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SECRETS OF THE SEQUENCE

Episode Guide
SHOW 101 

QUICK FIX:  Have you ever wondered whether the tendency to smoke runs in families?    Why do some smokers become addicted to nicotine and others don’t?  Is addiction a matter of character, social pressure, or is it in the genes?  In this segment, filmed at the University of California-San Francisco, we examine the evidence for a genetic cause. 
Producer:  Elizabeth Pearson, Associate Producer:  Kelly Phipps 

Gary Swan, SRI International

Neal Benowitz, Clinical Pharmacology, University of California-San Francisco
BAR FLIES:  Never seen a drunken fruit fly?  Then join us as we explore the genetic connection to alcoholism by studying fruit flies at the University of California, San Francisco.  Ulrike Heberlein’s “bar flies” tell us a lot about how well we hold liquor, and why.  Where else but in Babylon by the Bay would you find drunken fruit flies? Producer:  Elizabeth Pearson, Associate Producer:  Kelly Phipps 
Ulrike Heberlein, Anatomy, University of California-San Francisco

Dr. Kirk Wilhelmsen, Neurology, University of California-San Francisco 

Dr. Ivan Diamond, Director of the Ernest Gallo Clinic and Research Center
CELLS IN SPACE:  NASA is sending cells to space.  It turns out micro-gravity is the best place, outside the human body, to study cellular mechanisms.  

Producer:  Linda Duvoisin, Associate Producer: Eric Wills 

Neal Pellis, NASA Johnson Space Center

Paul Silber, President and CEO, Stelsys LLC

SHOW 102
AGGRESSION:  Ed Kravitz doesn’t want to control the masses or create super soldiers, but he does want to understand the complex genetic circuitry of aggression response behavior.  He’s studying the genetics of aggression by observing aggression in fruit flies and lobsters.  Could we be more like them that we want to admit?  

Producer:  Paul Gasek, Associate Producer: Eric Wills 

Edward Kravitz, Neurobiology, Harvard Medical School
DAY AFTER DISCOVERY:  Craig Venter is a genomics superstar.  He founded Celera Genomics, tied the U.S. government in the race to map the human genome, and made millions in the process.  Venter’s new challenges are just as exciting – proteomics and gene therapy.  

Producer:  Linda Duvoisin, Associate Producer:  Eric Wills 

J. Craig Venter, The Institute for Genomic Research & Celera Genomics
TO HEAR:  Maureen and Jim Hynes are the parents of two healthy, hearing children.  This surprised them, because both are deaf.  Thanks to genetic testing, predicting deafness is getting easier.  The numbers of deaf people aren’t decreasing though – quite the opposite.  Many deaf parents are choosing to have deaf children.  This segment looks at the science and the controversy behind genetic deafness.  

Producer:  Paul Malkie, Associate Producer:  Eric Wills 

Dr. Walter Nance, Human Genetics, Virginia Commonwealth University

Thomas Huff, Life Sciences, Virginia Commonwealth University
SHOW 103  
SUPER BUGS:  We are under attack – by bugs.  That’s right, a growing stream of drug-resistant antibiotics is invading humanity, and hospitals are their favorite breeding ground.  Scientists are studying the genetics of bacteria and trying to find out how to stop the invasion.  
Producer:  Paul Malkie, Associate Producer:  Laura Bramon 

Dr. Gordon Archer, Infectious Diseases, Virginia Commonwealth University

Dr. Richard Wenzel,  Internal Medicine at Virginia Commonwealth University

Thomas J. Huff, Ph.D., Life Sciences at Virginia Commonwealth University
PATENT PENDING: Does the patenting of genes protect intellectual property, or arrest vital disease research?  Does it make a few rich at the expense of others, or does it support academic and research institutions struggling to get by? All of the above, as business and science come together to claim the potentially valuable genes we all share.  Producer:  Paul Gasek, Associate Producer:  Eric Wills 

Patrick Terry, President, PXE International

Sharon Terry, Vice President for Consumers, The Genetic Alliance
William Haseltine, Chairman and CEO, Human Genome Sciences

Andrew Kimbrell, Executive Director, International Center for Technology Assessment

Dr. Francis Collins, Director, National Human Genome Research Institute
COUNTING GENES:  Some say 30,000, some say 40, and others have said the human genome contains as many as 100,000 genes.  Why the uncertainty?  If we’ve sequenced the human genome, then why don’t we know how many genes we have?  And what is a gene, anyway, and how do you find it? 

Producer:  Naomi Spinrad, Associate Producer:  Eric Wills 

Dr. Francis Collins, Director, National Human Genome Research Institute

William Haseltine, Chairman and CEO, Human Genome Sciences

J. Craig Venter, The Institute for Genomic Research
SHOW 104 

THE GENES OF WAR:  In the aftermath of September 11th and the anthrax scares, researchers are looking for ways to use genetics to protect us from biological weapons. 

Producer:  Naomi Spinrad, Associate Producer:  Eric Wills 

Gigi Kwik, Civilian Biodefense Strategies, Johns Hopkins 

Raymond Zilinskas, Chemical Biological Warfare Nonproliferation, Monterey Institute of International Studies 

Stephen Johnston, Internal Medicine and Biochemistry, University of Texas, Southwestern Medical School
Interstitial: New York Times Cockroach DNA time capsule.
SIX LEGGED SPIES:  Insects are everywhere, on everything, in everything – which makes them a terrific first line of detection for biological weapons attack.  Bugs sample the environment thoroughly – if it’s out there, it’s on the insects.  Spectrometry, PCR, and genetic analysis turn them into weapons against bio-terrorism.  

Producer:  Paul Gasek, Associate Producer:  Julie James 

Karen Kester, Biology, Virginia Commonwealth University
Bonnie Brown, Director of Ecological Genetics Lab, Virginia Commonwealth University
COMING UP ROSES:  Scientists now are tinkering with the smell of things. This segment shows how genetically engineering scent in plants and flowers can allow the growing of plants where the lack of natural pollinators had made their growth impossible.  Such engineering can also create sweeter and stronger smelling flowers.  And, since smell and taste are inextricably linked, the taste of fruits and vegetables can be altered or enhanced by changing their scent.  

Producer:  Fran Victor, Associate Producer:  Laura Bramon 

Eran Pichersky, Cellular and Developmental Biologist, University of Michigan

Zachary Huang, Entomologist, Michigan State University

Lawrence Busch, Director, Institute of Food and Agricultural Standards, Michigan State University
SHOW 105
ALL FALL DOWN:  It wiped out 30% of the population of Medieval Europe.  Ancient history; but in the 1970’s, it was weaponized by the Soviet Union – a secret only recently exposed.  Now, the Sanger Center has sequenced the plague genome, to find out why it is so successful and to defend against it.  

Producer:  Paul Gasek, Associate Producer:  Kelly Phipps 

Julian Parkhill, Wellcome Trust Sanger Institute

Brendan Wren, Microbial Pathogenesis, London School of Hygiene and Tropical Medicine
Interstitial: Rat DNA proves they swam from Africa to South America. 

THE CODE CRACKER:  In this segment, you’ll meet Francis Collins, director of the Human Genome Project at NIH.  Unlike many of his colleagues, Collins chose to stick with the government and reject the promise of making millions in the private sector.  He is just as concerned with the ethics of genetic research as he is with the science itself.  Producer:  Linda Duvoisin, Associate Producer:  Eric Wills 

Dr. Francis Collins, Director, National Human Genome Research Institute

WHAT WE DON’T KNOW:  Eric Lander, from the Whitehead Institute, explains that when evolution and nature get something right, they don’t change the design, which is why we share thousands of genes with everything from yeast, to flies, to mice.

Eric Lander, Whitehead Institute
THE OTHER 98%:  Until recently, scientists believed that 97% of human DNA was repetitive and useless; so-called “junk DNA.”  But now it seems this “garbage” is important after all.  And a University of California-San Francisco researcher has a unique way of proving it.  

Producer:  Elizabeth Pearson, Associate Producer:  Laura Bramon 

Eric Lander, Whitehead Institute

Hao Li, Biochemistry & Biophysics, University of California-San Francisco
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FACTS OF LIFE:  David Page at the Whitehead Institute is studying the Y chromosome – the one that’ll make a man of you.  The study of the “Y” reveals much more than just maleness though, including why only men are prone to certain diseases, and how the small number of genes on the “Y” seems to be responsible for a lot of very “male” behavior.  

