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Personal DNA Technology 
Today I would like to talk about the growing field of personal DNA technology. I will give you some information about an invention called a DNA machine, and then tell you how this machine is changing the world we live in. But before I discuss these things, let’s take an imaginary trip to the Philippines.

Imagine that you're a farmer and you live on a small farm in the Philippines. Your farm animals are your only source of income. However, your animals can catch the flu. They live close together, so one animal coughing and sneezing leads to the next animal coughing and sneezing, until an outbreak of flu takes over your farm. If you call a veterinarian, he visits your farm and takes samples from your animals. Then he drives back to the city to test the samples. That takes a long time. You don’t learn the results until one week later. That week may be enough time for the flu to spread and kill most of your animals. But farmers do not have to wait one whole week anymore. Today, Filipino farmers can take and test samples themselves on their own farms. Without leaving their farms, they take a drop of genetic material from their animals and put it into an analyzer about the size of a shoebox. This little shoe-box sized device can detect DNA from the flu virus and report its findings within one hour. Because the Filipino famer can do everything himself on his own farm, he learns the results in just one hour and saves his animals. This is possible because today we're living in the era of personal DNA technology.

So, let me tell you about this amazing DNA machine. But before I tell you about the machine, you need to have a simple understanding of DNA. You probably remember that DNA is the basic molecule that carries genetic instructions for the living world. Humans have DNA. Animals have DNA. Even bacteria and some viruses have DNA. Your genetic information is contained in this complicated molecule, the DNA double helix. It has about three billion letters, beginning to end. But even though the molecule is very complicated with those 3 billion letters, the lines that carry meaningful information are usually very short – often just 100 letters long. So when we're looking to answer a question based on DNA, we don't actually need to read all three billion letters. We only need to find the line that we are looking for, which probably contains about 100 letters. We can usually get the information we need from just this small piece. 

But how do we get this information? About three decades ago, a tool called the DNA machine was invented. This machine finds a specific line of genetic information. After it finds the line it’s looking for, it must do something to make that line easy to find. So, the machine starts copying the target line, and it keeps copying the target line until there are millions and millions of copies, until that information becomes easy to find. This ability to make copies of lines of DNA is transforming our world in many ways. For example, in the field of medicine scientists can use this machine to detect disease and to develop new medicines. But DNA machines do not only benefit the field of medicine. These machines are also changing the court system. Judges now use DNA machines in court to decide whether a suspected criminal is innocent or guilty based on DNA evidence. It’s really amazing how quickly DNA machines are changing the field of medicine and the court system. There have been many developments in the last 3 or 4 years. The inventor of the DNA-copying technique was awarded the Nobel Prize in Chemistry in 1993. But for 20 years, until 2013, there were not many practical applications of the DNA machine. However, since 2013 things have been developing quickly. In the last few years several companies have developed numerous practical applications using this machine.

So, what are some ways this new technology is being used? Personal DNA machines are saving human lives. Let me tell you about Professor Ian Goodfellow, a virologist, or virus expert, from the University of Cambridge. Last year he traveled to Sierra Leone to help Ebola patients. When he started helping patients with Ebola, he learned that patients were waiting one week for their test results. One week is way too long for Ebola patients to wait, so Professor Goodfellow moved a lab to the center of the crisis area so that patients could get faster results. He set up a simple lab that could give test results in 24 hours. But there was a problem: His lab equipment didn’t work well in Sierra Leone because of the weather. Every day, it was over 35 degrees Celsius and over 90 percent humidity. Professor Goodfellow needed equipment that could keep working in hot, sticky weather. Fortunately, he figured out he could use personal DNA machines. These machines were small enough to be placed in front of an air-conditioning unit. He could keep the DNA machines cool using an air conditioner. With DNA machines and some air conditioners, he managed to get test results to patients quickly and saved many lives.
But DNA machines are not only being used in extreme places. I know families who use them in their daily life. The Daniels family, for example, set up a DNA lab in the basement of their Chicago home. This is not a family of PhD scientists. It is just a normal family that likes spending time together doing fun, creative things. By day, the father is a banker. At night and on weekends, he does experiments with DNA with his two kids to explore the living world. Last time I called them, they were checking homegrown vegetables from their backyard garden. They were testing the tomatoes that they had picked. They used chemicals to extract DNA, and then they used their home DNA machine to test the tomatoes for genetically engineered traits. That way they could understand if the tomato seeds they used had been genetically modified. Most of us are not checking genetic conditions in our kitchens yet, but there is no reason why we can’t.

So, what does the future hold for DNA technology? This powerful technology is finally within the reach of every one of us, from farmers to families. In just a few years, this technology will allow us to learn which diseases we are likely to get and what we can do to avoid them. In addition to telling us how to avoid diseases that are dangerous for us, it will tell us what type of diet is best for each of us. Together with personalized diet information, it will also give us a personalized exercise program. It will tell us which exercise program is most likely to protect our health. We will soon see the DNA revolution affecting personal medical care, our personal diets and our personal exercise programs. DNA technology is already spreading faster than our imagination, so make good use of it. That’s all for today.
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