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Abstract: DNA nanotechnology has become a new field in tumor research due to its strong molecular loading,
good stability, editability and biocompatibility. Aptamer is a short oligonucleotide sequence (RNA or ssDNA),
which can fold into a specific three —dimensional structure and bind to a target with high specificity and
affinity. Combination of aptamers and DNA nanostructures will integrate characteristics of target recognition,
biological imaging and drug delivery, having a good application prospect in life sciences, especially in tumor
research. Herein, the characteristics and advantages of both DNA nanostructures and aptamers are intro—
duced, and the research progresses of the aptamer—DNA nanostructure combination in tumor marker detec—
tion, targeted imaging, and targeted drug delivery are reviewed. In addition, their applications are prospected,
in hope of providing a new strategy for targeted diagnosis and treatment of tumors.
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Fig.1 DNA nanostructures in different dimensions
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Fig.2 Schematic diagram of a nucleic acid aptamer binding its target
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Fig.3 DNA nanostructures based on nucleic acid aptamers
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Table 1 Application of aptamer—DNA nanostructures in tumor diagnosis

Applications Aptamers DNA nanostructures References
Membrane protein markers Sgc8c Activatable aptamer probe [25]
Sgc8, TDOS Fluorescent DNA nanodevices [26]
Sgc8c, Sgedf, TDOS Nano-claw [28]
Tumor imaging Segc8 Fluorescent DNA nanodevices [26]
MUC1 DNA-tetrahedron [27]
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Table 2 Targeted drug delivery system constructed by aptamer—-DNA nanostructures
Drugs Aptamers Targeted systems Cancers References
Chemotherapy drugs  MUCI DNA icosahedral nanoparticles Breast cancer [30]
Zyl DNA nanocentipede Liver cancer [31]
Sge8 Aptamer—tethered DNA nanotrains ~ Human T—cell acute lymphocytic leukemia [32]
MUCI DNA nanohydrogels Breast cancer [33]
Nucleic acid drugs KK1B10 Y-shaped functional DNA domains Drug-resistant myelogenous leukemia [34]
Protein drugs 41t, TE17, Sge8c  DNA nanorobot Acute myeloid leukemia [35]
Metal complex drugs AS1411, MUCI DNA tetrahedron Glioma [36]
Aptamers AS1411 DNA pyramids Cervical cancer [37]
HER-2 DNA nanorobot HER2-positive breast cancer [38]
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