Producer:  Paul Gasek, Associate Producer:  Laura Bramon 
David Page, Biology, Massachusetts Institute of Technology

HASELTINE:  William Haseltine may soon be genomics first billionaire.  The stock of his company, Human Genome Sciences, skyrocketed on the promise that he’s closest to medical breakthroughs using genetic therapies and drugs.  Haseltine is a rebel, disagreeing with critics about the chances of his drugs, gene patents, and the number of genes in the humane genome.  

Producer:  Linda Duvoisin, Associate Producer:  Eric Wills 

William Haseltine, Chairman and CEO, Human Genome Sciences

Ian Wilmut, Gene Expression and Development, Roslin Institute
THE DIABETES CURE:  Dr. Aaron Vinik, of Eastern Virginia Medical School, may have found a protein that cures diabetes.   By probing the gene that makes insulin, Vinik discovered INGAP, which when injected into diabetic animals increased their insulin levels and lowered glucose levels.  Human clinical trials have just begun, creating hope for the 130 million diabetics all over the world.  

Producer:  Kris Larsen, Associate Producer:  Eric Wills 

Dr. Aaron Vinik, Internal Medicine, Eastern Virginia Medical School

Gary Pittenger, Internal Medicine, Eastern Virginia Medical School

Dr. Robert Ratner, MedStar Research Institute
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SWEET GENES:  There’s a new sugar in town – 200 times sweeter than its predecessor.  Thanks to genetic research, scientists have found a way to synthesize the berries of the West African Brazzein plant, and manipulate its protein.  

Producer:  Fran Victor, Associate Producer:  Laura Bramon 

Goran Hellekant, Physiology, University of Wisconsin-Madison

John Markley, Biochemistry, University of Wisconsin-Madison
BROKEN HEARTS:  Thousands of people die every year while waiting for a suitable heart transplant and as many more are headed that way.  In lieu of a human transplant, scientists are working on three ways to mend a broken heart – mechanical heart, pig hearty xenograft, and tissue engineering. 

Producer:  Paul Gasek, Associate Producer:  Kelly Phipps 

David Lederman, President, Abiomed, Inc.

Dr. David Sachs, Transplantation Biology Research Center, Massachusetts General Hospital

Dr. Joseph Vacanti, Pediatric Transplantation Program, Massachusetts General Hospital
DE-CODING CANCER: It used to be that cancer was named for the place it developed, such as the liver, lung or breast.  Today, cancers are being renamed for the genes that cause them – RAS or P51 – as researchers rethink the classifications and work toward treatments based on the specific genetic make up of individual cancers. 

Producer:  Elizabeth Pearson, Associate Producer:  Laura Bramon 

Joe Gray, Laboratory Medicine and Radiation Oncology, University of California-San Francisco

Dr. Fred Waldman, Laboratory Medicine, University of California-San Francisco

Dan Pinkel, Laboratory Medicine at University of California-San Francisco

Donna Albertson, University of California-San Francisco
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MALARIA:  It’s one of the world’s deadliest and least understood diseases.  But researchers are using fruit flies as surrogate mosquitoes, working to analyze this tiny, tropical parasite by breaking it down genetically.  Their work could lead to better anti-malarial drugs and vaccines and potentially, to engineer malaria-resistant mosquitoes. Producer:  Elizabeth Pearson, Associate Producer:  Julie James    

Joe DeRisi, Biochemistry and Biophysics, University of California-San Francisco

David Schneider, Microbiology and Immunology, Stanford University

SICKLE CELL ANEMIA:  This inherited red blood cell disorder is the most common genetic disease in America, and one of the most painful and debilitating.  Until now, bone marrow and cord blood transplants have been the only treatment available to patients, and matched donors are hard to find.  But an experiment at Genetix in Cambridge, Massachusetts is raising hopes.  By treating the bone marrow of mice with anti-sickling gene therapy, scientists saw great improvement in normal red blood cell production.  Producer:  Kris Larsen, Associate Producer:  Eric Wills 

Dr. Lewis Hsu, Emory University & Georgia Sickle Cell Center

Dr. Phillipe Leboulch, Harvard Medical School & Genetix Pharmaceuticals

Robert Pawliuk, Genetix Pharmaceuticals

GENES AND ART:  Ever since the map of the Human Genome was published, scientists, the public, and artists have debated its meaning.  At the Henry Art Gallery in Seattle, the exhibit “Gene(sis): Contemporary Art Explores Human Genomics,” aims to provoke discussion about the social, emotional and ethical implications of one of the most compelling subjects of our times.  

Producer:  Naomi Spinrad, Associate Producer:  Eric Wills 

Robin Held, Curator, Henry Art Gallery

Shawn Brixey, Center for Digital Art and New Media Research, University of California-Berkeley
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PARKINSON’S DISEASE:  Ole Isakson has cured Parkinson’s with stem cells – in mice.  But to translate that success to humans, he needs to do a lot more research with human embryonic stem cells.  To what extent does the present climate dampen that research, and how does that impact patients, physically and emotionally?  

Producer:  Paul Gasek, Associate Producer:  Julie James 

Dr. David Standaert, Neurology, Massachusetts General Hospital

Dr. Ole Isacson, Neuroscience, McLean Hospital
IN CORD BLOOD:  Stem cells already have moved beyond the laboratory and into the delivery room.  A newborn baby's umbilical cord is rich in blood stem cells and some parents are choosing to store that blood as a kind of genetic insurance policy.  

Producer:  Kelly Phipps, Associate Producer:  Kelly Phipps 

Dr. John McCarty, Bone Marrow Transplant College, 

Virginia Commonwealth University

Dr. Donna Wall, SSM Cardinal Glennon Children’s Hospital
Interstitial:  Genetic News Update

CLONING AROUND:  Dave Milarch doesn’t know if the oldest and largest trees in America have a genetic leg up, but their robust longevity is enough for him.  He’s grafting and cloning the biggest and oldest trees from every species in America so that when someone finally gets interested; their genes will still be around.  

Producer:  Kip Prestholdt, Associate Producer:  Eric Wills 

David Milarch, Founder and President, Champion Tree Project

Jared Milarch, Co-Founder, Champion Tree Project 

Francis Gouin, Natural Resource Sciences and Landscape Architecture, University of Maryland
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DO TWINS RUN IN FAMILIES?:  What are twins?  What’s the difference between identical and fraternal twins and why is it important?  Meet a family with three generations of twins and Dr. Machin in Oakland, CA, who’s been studying twins for 20 years.  He’ll discuss the genetics of twinnings.  

Producer:  Kip Prestholdt, Associate Producer:  Laura Bramon 
Dr. Geoff Machin, Kaiser Permanente Oakland Medical Center

Dan Demers, Fairfax Identity Laboratories
TESTING ZYGOSITY:  Joe and Jason are so-called identical or monozygotic twins – or so they thought.  But the two brothers couldn’t be more different, and now they’ll get DNA testing to find out once and for all whether they’re fraternal or identical.  Producer:  Kip Prestholdt, Associate Producer:  Laura Bramon 
Dr. Geoff Machin, Kaiser Permanente Oakland Medical Center

Dan Demers, Fairfax Identity Laboratories
ON DOWN:  Scientists have known for some time that Down Syndrome, the most common chromosomal abnormality, is caused by an additional chromosome #21, but new fetal stem cell research into Down Syndrome is demonstrating that it is not only the presence of this additional chromosome, but also what the genes are missing, that may impede the development of the Down Syndrome brain. 

Producer:  Fran Victor, Associate Producer:  Laura Bramon 
Dr. Lewis Leavitt, University of Wisconsin-Madison

Clive Svendsen, University of Wisconsin-Madison

SHOW 111 

THE CLONING QUESTION:  The fierce debate over therapeutic cloning of human embryos continues.   Proponents distinguish between therapeutic cloning (i.e., stem cell research) and reproductive cloning.  The opposition argues cloning interferes with nature and therefore is a dangerous sin.  As ACT and Michael West claim center stage in the national debate, labs and scientists everywhere wait for the other shoe to drop. 

Producer:  Paul Gasek, Associate Producer:  Laura Bramon 
Dr. Anthony Atala, The Children’s Hospital Boston & Harvard Medical School

Dr. Robert Lanza, Advanced Cell Technology

Rudolf Jaenisch, Whitehead Institute & Massachusetts Institute of Technology

TO CHOOSE AN EGG:  Having a disease-free baby has been, up until recently, a genetic deal of the cards.  But recent headlines about a woman with Alzheimer’s who gave birth to an Alzheimer’s-free baby has drawn attention to Pre-implantation Genetic Diagnosis (PGD) – a genetic screening procedure that allows doctors to screen embryonic cells for abnormal genetic mutations.  We’ll meet a couple that underwent PGD to ensure their child wouldn’t have Cystic Fibrosis.  

