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Abstract:

Molecular transport controls the efficiency of complex biological network systems such as cellular signaling system and cascade
biomedical reaction. However, device fabrication for molecular sensing is often restricted by a low transport effciency and
complicated processing. Here, we report a molecular threading dependent transport system using three-dimensional (3D) paper
origami enabling the directional transport of biomolecules. We demonstrate that framework nucleic acid based interface engineering
allows orthogonal molecular recognition and enzymatic reaction with programmed order on site. We thus develop a single-step
electrochemical DNA sensor for quantitative analysis with 1 picomolar sensitivity within 60 min. Our sensor can discriminate a
mismatched target at the level of a single base mismatch. Our study shows a great potential toward the development of a biomimetic

molecular transport system for point-of-care and precision diagnosis.
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By employing DNA nanotechnology and electrochemical methods, the bio-recognition mechanism on interfaces was
interrogated, which could establish theoretical foundations for the construction of biosensing interfaces and highly sensitive
detection of diseases-related biomarkers. With a serious of high sensitivity and specificity of biosensing methods and devices

developed and combinational strategies for the highly sensitive detection of multiple-level biomarkers designed, the early
detection of serious diseases such as prostate cancer was realized.
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