Cluster decorated functional DNA origami based biosensor:
Towards safe nano-innovations
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DNA origami based biosensor The DeDNAed project intends to:

o Develop a cutting-edge bioanalytical biosensor platform with advanced sensitivity and

versatility using SERS as an ultrafast optical analysis method.

Assemble and integrate sensing elements using DNA origami as a “nano-breadboard”.

Use single-stranded DNA (ssDNA) as “solder” to attach elements to DNA origami.

Design and synthesize an appropriate DNA origami platform.

Use atomic nanocluster decorated aptamers as bioreceptor elements for aflatoxin B1

detection and use atomic nanocluster decorated antibodies as bioreceptor elements.

Designh appropriate plasmonic nanoparticles for SERS and their surface functionalization.

Integrate the DNA origami hybrids onto solid and flexible surfaces.

o Integrate and validate the DeDNAed SERS biosensor for potential application in the
Biomedical and Food Safety sectors.
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Figure 1. Cluster decorated DNA origami based biosensor.
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Figure 5. Sustainability-by-Design considerations during the different development stages and use phases.
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DeDNAed will foster a safer nano-enabled biosensor considering the Safe-by-Design approach and sustainability aspects3. Several nanocomponents are in
the development stage such as atomic nanocluster-decorated aptamers and antibodies as well as DNA origami and gold NPs. Unique and novel properties
and materials attributes need to be checked for unanticipated hazard or exposure behavior. DeDNAed will define a preliminary hazard/risk assessment and
control plans for the DNA origami biosensor nanocomponents.
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