Producer:  Cecile Bouchardeau, Associate Producer: Eric Wills
Dr. James Grifo, New York University School of Medicine

A GENE CALLED ACE:  Ever wondered why some people just seem naturally better at sports than others?  Why some people burn off fat in the gym and others don’t?  New research suggests that there’s one amazing gene, which could predict our physical fitness, our vulnerability to disease and even offer a cure for cancer.  A remarkable study in the UK is suggesting that the ACE gene could unlock all these secrets and more.  

Producer:  Liz Boggis, Associate Producer:  Kelly Phipps 

Dr. Hugh Montgomery, Center for Cardiovascular Genetics, University College London

Dr. John Payne, Center for Cardiovascular Genetics, University College London
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THE TEST:  People are regularly tested for breast cancer genes nowadays.  What do they do with the results?  We’ll meet with a woman who had a radical mastectomy because she had the genes, although had shown no signs of cancer.  

Producer:  Heather Ross, Associate Producer:  Julie James 
Dr. Gregory Critchfield, Myriad Genetic Labs

Dr. Saundra Buys, Oncologist at Huntsman Cancer Institute

Vickie Venne, Genetic Counselor at Huntsman Cancer Institute

BUILDING BODY PARTS:  Replacing organs or tissues with lab created counterparts; tissue-engineered kidneys, livers, and hearts.  Science fiction?  Not anymore – scientists are already successfully growing all kinds of organs and tissues in the lab. 

Producer:  Paul Gasek, Associate Producer:  Julie James 
Linda Griffith, Chemical and Biological Engineering, Massachusetts Institute of Technology

Dr. Julie Fuchs, Harvard Medical School

Dr. Joseph Vacanti, Massachusetts General Hospital &Harvard Medical School

Dr. Anthony Atala, Children’s Hospital Boston & Harvard Medical School
BLUE GENES:  It’s ranked by the World Health Organization as one of the world’s most disabling diseases.  Depression is complex – an intricate combination of chemical, genetic and environmental factors.  Therapy and drugs don’t always work.  What if scientists could find the genetic origins of serotonin and cure depression?  At UCSF, a mouse “shrink” is trying to do just that. 

Producer:  Elizabeth Pearson, Associate Producer:  Laura Bramon 
Dorree Lynn, Psychologist

Dr. Larry Tecott, Psychiatry at University of California-San Francisco
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BIOETHICS: Twenty-four years later, we still know little about the results and of the first step in human genetic manipulation, the creation of the first test-tube baby.  While the President’s advisory council debates what policies to recommend on issues of cloning and stem cell research - it’s now possible to purchase eggs off the Internet and nobody regulates that.  Drug companies and other commercial enterprises are patenting genes and biological processes – even before knowledge is complete about how they work.  And consumers are often desperate for the treatments, even cures that are implicit in the scientific and commercial hype that comes with genetic advances.  Where do you draw the line between what’s ethically acceptable and what’s not?  We’ll hear from Jerry Falwell, Christopher Reeve, Leon Kass and Arthur Kaplan.  Let the debate begin…

Producer:  Naomi Spinrad, Associate Producer:  Eric Wills 

Arthur Caplan, Center for Bioethics Director, University of Pennsylvania School of Medicine

Dr. Leon Kass, American Enterprise Institute & Chairman of The President's Council on Bioethics

Christopher Reeve, Chairman of the Board, Christopher Reeve Paralysis Foundation

Jerry Falwell, Falwell Ministries
XENOGRAFTS:  How realistic is the idea that pigs may eventually make up the shortfall in organs needed for human transplants?  Will genetically modifying the pigs and inducing tolerance in patients be enough to make the grafts possible, or will the diseases and differences prove insurmountable? 

Producer:  Paul Gasek, Associate Producer:  Julie James 
Dr. David Sachs, Massachusetts General Hospital

Julia Greenstein, Ph.D., President and CEO of Immerge Biotherapeutics, Inc.

GENES OF RISK TASKING:  What makes someone want to be a skydiver, a fighter pilot, and a racecar driver?  Is it in the genes?  What is it about high-risk behavior that gives some people a thrill and terrifies others?  For those who love “living on the edge,” it’s a critical part of life.  Without their thrill seeking hobbies, depression or more serious illnesses can set in.  

Producer:  Ted Duvall, Associate Producer:  Eric Wills 
Ernest Noble, Department of Psychiatry, University of California-Los Angeles
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PET GENETICS:  As avid as Americans are about pets, it isn’t surprising, in this day of decoded genomes, that genetic research should have a veterinary division.  A leading example is Cornell University’s Baker Institute for Animal Health, where researchers work on problems like canine hip dysplasia and genetic defects that cause blindness.   Then there’s the option of cloning pets, for those who are into that sort of thing and can afford it.  It’s already been done with a cat.   

Producer:  Rebecca Toth, Associate Producer:  Kelly Phipps 

Tim Hanavan, Executive Director, Chesapeake Search & Rescue Dogs Association

Dr. George Lust, Professor of Physiological Chemistry, James A. Baker Institute 

for Animal Health, Cornell University

Dr. Gustavo Aguirre, Professor of Ophthalmology, James A. Baker Institute for Animal

Health, Cornell University

Mark Westhusin, Principal Investigator, Operation Copy Cat & Missyplicity Project,

Genetic Savings and Clone
CLONING 101:  What is cloning?  The short answer is that it’s creating a genetic duplicate of a living organism.  With plants, you can use almost any cell to grow a clone.  With mice, you have to use embryonic stem cells.  But why not reproduce mice naturally through breeding?  Why bother to clone mice?   Because we can rewrite their genetic code while we do it, and that means medical advances and big business. 

Producer:  Paul Gasek, Associate Producer:  Kelly Phipps 
Robert Lanza,
Advanced Cell Technology, Inc.

Erik Forsberg, Infigen, Inc.

Rudolf Jaenisch, Professor of Biology, Whitehead Institute, Massachusetts Institute of Technology
PERSPECTIVES:  Rev. Jerry Falwell.  The argument over cloning has been going on for a long time but never with the urgency that it has today.  While some organizations are trying to create a human clone others adamantly oppose it.  Conservative religious leader Jerry Falwell comments. 

Producer:  Julie James, Associate Producer:  Julie James 

Rev. Jerry Falwell

ON THE MOVE:  Craig Venter has re-invented himself yet again.  Just a few months after leaving Celera Genomics, the maverick scientist who altered history when he chose to compile a human genetic map with private money, has settled on his next project:  tackling the problem of global warming.  

Producer:  Kelly Phipps, Associate Producer:  Kelly Phipps 

J. Craig Venter, President, The Institute for Genomic Research Center for the Advancement of Genomics, Institute for Biological Energy Alternatives, J. Craig Venter Science Foundation
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JUSTICE DNA:  Genetic science is revolutionizing the criminal justice system.  More than one hundred people have been released from prison – some even from death row, because of DNA evidence.  We’ll meet Kirk Bloodsworth, the first man to be freed from death row due to DNA evidence.  DNA is freeing the innocent, helping to convict the guilty and changing the way law enforcement officers investigate and prosecute crimes.  Producer:  Julie James, Associate Producer:  Julie James 

Kirk Bloodsworth, Former death row inmate

Paul Ferrara, Director of Virginia Division of Forensic Sciences

George Li, Virginia Division of Forensic Science

COLON CANCER:  It kills 500,000 people every year.  Could something as simple as aspirin prevent this deadly disease?  Well maybe, but geneticists are also honing in on colon cancer’s genetic causes, and they’re using one of the best DNA databases in the world to track it – Mormon families in Utah.  

