Partner 21  - The Science of Small
Disease Detectors
Narrator

It was in 1948 that two university students developed the first barcode.  In the last 60 years, this innovative identification system has infiltrated everyday life – from retail stores to industrial documentation. But in the science of small, barcodes are taking on a totally new shape – one undetectable by the human eye. 

Dan Luo 

DNA barcodes are very, very small. They are Nano scale so the typical barcode - one molecule- probable around 50 nanometers or smaller and one nanometer one billionth of meter.    

Narrator

These particles are so small that Dan Luo and his colleagues can only see them with sophisticated laboratory machines. Working at the molecular level, the team is building color-coded probes - synthetic tree-shaped DNA - capable of tagging pathogens in the human body.  And these disease detectors go far beyond the world of medicine.

Dan Luo 

There’s many agricultural applications.  For example, you can use that to potentially diagnose the infections in a farm you can use (nano barcodes) to trace the bacteria in a compost. It’s very much like the barcodes you see in grocery stores. 

Narrator
At the heart of this technology is Luo’s ability to master the structure of DNA. By synthesizing three single strands - each complementary to one of the others along half its length - the researchers have created a Y-shaped DNA.  

Dan Luo 
It took us a whole year to get the sequence right shape for the Y-DNA. 

Narrator

The next step was to build a tree-shaped DNA that is nano particle-friendly. 
Dan Luo 

Each color here represents a Y-shaped DNA.

Narrator

The bonding of these elements is made possible by using an enzyme- a protein that accelerates chemical reactions.
Dan Luo 

That’s the power of our nano barcode.  We utilize the enzymes to do the connection. The enzyme has been evolved billions of years to do that work.  So it’s a very, very efficient process. That’s the process actually, also happens inside our body or any living organism. For Nano barcode(s), we are going in two different directions.  One direction, we want to enhance the sensitivity. In particular, can we do one-molecule detection? That will be the ultimate sensitivity. The other direction is trying to make a portable detector so that we don’t have to send the sample to the lab to make the detection.  Rather, we can do the detection in the field or on the bedside of a hospital or in a farm or in a local environment.
Narrator
This is a prototype model of the portable detector that Luo soon expects to become a reality.
Dan Luo 

Ultimately, it will interface with either a laptop or PDA. Then you can detect right in the battlefield, for example, or in a farm, what caused the infection.  And then you can make a decision right there. You don’t have to wait. It is giving us much more potential and many more opportunities to find new materials and the new devices. We’ve been trying to make materials out of DNA that (are) robust, efficient and low-cost -  that can ultimately be used by people.
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