
	
		
	

Exploring the Structure




PDB entry  3gbi is a DNA lattice built of three types of strands, which together form a  sturdy 3D triangular building block. One of the strands, colored red here, forms the legs of the  triangle. A second type of strand, colored yellow, forms a circle that links all three strands of  the triangle. The third type of strand, colored blue here, forms a little staple shape that forms the double helix at each point of the triangle. Sticky ends at the points then associate to form  the lattice. Click on the image here to see an interactive Jmol. You'll find that the stacking  of 3D triangles is not as simple as you might think! 


Introduction






DNA is a perfect raw material for constructing nanoscale structures. Since base-pairing has  been selected by evolution to be highly specific, it is easy to design sequences that will link  up with their proper mates. In this way, we can treat small pieces of DNA like Tinkertoys,  designing individual components and then allowing them to assemble when we put them  together. In addition, the chemistry of DNA synthesis has been completely automated, so  custom pieces of DNA can be easily constructed, or even ordered from commercial biotech  companies. This puts DNA nanotechnology in the hands of any modest laboratory, and  many laboratories have taken advantage of this, creating nanoscale scaffolds, tweezers,  polyhedra, computers, and even tiny illustrations composed entirely of DNA. 



In Search of Scaffolds


Nadrian Seeman pioneered the use of DNA for building nanoscale structures.  After decades of work, the structure shown here, from PDB entry  3gbi, is the first crystal  structure of a DNA lattice completely designed from scratch. It is built of small 3D triangular  subunits, each composed of three separate types of DNA strands. The base sequences are  carefully chosen so that they assemble into this one particular structure, and not any others.  At the corners of the 3D triangle, there are sticky ends that link to other triangles, stacking up in  a predicable way into a three-dimensional scaffold. 