Producer:  Heather Ross, Associate Producer:  Julie James 
Dr. Stephen Prescott, Executive Director, Huntsman Cancer Institute

Dr. Randall Burt, Director of Familial Colon Cancer Clinic, Huntsman Cancer Institute
ASTRO-BIOLOGY:  Living here on earth, we know what to expect.  Apples fall down-not up.  But in space things are strange.  You can sleep upside down.  A sneeze can send you spinning through the air. If space is ever going to be a more permanent home for us earthlings, we have a lot to learn about those cellular processes--including how we'll pass our genes on to "the next generation."  Scientists were astonished to find that gravity, or the lack of it, affected something as tiny as sperm.  They are speedier in space. Producer:  Julie James, Associate Producer:  Julie James 
Dr. Neal Pellis
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Dr. clone: The uproar about cloning has been building ever since 1997 when the first cloned mammal, Dolly the sheep, was born in Scotland.  The debate has been growing more intense ever since.  Now some fertility specialists in the U.S. and abroad want to clone humans – raising the volume to ear-splitting levels.  We'll speak with Dr. Panos Zavos who says he'll try to impregnate a dozen women with clones this year.  

Producer:  Julie James, Associate Producer:  Julie James 

Dr. Panos Zavos, Fertility Specialist
PERSPECTIVES:  Arthur Caplan, Bioethicist. 
Eugenics:  One problem facing genetic science today is a dark shadow from its own history.  In the early years of the 20th century, genetic research was hijacked by a movement called Eugenics – the idea of controlled breeding as a way to improve the human race.  It was an idea quickly fused with concepts of racial superiority and purity – especially in Germany.  Its ultimate expression was the Holocaust.  

Producer:  Gabrielle Pfeiffer, Associate Producer:  Julie James 
Rolf Winau, Director, Center for Humanities and Health Sciences, Berlin

Detlev Ganten, Director, Max Delbrück Center for Molecular Medicine, Berlin

DE-CODING TERROR:  Genetic researchers have narrowed the likely sources for the anthrax that killed a Floridian last September.  In the aftermath of September 11th and the anthrax attacks along the East coast, researchers continue to look for ways to use genetics to protect us from biological weapons. 

Producer:  Naomi Spinrad, Associate Producer:  Mara Mlyn 

Claire Fraser, The Institute for Genomic Research, Rockville MD 

Raymond Zilinskas, Chemical Biological Warfare Nonproliferation, Monterey Institute of International Studies 

Stephen Johnston, University of Texas, Southwestern Medical School
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TALKING GENES:  One distinguishing characteristic of humans is their ability to communicate with language.  But how did we get this language and grammar in the first place?  In the current round of this nature vs. nurture debate, a growing band of scientists are convinced that language is an instinct inherited through the genes.  Geneticist Tony Monaco and neuroscientist Faranhe Vargha-Khadem in the UK say they’ve isolated a single gene that’s responsible for the internal rules of speech and grammar. 

Producer:  Liz Boggis, Associate Producer:  Kelly Phipps 

Dorothy Bishop, Developmental Neuropsychology, University of Oxford

Faraneh Vargha-Khadem, Cognitive Neuroscience, Institute of Child Health, University College London

Professor Anthony P. Monaco, Director, Neurogenetics, Wellcome Trust Center for Human Genetics, Oxford

Simon Fisher, Research Fellow, Wellcome Trust Center for Human Genetics, Oxford

ANIMAL ANCESTRY: From the time our ancestors domesticated the first wild animal, we have selectively bred many species to create animals that are useful to us. We’ve genetically manipulated animals by controlling their reproductive pairings.  Livestock, house cats, dogs – all are human-created breeds.  But no other animal has been as carefully engineered as the thoroughbred horse. Today researchers are taking the centuries-old breeding manipulation a step farther.  The Horse Genome Project – a massive scientific collaboration of twenty-five laboratories in fifteen countries – is working to crack the equine code.  Just like the Human Genome Project, it will create a genetic blueprint for the animal that will allow scientists to pinpoint (and ultimately cure) inherited disease, and to study the effect of genetics on character traits like speed, endurance, and perhaps even that most illusive of attributes, the will to win. 

Producer:  Rebecca Toth, Associate Producer:  Julie James 
Kevin Boniface, Head Trainer, Bonita Farm

Billy Boniface, Head Breeder, Bonita Farm

Dr. Douglas Antczak,
Director of Baker Institute for Animal Health, Cornell University

DNA BLUES: Having the blues, being down in the dumps...most people have had feelings like this and usually the sadness passes.  Sometimes, however, it doesn't.  More than 120 million people worldwide suffer from depressive disorders.  All depression isn't created equal--there's clinical depression and the less common manic depression known as bipolar disorder.  Scientists are trying to find out how genetics influence these illnesses. 

Producer Julie James, Associate Producer:  Julie James 
Dr. Raymond DePaulo, Department Chair, Johns Hopkins University School of Medicine

Steve, Therapy Patient

Doree Lynn, Psychologist

Dr. Laurence Tecott, Associate Professor, Psychiatry, University of California-San Francisco.
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DON’T HOLD THE SALT:  At the University of California-Davis we meet Eduardo Blumwald, a ‘pomologist’ whose specialty is the scientific study and cultivation of fruit.  Dr. Blumwald has genetically engineered a tomato plant so that it can tolerate salty soils.  His “invention” could someday have significant implications for agriculture worldwide, because soil salinity is one of the most serious factors limiting the productivity of crops. Producer:  Kris Larsen, Associate Producer:  Eric Wills 
Emanuel Epstein, University of California-Davis

Eduardo Blumwald, University of California-Davis

Andrew Kimbrell, Center for Food Safety

OAK TREE DISEASE:  There’s a killer on the loose in California and it has struck fear in the hearts of local citizens.  This is no human outlaw, but a deadly virus, on a killing spree that’s left tens of thousands of beautiful oak trees dead.  Genetic detectives are now trying to decode this virus to find out more about which plants play host to it - and halt the assassin’s rampage. 

Producer:  Kip Prestholdt, Associate Producer:  Eric Wills 
DE-CODING MALARIA:  In the 1940’s, science thought it was well on the way to killing off this deadly parasite, but just 20 years later, it reappeared with a vengeance.  Increasingly drug-resistant, adaptable and with a very tricky genome, malaria is a formidable foe.  But finally, scientists have cracked its code and can now begin to read its battle plans. Producer:  Dale Minor, Associate Producer:  Mara Mlyn 

Malcolm Gardner, Associate Investigator, The Institute for Genomic Research

Dr. Joe DeRisi, Assistant Professor, Biochemistry and Biophysics, University of California-San Francisco

Dr. David Schneider, Assistant Professor, Department of Microbiology and Immunology

Stanford University
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SUPER BUGS:  We are under attack – by bugs.  That’s right, a growing stream of drug-resistant antibiotics is invading humanity, and hospitals are their favorite breeding ground.  Scientists are studying the genetics of bacteria and trying to find out how to stop the invasion.  Producer:  Paul Malkie, Associate Producer:  Laura Bramon 

Dr. Gordon Archer, Infectious Diseases, Virginia Commonwealth University

Dr. Richard Wenzel,  Internal Medicine at Virginia Commonwealth University

Thomas J. Huff, Ph.D., Life Sciences at Virginia Commonwealth University
NAMING THE DEAD:  Genetic science is bringing closure to Bosnian families still missing loved ones from the country's devastating war.  Forensic detectives are using the latest DNA analysis techniques to identify bodies and help solve the mystery of what happened to thousands of victims.  

Producer:  Susan Ladika, Associate Producer:  Julie James 

Gordon Bacon, Chief of Staff, International Commission on Missing Persons

Ed Huffine, DNA Program Director, International Commission on Missing Persons

Rijad Konjhodzic, DNA Lab Coordinator, International Commission on Missing Persons

John Crews, Deputy DNA Program Director, International Commission on Missing Persons

GOT CHEESE:  Each American eats nearly thirty pounds of cheese and drinks up to twenty-three gallons of milk every year.  Dairy foods are so popular that the industry is always trying to make products better, faster and cheaper.  This show will look at how scientists at the University of Wisconsin-Madison are using genetics to make the perfect parmesan and the greatest gouda. 

Producer:  Julie James, Associate Producer:  Julie James 

Jim Steele, Food Science Professor, University of Wisconsin-Madison

Mark Johnson, Senior Scientist, Wisconsin Center for Dairy Research

Robert Bremel, Chief Scientist at Gala Design, Inc.
MARINE BIOLOGY LAB:  The Marine Biological Lab sent three toadfish up on the Shuttle with John Glenn to study the effects of weightlessness and space travel on humans.    Toadfish and people have virtually identical inner ears – one of many examples of a shared evolution found in the marine environment.  Study sea creatures, and learn about humans. 

