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Abstract

Nucleic acids play different roles besides storing information and proteins coding. For example, single-
stranded nucleic acids can fold into complicated structures with capability of molecular detection, catalyzing
bioreactions and therapy. The development of RNA-based therapies has been rapidly progressed in the recent
years. RNA aptamers are biomolecules with a size of 10 to 50 nm that can be useful for targeted therapy and
systemic release of therapeutics into the desired tissues. Aptamers can be linked to other RNA drugs and
form a biohybrid RNA nanostructure. The chemical nature of the aptamers makes them attractive therapeutic
agents compared to other small molecules and antibodies. In this review, we discuss different approaches
related to drug targeting and release by RNA aptamers, since the importance of the aptamer-based nano-
medicine is now well demonstrated and this field become a promising platform in the treatment of diseases.
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Cell surface target Oligo Cargo Reference
Prostate-specific RMA aptamer Anti-Lamin A/C siRNA Chu et al.
membrane antigen (20060b)
Prostate-specific RMA aptamer Polo-like kinase 1 (PLK1) and McMamara etal.
membrane antigen BCL2 siRNA (2006)
Prostate-specific BMA aptamer Eukaryotic elongation factor Wullner et al.
membrane antigen 2 (EEF2) siRINA (2008)
Prostate-specific BMA aptamer Polo-like kinase 1 (PLK1) Dassie et al.
membrane antigen siRMNA (2009}
Prostate-specific RMNA aptamer Gelonin (toxin) Chu et al.
membrane antigen [2006:a)
Prostate-specific RMNA aptamer Doxorubicin (cancer drug) Bagalkot et al.
membrane antigen (20046}
Prostate-specific RMNA aptamer Cisplatin (cancer drug, Dhar et al.
membrane antigen encapsulated in aptamer- (2008)
coated nanoparticle)
Prostate-specific RMNA aptamer Docetaxel (cancer drug, Farokhzad et al.
membrane antigen encapsulated in aptamer- (2006)
coasted nanoparticle)
Prostate-specific RMNA aptamer Super-paramagnetic iron oxide Wang et al.
membrane antigen (emcapsulated in aptamer- (2008)
coated nanoparticle for
diagnostic use)
Mucleolin DMA aptamer Cisplatin {cancer drug, Cao et al.
(AS1411) encapsulated in aptamer- (2009}
coated liposome )
Mucleolin DMA aptamer TMPyP4 (photodynamic (Shieh et al.
(AS1411) therapy ) 2010
HIV glycoprotein RMNA aptamer Tat/Rev siBNA, CD4 siRNA Zhou et al.
(zp) 120 (2008, 2009)
(- glycan-peptide DMA aptamer Chlorin &g Ferreira et al.
marker on (photodynamic therapy) (2009)
cancer cells
Mouse transferrin DMNA and -1~ iduronidase Chen et al.
receptor RMNA (a lysosomal enzyme for (2008}
aptamers enzyme replacement

therapy )
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