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Abstract: Among several anti-gene strategies, the use of DNA analogues such as Peptide
Nucleic Acids (PNAs) represents a promising tool for the modulation of gene transcription
thanks to their chemical and enzymatic stability and the absence of charges in their
backbone. PNAs can downmodulate oncogene expression successfully. We have recently
demonstrated that the 7-mer PNA was able to selectively bind the longest loop of the G-
quadruplex formed upstream of the P1 promoter of the Bcl-2 gene. Results demonstrated the
ability of PNA-coated OAd5 oncolytic vectors to load and transfect their PNA cargo with a high
efficiency and, also the synergistic cytotoxic effect against human A549 and MDA-MB-436
cancer cell lines. We have also demonstrated that the synthesized PNA does not interact with
the corresponding duplex. To improve the target specificity towards the Bcl-2 P1 promoter,
we extended the length of the pyrimidine-rich PNA from seven to ten bases. Herein, the 10-
mer PNA and its FITC labelled analogue were synthesized, and the interaction with the N10–
19 tract of bcl2midG4 in double strand was investigated by PAGE, CD and CD melting
experiments. The druggability of the new PNAs was supported by fluorescence microscopy,
which showed that the FITC-PNA specifically enters the cell nuclei. Finally, cytotoxicity assays
confirmed the biological activity of the new anti Bcl-2 PNA. Overall, the studies here reported
provide the basis for the development of new PNA-based anticancer agents for the treatment
of human cancers.
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Introduction

Numerous trascription factors bind this region



Peptide Nucleic Acid (PNA)

«What DNA could do, PNA can do it better»

• Increased affinity of hybridization
•Increased biological stability
•Increased chemical stability
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PNA + G-Q 

PNA + ds

Not detected

Falanga et al. (2019) Bioconjug. Chem., 30, 572–582.
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Results and discussion
CD analysis
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Results and discussion
CD analysis
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Results and discussion
CD analysis
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Results and discussion
PAGE analysis
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Results and discussion
Biological characterization
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Conclusions

• PNA 10-mer interacts with the Bcl-2 G-Q promoting the formation of  high order stuctures
and with the Bcl-2 ds forming a PNA-DNA2 heterotriplex

• The longer length of  PNA-10 mer than 7-mer increases the chance of  interaction with ds

• PNA-ds interaction is promoted at pH 5.0. 

• Ad-TF PNA for tumor targeting-mediated release has been successfully developed for a 
selective transport of  PNA in tumor cells.

• The produced Ad and Ad-PNA demonstrated a significant toxicity towards breast and lung 
human cancer cell types, with a stronger effect when Ad was functionalized with PNA. 
Interestingly, PNA/Ad induces a cooperative effect in cytotoxic activity.

• Safe transport of  unbound PNA
• increasing the concentration in the target.
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