Producer:  Paul Gasek, Associate Producer:  Julie James 

Steve Highstein, Investigator, Marine Biological Lab

Roger Hanlon, Director, Marine Resources Center, Marine Biological Lab

Eva Czerwiec, Investigator, Marine Biological Lab
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Prostate Cancer:  What do Arnold Palmer, Norman Schwarzkopf and Bob Dole have in common?  They’ve all fought against man’s deadliest foe.  Prostate cancer is a terribly common malignancy that affects one in every five men in the United States and is the second leading cause of cancer-related deaths in men.  Collaborative efforts between scientists at the Johns Hopkins Brady Urological Institute and the National Center for Human Genome Research, recently uncovered a hereditary genetic component that is responsible for some forms of prostate cancer.  

Producer:  Kip Prestholdt, Associate Producer:  Laura Bramon 
Dr. Patrick Walsh, Chief of Urology, Johns Hopkins Brady Urological Institute

Dr. John Carpten, Investigator, National Center for Human Genome Research
ATTACK ON THE CLONES: Humans have been changing since the beginning of the species, but some of the most unprecedented changes may be under way. Exploring the possibilities of cloning and genetic design have “put the political back in science”, and the social and political implications of even the most benign changes have far-reaching consequences. Where do you draw the line between what’s ethically acceptable and what’s not? Jerry Falwell, Christopher Reeve, Leon Kass, Arthur Kaplan and Francis Fukuyama will keep us informed on the debate. 

Producer: Dale Minor, Associate Producer: Mara Mlyn 
Francis Fukuyama, Professor, Johns Hopkins University

Dr. Leon Kass, Hertog Fellow, American Enterprise Institute and Chairman, The President's Council on Bioethics

Christopher Reeve, Chairman of the Board, Christopher Reeve Paralysis Foundation

Rev. Jerry Falwell, Falwell Ministries

Arthur Caplan, Center for Bioethics Director, University of Pennsylvania School of Medicine

TRIPLOID SALMON:  If you haven’t noticed lately, foods have begun showing up in our supermarkets that aren’t exactly “natural”.  And others are on the way.   Take fish for example. There are over thirty-five species of genetically engineered fish currently being developed around the world. Scientists have been busy manipulating fish genes to help them grow faster, resist disease and tolerate different temperatures. 

Producer:  Cecile Bouchardeau, Associate Producer:  Trish Golden 
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FIRST SHOTS:  Vaccines do protect us from diseases but are they all that benign?  Vaccine protect may exact a price, on both on individual and public health, as we load them into our systems.   The question has become, which is more dangerous – the threat of smallpox, or the reality of smallpox vaccine?  

Producer:  Paul Gasek, Associate Producer:  Kelly Phipps 
Barry R. Bloom, Dean of Faculty, Harvard School of Public Health

David M. Knipe, Microbiology and Molecular Genetics, Harvard Medical School

THE AIR WAR:  During the Cold War, Soviet Bloc scientists apparently developed an aerosol disbursed biological weapon using the pneumonic plague virus. 

Producer:  Dale Minor, Associate Producer:  Mara Mlyn 
Dr. Ken Alibek, Center for Biodefense, George Mason University

Julian Parkhill, Wellcome Trust Sanger Center

Brendan Wren, Microbial Pathogenesis, London School of Hygiene and Tropical Medicine

EXPLORING THE POSSIBLITIES:  Seattle performance artists create a mock lab in a museum to raise audience consciousness about fundamental ethical questions about genetic manipulation and the environment. 

Producer:  Naomi Spinrad, Associate Producer:  Trish Golden 
Steve Kurtz, Critical Art Ensemble, GenTerra Project

Beatriz DaCosta, Critical Art Ensemble, GenTerra Project

Nanz Aalund

Mikel Gobel

Rebecca Cummins

Dan Lowenstein, University of Washington
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FIGHTING FAT:  Scientists love to argue, but there’s one thing they agree on:  America, and the world, is getting fatter.  Obesity is now considered a disease, and it’s reaching epidemic proportions.  Researchers at Virginia Commonwealth University are tackling the problem with a novel, genetic approach.  By isolating the genes that keep people thin, they can identify biological pathways that contribute to high metabolism – raising hopes for gene therapy for the obese.  

Producer:  Liz Boggis, Associate Producer:  Kelly Phipps 

Karen Wright

Donald Kirby, Gastroenterology, Medical College of Virginia

Cynthia M. Bulik, Virginia Institute of Psychiatric and Behavioral Genetics

Richard Arlen Price, Center for Neurobiology and Behavior, University of Pennsylvania

Ben Neal

DIABETES CAUSE AND CURE:  Scientists at the University of Washington have found the genetic source of Type 1 diabetes – the most severe form of the disease. And they owe their discovery to a very special rat.  

Producer:  Dale Minor, Associate Producer:  Mara Mlyn  

Ake Lernmark, Medicine, University of Washington

Claudette Davis

Dr. Aaron Vinik, Internal Medicine, Eastern Virginia Medical School

Dr. Robert Ratner, Scientific Affairs, Medstar Research Institute

CURING BY CLONING: Scientists at the University of Minnesota have coaxed adult stem cells from bone marrow in mice and rats to behave, for the entire world, like embryonic stem cells — up to a point.  

Producer: Dale Minor Associate Producer: Mara Mlyn

Rudolf Jaenisch, Biology, Whitehead Institute, Massachusetts Institute of Technology

Dr. Anthony Atala, The Children’s Hospital Boston, Harvard Medical School

Dr. Robert Lanza, Medical & Scientific Development, Advanced Cell Technology, Inc.

Dr. Catherine Verfaillie, Director, University of Minnesota Stem Cell Institute
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A NEED TO KNOW:  It's been a year since the horrific attack on New York’s World Trade Center towers and the Pentagon near Washington, D.C.  While the final wreckage has been removed, closure can be slow in coming for those who lost loved ones.  Forensic genetics, using DNA for identification, is playing a key role in helping the victims' families find peace of mind.  The same technology is being used in Europe in the Balkans to help victims of war find answers.  

Producer:  Julie James, Associate Producer:  Julie James 
Col. Brion Smith, Director, DNA Registry, Department of Defense

James V. Kimsey, Chairman, International Commission on Missing Person

Mevlida Masic

Ed Huffine, DNA Program Director, Intentional Commission on Missing Persons

Rimad Konijhodzic, DNA Lab Coordinator, International Commission on Missing Persons

DNA IN THE FAMILY TREE:  Researchers in Utah are using the genetics of genealogy to create a global family tree – collecting genealogical and genetic information from 100,000 individuals around the world representing 500 different populations.  This database will address a number of genealogical conditions that cannot be resolved using traditional written records. 

Producer:  Ted  Duvall, Associate Producer:  Luke Cline 

Scott Woodward, Center for Molecular Genealogy, Brigham Young University

Diahan Southard, Relative Genetics

IN THE BLOOD:  Leukemias are cancers of the blood; scientists call them “liquid tumors” - unlike the solid tumors in the tissues attacked by other cancers.  George Daley has dedicated his career to cracking the all but impermeable mystery of leukemia.  He has had limited success and is now doing research on the use of stem cells from a patient’s own bone marrow.  

Producer:  Paul Gasek, Associate Producer:  Kelly Phipps 

Dr Todd Gloub, Dana Farer Cancer Institute, Harvard Medical School

Dr. George Daley, Whitehead Institute, Harvard Medical School
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ATTACK OF THE 50-FOOT GENOME:  How is our image and knowledge of genetics influenced by popular culture—films, TV shows, plays, writings, even cartoons?  How much of what we see, hear and read is science—and how much is fiction?  We’ll talk with creators of entertainment as well as critics of the genre to sort out the real from the surreal. 

Producer:  Elizabeth Pearson, Associate Producer:  Julie James 

Mark Glassy, Author, “The Biology of Science Fiction”

Anne Simon, Cell Biology & Molecular Genetics, University of Maryland

Dr. French Anderson, Gene Therapy Laboratories, USC Keck School of Medicine
A GREEN LIGHT FOR BIOLOGY:  This discovery known as Green Fluorescent Protein has revolutionized molecular biology.  Protein molecules inside the body move invisibly -- the advent of GFP made the invisible visible.  The protein, found in jellyfish, helps researchers track proteins of all kinds, in real time, and show how they build cells, maintain them, and function in concert with other cells. 

Producer:  Paul Gasek, Associate Producer:  Trish Golden 

Osamu Shimomura, Ph.D.

