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Making highly functional molecules for designer applications is the dream of most chemists and
biologists. While extremely challenging, chemists have developed various synthetic methods to reach their
goals of making molecules. These synthetic methods are highly effective in making small molecules.
However, creating large biomolecules with advanced functions still remains a daunting task. On the other
side, DNA bases, created from chemical synthesis, can be readily used as elegant and versatile building
blocks to construct a variety of functional macromolecules in one’s dream. In this talk, we will discuss the
construction of three types of molecules using DNA bases: molecular beacons for genomics in exploring
gene functions; molecular aptamers for proteomics in discovering disease biomarkers; molecular motors for
future energy in light-harvesting. While different in functions, these large molecules can all be synthesized
easily with the same four DNA bases made by current synthetic o
methods. The way each base is engineered to the functional molecule
uses the same chemistry and is even done automatically by a DNA
synthesizer, but the sequence of the bases in the made molecule
dictates the molecular functions. From this unique angle, our work
takes advantages of the easily available and precisely programmable
DNA bases for molecular engineering of a great variety of functional
molecules and will demonstrate the great potential of using DNA
bases in making designer molecules for many challenging
applications confronting chemists today and tomorrow. With the
further development of artificial DNA bases using smart organic
synthesis and creation of DNA nanostructures using elegant
molecular assembly approaches, macromolecules with great diversity,
additional versatility and advanced functions are expected.
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