NOVA scienceNOW – Episode 406
Personal Genome: To test or not to test? That’s the question that faces host Neil deGrasse Tyson as he ponders whether to get a personal genetic profile that will predict his chances of contracting one of several serious diseases. In the interest of science journalism, Neil submits his spit for analysis. But would you? Several companies now offer such a service for a fee that can range upwards of several thousands of dollars. How do such tests work and how valid are they? Furthermore, what do you do if you get bad news — or good news? Some researchers argue that the causes of common ailments — such as diabetes, heart disease and Alzheimer’s disease — are so complex and poorly understood that the genetic tests are, at least for now, almost impossible to interpret. They also worry about how people might react to negative news about diseases with no effective treatments or cures yet. But what about the future? Before long, everyone will be able to sequence his or her entire genome, something done to date for only a handful of people, including genetics pioneer James Watson. The hope is that doctors may one day be able to use our genomes to predict exactly who is likely to get sick and what to do to prevent it. But this new era will have to wait until scientists fully untangle the web of genetic and environmental factors that cause most human disease.
Algae Fuel: What if you could generate useable biofuels without any of the problems associated with, say, corn ethanol or “cellulosic” plant-based processes? What if you found a fuel source that didn’t use arable land or fresh water, didn’t rely on foodstuffs, cost very little and could be “tuned” to produce hydrogen or the exact fuel carbon chain you need?

Well, there is such a thing. And there’s probably some of it floating in a brackish pond near you. It’s algae, and it just may be our biofuel future. Fuel generated from algae is considered a “third generation biofuel.” Compared with second-generation biofuels like corn ethanol, algae yields 30 times more energy per acre. And unlike corn or other “cellulosic feed stocks,” algae is an organism that uses sunlight and photosynthesis directly to produce lipids, or oil. And it’s efficient: Algae can produce more oil in an area the size of a two-car garage than an entire football field of soybeans. NOVA scienceNOW travels to a Texas algae farm, where algae is pumped through a system of curtain-like transparent sheets to generate fuel, and meets the researchers who are creating tailor-made algae cells to coax the fuel they want out of these little organisms.

Gakkel Ridge: Europa on Earth: Stretching more than a thousand miles, buried deep beneath the Arctic Ocean, Gakkel Ridge is one of Earth’s “final frontiers.” NOVA scienceNOW joins scientists on an unprecedented journey to Gakkel, enduring dangerous, icy conditions to reveal an eerie undersea landscape of volcanoes, hydrothermal plumes and exotic creatures. The world of Gakkel Ridge may be unique on Earth, but it bears an enticing resemblance to Europa, one of Jupiter’s many moons, where scientists suspect that a briny ocean could lie underneath a sheet of surface ice. Europa could contain many times more water than all the oceans on Earth, and it is warmed by Jupiter’s gravitational forces. Could it also host life? Thanks to the underwater robots employed at Gakkel and their incredible biological finds, we may be one step closer to finding out.

Roboticist Yoky Matsuoka (profile): Growing up in Japan, Yoky Matsuoka was on her way to becoming a world-class tennis player. She even competed in qualifiers for Wimbledon. But in daily practice it was hard to find a regular partner. So Matsuoka came up with the idea of building her own: A robotic player that would never get tired. Injuries put a hold on her tennis dreams, but not on her interest in robotics. Twenty years later, Matsuoka is now a leader in the emerging field of neurobotics and is at work creating robot technology that can help disabled people. Her talent in science and technology was hard for her to accept in school, since she didn’t want to be labeled a geek. So she pretended to be an airhead instead, a habit that she didn’t abandon until graduate school at MIT. Now an associate professor of computer science and engineering at the University of Washington, Matsuoka was recently awarded a MacArthur “genius” grant. So much for being an airhead!