Vincent Pieribone, Cellular & Molecular Physiology, Yale University School of Medicine

Jennifer Waters Shuler, Nikon Imaging Center, Harvard Medical School

STEMMING PARKINSON’S:  In a major advance in Parkinson’s research, scientists at NINDS and Massachusetts General Hospital have used embryonic stem cells to create new dopamine neurons and cure the disease in mice and rats.  

Producer:  Dale Minor, Associate Producer:  Trish Golden 

Ron McKay, Parkinson's Researcher, National Institutes of Neurological Disorders and Stroke

Dr. David Standaert, Massachusetts General Hospital, Harvard Medical School
William Abernethy, patient
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ALL SPECIES GREAT AND SMALL:  If we all came from one single ancestor about a billion years ago how can we explain the tremendous diversity between all living organisms?  Sean Carroll, at the University of Wisconsin, Madison has found some of the answers by working first with fruit flies, then with butterflies. 

Producer: Fran Victor, Associate Producer:  Trish Golden 

Sean Carroll, Howard Hughes Medical Institute, University of Wisconsin-Madison

BY LAND OR BY SEA:  How has nature, through evolution, used the same genes to create diversity?  Researchers have identified a specific family of genes, which are responsible for body segmentation in crustaceans, like lobsters, crabs, and shrimp.   In humans, this same family of genes is responsible for creating our segments, such as our spine and ribs.   

Producer:  Fran Victor, Associate Producer:  Trish Golden 
Nipam Patel, Howard Hughes Medical Institute, University of Chicago

CHANGING BEFORE OUR EYES:  It has long been widely accepted in the scientific community that evolution among humans is occurring very, very slowly.  However, Chung-I Wu, at the University of Chicago, has demonstrated through genetic research that evolution is occurring at a far more rapid pace and that natural selection cannot keep up with the number of mutations within the human genome.  

Producer:  Fran Victor, Associate Producer:  Luke Cline 

Chung-I Wu, Ecology and Evolution, University of Chicago
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AGING:  Harvard is trying to understand why a group of 100 year olds are growing so old, so well.  Could there be a genetic connection, or is it just clean living that gives these centenarians their youthful glow? 

Producer:  Paul Gasek, Associate Producer:  Kelly Phipps 

Michael West, President and CEO, Advanced Cell Technology, Inc.

David Sinclair, Pathology, Harvard Medical School

Dr. Thomas Perls, Director, Centenarian Study, Harvard Medical School

Dr. Annabelle Puce, Centagenetix, Inc.

THE NUMBER OF OUR DAYS:  Our lifespan may depend on the telomerase gene we inherit and the length of the telomeres it builds in our cells.  Every time our cells divide, we lose a little but of our telomeres - and age in the process.  Some people think there may be a drug in telomerase to lengthen life - others think telomerase will shorten life by turning on cancer.  

Producer:  Paul Gasek, Associate Producer:  Kelly Phipps 

Bob Weinberg, Biology, Whitehead Institute, Massachusetts Institute of Technology

David Sinclair, Pathology at Harvard Medical School

Michael West, President and CEO, Advanced Cell Technology, Inc.

SPRY WORMS:  Cynthia Kenyon’s roundworms at the University of California, San Francisco, have defied the grim reaper.  They’re living twice as long as they should.  Why?  It’s in the genes. 

Producer:  Elizabeth Pearson, Associate Producer:  Kelly Phipps 
Cynthia Kenyon, Biochemistry, University of California-San Francisco
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THE CHOSEN CHILD:   Our newfound ability to screen the genetic content of human embryos can protect against passing on a number of inherited disorders.  The procedure known as preimplantation genetic diagnosis is offered in a small number of fertility clinics today to parents who can afford it.  This is a life-enhancing preemptive therapy.  But is it also the beginning of designer babies? 

Producer:  Dale Minor, Associate Producer:  Mara Mlyn   
Dr. Michael Levy, Shady Grove Fertility Clinic, Shady Grove, Maryland

Dr. William G. Kearns

Rob McLoughlin

Dr. James Grifo, Reproductive Endocrinology, New Your University School of Medicine

Maria McLoughlin

Francis Fukyama, International Economy, Johns Hopkins University

Arthur Caplan, Director, Center for Bioethics, University of Pennsylvania School of Medicine
A LINK FOR THE MISSING:  Elizabeth Smart...Polly Klaas...Jacob Wetterling...all children who were victims of horrific crimes--they were kidnapped.  Thousands of children go missing each year in the United States...some are runaways, others are taken by someone they know, and thousands more are stolen away by strangers.  Parents usually have photographs and many keep fingerprints on file that can help identify their loved ones.  But the FBI says DNA is becoming a key tool in locating missing kids.  A new kit can help you keep a DNA sample easily accessible at home.  This story will look at how DNA profiling has been shaken up the process of solving crimes--changing almost every aspect of law enforcement from the crime scene to the courtroom.  Producer:  Julie James, Associate Producer:  Julie James 

 

Margie Jones, Parent

Paul Ferrara, Chemistry and Forensic Science, Virginia Commonwealth University

ROVER REDEFINED:  Mapping the genome has been much in the news.  Researchers have charted the complete human genome, the cow genome, even the genome of the bubonic plague microbe.  The latest animal to have its microscopic genetic code revealed is man's best friend - the dog. The resulting map will be of great value to dog's best friend - us.  Because the canine genome is very similar to ours, it provides an unusually powerful research tool.   Scientifically, dogs are useful because they have many litters - dozens and dozens of offspring and because dogs have been carefully bred for centuries by kennel owners who have kept accurate records.   

Producer:  Kelly Phipps, Associate Producer:  Kelly Phipps 

Elaine Ostrander, Clinical and Human Biology, Fred Hutchinson Cancer Research Center, and Professor of Zoology and Genome Sciences, University of Washington

Kelly Frazer, Director, Genomics-Perlegen Science, Inc.

Mali Eimen, Center for Narcolepsy Research, Narcoleptic Patient

Dr Emmanuel Mignot, Psychiatry and Behavior Sciences, Stanford University
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TISSUES WITH ISSUES:   Waiting for an organ transplant is desperate and anguished for patients and their families.  Thousands wait on the list and more than 5,800 died while waiting last year alone.  But what if patients didn't have to wait for organs?  What if researchers could create organs and tissues out of cells at will, as needed?  Turns out "what ifs" might soon be in the past.  Researchers have succeeded in their first attempts at tissue engineering.   

Producer:  Paul Gasek, Associate Producer:  Trish Golden 

Dr. Anthony Atala, Children’s Hospital Boston, Harvard Medical School

Dr. Ricardo Susaeta, Urologist, Children’s Hospital Boston

Dr. Joseph Vacanti, Massachusetts General Hospital, Harvard Medical School

Dr. Robert Lanza, Medical & Scientific Development, Advanced Cell Technology, Inc.

SEEING RED:  A lot of genetic science takes place in laboratories but more and more we're discovering that Mother Nature is the master geneticist herself.  Off the coast of Australia, the coral may help scientists in their search for a new fluorescent protein that could have a profound impact on microbiology.     

Producer:  Paul Gasek, Associate Producer:  Trish Golden 

Vincent Pieribone, Cellular & Molecular Physiology, Yale University School of Medicine

DNA ON THE FARM:   For vegetarians around the world, beef is like a four-letter swear word--something to stay away from.  But for millions of others, the meat is on their plates nearly every day--maybe it's got special sauce, lettuce, cheese, pickles, onions and that sesame seed bun or maybe it's a steak served up rare, medium or well.  Last year alone, the average American ate nearly 65 pounds of beef.  Now scientists are using genetics to improve the taste and quality of the meat.  But genetic research is influencing cattle products as well--milk and cheese are on the scientific workbench.    Producer:  Julie James, Associate Producer:  Julie James 

Interviewees:

Daral Jackwood, Molecular Biologist, Ohio State University

Robert Bremel, Gala Design, Inc

Mark Johnson, Wisconsin Center for Dairy Research

Jim Steele, Food Science, University of Wisconsin-Madison
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GENES & TONIC:  Why are some people more sensitive than others to the effects of alcohol?  And, do alcohol withdrawal symptoms like tremors and delirium indicate whether we are more or less likely to become alcoholics?  We try to answer both questions by speaking with experts in this field of research.  And, we learn how both genetic makeup and environmental factors can combine to create certain behavioral traits, and what scientists are doing in order to one day detect, intervene or prevent someone from becoming addicted to alcohol.  

