, pesticides, metals, etc.

Different sensing strategies can exploit different output signals.

We believe that in the near future it will be possible to translate such analytical assays into real and
commercially available sensing platforms.
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