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Abstract:

Biological macromolecules, including DNA, RNA, and proteins, have intrinsic features
that make them potential building blocks for the fabrication of nanodevices. Peptides and
proteins have been studied for applications in nanotechnology extendedly and the field of
DNA nanotechnology is now well established. The concept of RNA nanotechnology has
been around for more than a decade, and the first evidence for the construction of RNA
nanoparticles through the self-assembly of several re-engineered natural RNA molecules
reported in 1998. Since RNA molecules can be designed and manipulated with both a
level of simplicity characteristic of DNA and a versatile flexibility in structure and
function (including enzymatic activities) similar to that of proteins, there became an
interesting candidate for nanotechnological applications. Two and three dimensional
structure of RNA nanoparticles can be fabricated by self-assembled interactions of special
RNA molecules. The best characterized RNA multiplier and the first to be described in
the RNA nanotechnological application is the motor pRNA of bacteriophage phi29 which
form dimers, trimers, and hexamers. Both ribozyme or therapeutic sSiRNA and a receptor
binding RNA aptamer have been engineered into individual RNA nanoparticles. The most
important disease that needs the help of RNA nanotechnology to improve the degree of
malignancy is lung cancer. Lung cancer is one of the widespread cancers all over the word
and the patients often died after 5 years of challenging with this disease. Among all
siRNAs applied for lung cancer therapy KRAS and P53 siRNAs are most important one
on. This review covers the basic concepts of RNA nanoparticles structure and their role
in lung cancer therapy.
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