Producer: Luke Cline, Associate Producer: Luke Cline 
Ulrike Heberlein, Anatomy, University of California-San Francisco 

Dr. Kirk Wihelmsen, Neurology, University of California, San Francisco

John Crabbe, Director, Portland Alcohol Research Center

A TURN-OFF FOR MEN:  Advances in genetics and surgical procedure are providing new means of early warning for men who are high risk for prostate cancer and better odds for those who have it.  Scientists in Baltimore, Philadelphia and Naples, Italy, identified the gene responsible for the disease and have indicted another, derelict gene for allowing the cancer to get started. 

Producer Dale Minor, Associate Producer: Luke Cline 
Dr. Antonio Giordano, Sbarro Cancer Research Center, Temple University

J. McRae Smith

Dr. Patrick Walsh, Chief of Urology, Johns Hopkins Brady Urological Institute
PERFECT PITCH:  Nature versus Nurture: the musical!  Dr. Jane Gitschier, who was trained as a classical opera singer, is trying to find the gene or genes responsible for perfect pitch, which is the ability to recognize musical notes and name them. Dr. Gitschier and her colleagues are hoping to determine whether perfect or absolute pitch in solely inherited or a consequence of gene and environment interaction. 

Producer:  Dave Bolton, Associate Producer:  Mara Mlyn 

Roy Bogas

Jane Gitschier, Medicine and Pediatrics, University of California-San Francisco

Jennifer Lee
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A CURE FOR MILLIONS:  The developments of new medicines continue at a feverish pace driven by advancements in technology and the mapping of the human genome.  Yet these improvements come with high costs; and it's the consumers that will inevitably foot the bill.   We look at the process of drug development and where the money goes.  And, in contrast to the millions spent by the pharmaceutical giants, we will talk with Dr. Donal Abraham at Virginia Commonwealth University, who completed the discovery process of a new drug for less than two million dollars.  

Producers:  Kip Prestholdt, Associate Producer:  Mara Mlyn 

Dr. Sandra Kweder, Office of New Drugs, Food and Drug Administration

Dr. Martin Freed, Clinical Development and Medical Affairs, Glaxo Smith Kline

Donal J. Abraham, Institute for Structural Biology and Drug Discovery, Virginia Commonwealth University

FOR PERSONAL USE ONLY:  The research in genetics promises a revolution in pharmaceuticals. Right now there are high hopes, some exciting possibilities but few real therapies.  In this segment we'll survey the ways in which genetic information might be used to prevent and treat disease...from vaccines to sprays to gene therapy. The ultimate dream - the ability to create specific, individualized drugs that are effective and have no side effects.   

Producer:  Naomi Spinrad, Associate Producer:  Mara Mlyn 
 
William Haseltine, CEO, Human Genome Sciences
Stephen Johnston, Center for Biomedical Inventions, University of Texas-Dallas
Ralph Stevenson, Diabetes and Obesity Research, Pfizer

FIGHTING GENES:  Will the genetic link to aggression finally end the debate of Nature vs. Nurture?  NIAAA's Dr. Higley may have found a genetic link to aggressive behavior in primates. But many studies also link aggression to the environment in which is raised.  Dr. Higley’s advice, "Choose your parents well because your parents give you both your genes and your environment.” 

Producer: Kelly Phipps 

Edward Kravitz, Neurology, Harvard Medical School

James D. Higley, Research Psychologist, National Institute of Alcohol Abuse and Alcoholism
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FOOD FIGHT:  A fish combined with a tomato?  Rice fused with a flower?  Pesticides built into our potatoes?  These ideas may sound like a Hollywood sci-fi movie but they aren't.  It's all part of genetic engineering--taking a trait from one organism and dropping it into the genome of another.  This segment will look at the latest techniques of the world's crop creators.  

Producer:  Julie James, Associate Producer:  Julie James 

Andrew Kimbrell, Executive Director, Center for Food Safety

Fred Gould, Transgenic Plants, National Academy of Science

Paul Anderson, Biotechnology Research at Pioneer 
Gary Thull, Learning and Development at Pioneer.

GOING BANANAS:  It may seem an unlikely subject for gene sequencing, but the banana is more important than you think.  The fourth largest food crop in the world, the banana plant is currently being ravaged by disease and insects.  By sequencing its genome, scientists hope to battle back and save this beloved crop.  

Producer:  Jeanie Vink, Associate Producer:  Julie James 

Emile Frison, Director, Banana Genome Project


Claire Fraser, President, The Institute for Genomic Research
DRUGS DOWNSIZED:  A human hair is about a hundred microns across; a nanometer is 100-thousand times smaller.  Scientists are already building tools that can manipulate matter at the nano level.  We talk to researchers who want to create oxygen-carrying nanobots that, when pumped into the body, could keep you alive for an hour after you’d stopped breathing. We hear from the opposition that fears deadly unstoppable “gray goo” of artificial life spreading across the planet.  

Producer: Dave Bolton, Associate Producer: Mara Mlyn 

Ralph C. Merkle, Nanotechnology Theorist, Zyvez Corporation

Pal Alivisatos, Chemistry, University of California – Berkley

Hope Shand, Director of Research, ETC Group
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WIGGLING THE PAIN AWAY:  What do singers Elvis Presley and Loretta Lynn, author Virginia Woolfe, and actress Whoopi Goldberg have in common?  Migraines.  In fact, there are an estimated 25 million Americans who regularly suffer migraines.  Roughly three out of four are women.  A migraine isn't your normal tension headache.  It's a specific type of pain-often a throbbing on one side of the head.  Sufferers--known as migraineurs--are usually sensitive to light and sound and they battle nausea, dizziness and mood changes.  The headaches often run in families.  Migraines cause misery for sufferers and have been a mystery for doctors.  But now science is decoding the migraine's secrets and the answers may be in tiny worms.  

Producer: Julie James, Associate Producer: Julie James
Dr. Kathy Gardner, Neurology, University of Pittsburgh

Mike Fawley, Migraine Sufferer


Shannon Fawley, Migraine Sufferer

Kenny Phillips, Migraine Sufferer

Dr. Miguel Estevez, Neurology, University of Pittsburgh
DEAFNESS IN THE BALANCE: Deafness was once considered a simple disorder - you were either born with it or became deaf as a result of illness, injury or age. Scientists are finding that even for someone born deaf, there's no single cause. In fact, there may be hundreds of genes involved, for our auditory systems are complicated. The most recent genetic discovery isolated a gene known as TMIE. Researchers working with Indian and Pakistani families were able to pinpoint the gene with the help of other researchers working with spinner mice, a breed with a particular mutation that is comparable to the human mutation. Now scientists must figure out what that gene does. 

Producer Naomi Spinrad, Associate Producer: Mara Mlyn 
Edward Wilcox, Staff Scientist, National Institute of Deafness and Communications Disorders 

Hynes family
CANCER: COMPILING THE CATALOGUE:  Researchers and physicians at the University of Michigan Comprehensive Cancer Center are creating a tissue bank of tumor types.  This bank is enabling them to discover significant and specific genetic biomarkers for various tumors and types of cancer.  These genetic biomarkers will help doctors to better diagnose and treat cancers on a molecular level.  

Producer:  Fran Victor, Associate Producer:  Luke Cline 

Richard Perry

Dr. Mark Rubin, Pathology & Urology, University of Michigan

Dr. Arul Chinnaiyan, Pathology & Urology, University of Michigan
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GOT SILK?  Imagine spinning goat milk into spider silk five times stronger than steel! Believe it or not scientists have found a way to put a whole new spin on the web of genetic research.  It’s called biomimicry. Scientists are now able to mimic a spider’s supera web by breeding goats with spider genes in their mammalian cells.  The goat’s milk contains a protein that can be spun and stretched into a fine silk fiber. Science fiction or science reality?  Move over Spiderman, the spidergoat is here.  

Producer: Cecile Bouchardeau, Associate Producer: Trish Golden 

Randy Lewis, Molecular Biology, University of Wyoming

Costas Karatzas, Research and Development, Nexia Biotechnologies

WHO LET THE CLONES OUT: Recent advances in genetics are changing our pets’ lives.  Doctors have already used gene therapy to cure a dog of a genetic defect that causes a type of blindness.  And pet cloning took a giant leap forward recently when ‘CC’ the house cat joined the ranks of sheep, cattle, goats, mice, pigs, and most recently rabbits, as animals that have been successfully cloned.  

