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Abstract: Nucleic acid is a substance that carries genetic information. It exists either in nature or can be syn-
thesized by established techniques. Nucleic acid sequences with special functions, such as aptamers and
DNAzymes, can also be selected using in vitro techniques. Nucleic acids hybridize according to the principle
of Watson-Crick base pairing, and have strong specificity. Whether through sequence design or in vitro screen-
ing, nucleic acid probes play an important role in the analysis and imaging applications of biomarkers. In ad-
dition, nanomaterials can be used to construct nucleic acid functionalized nanoprobes, which can protect the
loaded nucleic acids from being degraded by nucleases and can enter cells without the aid of the transfection
reagents. Therefore, nanomaterials have great advantages in the application of cell fluorescence imaging. In

order to solve the problem of low intracellular biomarker content and thus difficult to detect, a variety of ima-
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ging signal amplification methods suitable for the cellular level have been developed to achieve highly sensitive

imaging of low-abundance biomarkers. In this paper, the application of nucleic acid functionalized nanoprobes

in cellular fluorescence imaging, including antisense oligonucleotide functionalized nanoprobes, aptamer func-

tionalized nanoprobes and DNAzyme functionalized nanoprobes and that in imaging signal amplification are re-

viewed.
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Fig. 1  (a) Rresponse principle of molecular beacons;

(b) Response principle of linear nucleic acid
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Fig.2  (a) AuNPs-based nucleic acid nanoprobe for ap-

plication in intracellular mRNA imaging'™’ ;
(b) polydopamine-based nucleic acid nanoprobe
for the imaging of miRNAs in living human mes-
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enchymal stem cells ¢) a multicolor nano-

probe for imaging of tumor-related mRNAs in
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living cells*™ ; (d)nucleic acid based template

for the synthesis of fluorescent gold nanoclusters

and their application in cell imaging""
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