
Engaging undergraduate (and younger) students in DNA 

nanotechnology 
 

The possibility of building sensors, computers, robots, drug delivery vehicles, and other 

devices from the molecules of life is an exciting prospect to students beginning their careers in 

engineering or science. This is clearly evidenced by the success of the international biomolecular 

design competition, Biomod, developed and led by Shawn Douglas and collaborators at the Wyss 

Institute and currently run at the University of California, San Francisco. Biomod is an open-ended 

design competition where teams of undergraduate students devise and execute a project seeking to 

perform some combination of designing, building, characterizing, testing, and modeling devices or 

materials constructed from biomolecules, usually nucleic acids, peptides, or proteins. In addition to 

leading institutions from the USA, the competition has drawn teams from China, Australia, India, 

Singapore, Denmark, Mexico, Brazil, Slovenia, Germany, and other countries, which makes it a 

unique opportunity for students to interact with peers from all over the world. My lab is in our 6th 

year of supporting Biomod team. Our projects have focused on reconfigurable devices, sensors, 

drug delivery vehicles, and basic DNA origami characterization.  I will discuss our team’s experience 

in the competition including the benefits to the students and to the lab, the challenges to running a 

team, and some lessons learned that help with essential components such as training and 

fundraising. 

In addition, our laboratory has recently focused on transitioning undergraduate experience in 

DNA nanotechnology from a research lab setting to teaching laboratories. This work builds on the 

finding that DNA origami nanostructures can effectively and rapidly self-assemble via annealing at 

constant temperature, first demonstrated by Hendrik Dietz and co-workers. Building on this work, 

we have developed methods to fabricate DNA origami nanostructures using low-cost and widely 

available equipment including water baths, hot plates, and standard lab burners. In addition, many 

structures can be folded within ~20 minutes and assayed via gel electrophoresis within ~40-60 min. 

We are developing a number of experiment modules that can be carried out in ~ 1 hour lab courses 

that involve common DNA origami methodologies including fabrication optimization, purification, 

actuation, and higher order assembly. We envision these experiment modules can serve as a 

foundation to translate DNA origami into undergraduate and even high school teaching 

laboratories. 