Producer: Dale Minor, Associate Producer: Luke Cline 
Wayne Pacelle, Communication and Government Affairs, Humane Society of the United States

Tim Hanavan, Executive Director, Chesapeake Search & Rescue Dogs Association

Dr. George Lust, Physiological Chemistry, Cornell University

Dr. Gustavo Aguirre, Ophthalmology, Cornell University 

WHEN YOU GROW UP: At the age of three, Kyle Rattray developed a rare child-onset cancer of the kidney called Wilm's tumor.  The experience, which he survived, has directed his life toward cancer research.  Today, Kyle is a sophomore at MIT, taking biology from Professor Eric Lander, and working on a research project in Professor David Housman’s lab - research aimed at his own cancer, Wilm's tumor.  Rattray is one of a new generation of budding cancer researchers who must fill the ranks of the army at war with cancer - and perhaps achieve the final victory.   

Producer: Paul Gasek, Associate Producer: Trish Golden 

Kyle Rattray, Sophomore, Massachusetts Institute of Technology

Eric Lander, Biology, Massachusetts Institute of Technology

David Housman, Biology, Massachusetts Institute of Technology
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OF MICE AND A MAN (Mario Capecchi Profile): What do you call something that’s part man, part mouse? This isn’t a bad joke or a science fiction movie… it’s science reality.  Once researchers find a gene responsible for human development or disease, their next step is often to invent a mouse, sometimes with a human gene inside. In this Secrets program we will meet the man who created these living tools for studying humans, Mario Capecchi.    His own story is almost as unusual as the mice he engineers.   

Producer: Heather Ross, Associate Producer: Trish Golden 

Mario Capecchi, Human Genetics & Biology, University of Utah

GETTING UNDER YOUR SKIN (Visual Biology): Seeing is believing.   As genomic science has pushed the understanding of how cells function, it has become necessary to pioneer better ways of seeing those cells at work.  New microscopy techniques combining fluorescent probes, laser-scanning technology, super computing power, and digital photography have given us a new look at cell processes.  The Joint Center for Bio-Imaging (Whitehead Institute and MIT) is developing new technology designed to peer inside living cells in whole organisms.  Called “optical biopsy”, it gives doctors a powerful new tool, which will speed diagnosis of many diseases.  

Producer: Paul Gasek, Associate Producer: Trish Golden

Jennifer Waters Shuler, Nikon Imaging Center, Harvard Medical School

Paul Matsudaira, Biology and Bioengineering, Whitehead Institute

James Evans, Whitehead Institute

Peter So, Mechanical & Biological Engineering, Massachusetts Institute of Technology

MAPPING THE MUTTS: Man's best friend is in trouble and we are partly to blame.  As we breed dogs with award winning traits, we are also inadvertently breeding dogs that have hip dysphlasia, blood disorders, and cancers. With the advent of genetic mapping breeders have a new tool to aid in breeding excellence in and diseases out of dog family lines.  The dog genome has already begun to help the dog and it just might help uncover human disease mysteries as well. 

Producer: Kelly Phipps, Associate Producer: Kelly Phipps 

Debbie Lynch, American Kennel Club, Canine Health Foundation

Kelly Frazer, Director of Genomics, Perlegen Sciences, Inc.

Dr. Emmanuel Mignot, Psychiatry and Behavior Sciences, Stanford University
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GENES ON ICE: More than a thousand years ago marauding Vikings from Scandinavia raided Scotland and Ireland, kidnapped slaves, many of whom were women, and carried them off to a remote island in the North Atlantic.  Scientists in that isolated place--today known as Iceland--believe their ancestors stashed a treasure trove in an unusual place...their countrymen's genes.  Geneticists hope that this gene pool, which has developed in relative isolation over the centuries, will be useful in comparing and identifying unusual genetic sequences that might be the cause of many inherited diseases. 

Producer: Julie James, Associate Producer: Julie James 

Dr. Kari Stefansson, Founder and CEO, deCODE genetics

Dr. Hakon Hakonarsson, Asthma Research, deCODE genetics

Johanna Rosa Kolbeins (Study Participant)
NIGHT OF THE TWISTED HELIX: We are all mutants under the skin.  Some mutations are good, some are bad. Some give us special abilities. Some kill us with diseases such as cancer.  These mutations, also called polymorphisms, drive the process of life.  It is change that marks the human genome more than rigidity.  It is less how the human genome is spelled than how it is misspelled that makes all the difference. And the human genome, far from being a fixed target, is a fluid, dynamic, evolving, variable, mutating code that is constantly updating what we are. 

Producer:  Paul Gasek, Associate Producer:  Julie James 

Dr. David Altshuler, Whitehead Institute, Harvard Medical School

Mark Daly, Computational Biologist, Whitehead Institute

Dr. Todd Golub, Whitehead Institute, Harvard Medical School

Dr. Andy Futreal, Cancer Genome Project, Wellcome Trust Sanger Institute

USING A KILLER TO CURE:  Sickle Cell Anemia is one of many diseases for which scientists and physicians have been trying to find a cure. Ground breaking research is on-going to develop a gene therapy that will be effective against the disease. A team from MIT and Harvard has been working with a lentivirus to transport the appropriate gene into the body where it will repair the blood-making stem cells involved in sickle cell. What makes this particularly fascinating is the lentivirus vector, which comes originally from Human Immunodeficiency Virus (HIV). We will see how HIV is cut up and fortified so as to prevent a deadly infection spreading in the recipient.  In a sign that the procedure works well, there have been talks recently with the FDA about beginning human clinical trials perhaps as early as next year. 

Producer: Naomi Spinrad, Associate Producer: Mara Myln 

Dr. Philippe LeBoulch, Medicine Harvard Medical School and VP and Chief Scientific Officer, Genetix Pharmaceuticals 

Dr. Lewis Hsu, Pediatric Sickle Cell Doctor/Emory University & Georgia Sickle Cell Center

Robert Pawliuk, Group Leader, Genetix Pharmaceuticals 

Chris Lundy, (former) sickle cell patient
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FUGU GURU: And this year’s Nobel Prize for medicine goes to…A man who probably should have won several times over.  Fifty years ago, Dr. Sydney Brenner was right beside Watson and Crick in the genetics revolution.  Yet his ideas stretch far into the future.  Find out why Brenner says insights into the human body should begin with a puffer fish and a microscopic worm. 

Producer: Heather Ross, Associate Producer: Trish Golden 

Sydney Breener, Nobel Prize Laureate
FIGHTING THE FUDGE FUNGUS: Our sweet life is under attack.  The war against Frost Pod, Black pod rot, and Witches broom is underway.  Ray Schnell from the USDA and Bill Guyton from the American Cocoa Research Institute have come together to fight these destructive fungi that could wipe out chocolate production across the planet.  Their weapon of attack: genetics.  By using genetic mapping they hope to be able to find and then breed trees that are strong enough to fight off these fungi enemy’s before it’s too late.  Producer: Kelly Phipps, Associate Producer: Kelly Phipps

Bill Guyton, Vice President Cocoa Research, American Cocoa Research Institute

Raymond, Schnell, Research Geneticists, USDA/Agricultural Research Services

RISK FACTOR: What makes someone want to be a skydiver, a fighter pilot, and a bicycle messenger in New York City?  Is it in the genes?  We will follow a NYC bicycle messenger on his daily route and find out why he chose such a dangerous job.  What is it about high-risk behavior that gives some people a thrill and terrifies others?  For those who love “living on the edge”, it’s a critical part of life.  

Producer: Kip Presthodt, Associate Producer: Luke Cline

Jorge Perez, NYC Bicycle Messenger

Dr. Ernest Noble, Psychiatry, University of California – Los Angeles

Doug Oberle, Skydiver
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CREAM OF THE CLONES: However you feel about clones, you may soon be having one for dinner - or breakfast or lunch. The Food and Drug administration is due something in 2003 to issue policy guidelines on the marketing of milk and meat products from cloned animals and their offspring.  The FDA previously commissioned a study by the National Academy of Sciences to highlight any food safety and other concerns.  The NAS found little cause for concern on that front, its report giving some comfort to dairy and beef farmers who have invested in the cloning of prize stock.  The episode features a Maryland dairy named Futureland and Castle Hill, and historic Virginia plantation, dedicated in the present tense to the raising of prime Black Angus breeding Stock.   

Producer: Dale Minor, Associate Producers: Trish Golden/Mara Mlyn

Greg Wiles, Futuraland 2020 Holsteins

George Hibbert, Castle Hill Farm

Eric Hallerman, Fisheries and Wildlife Sciences, Virginia Tech University

Stephen Sundlof, Center for Veterinary Medicine, Food and Drug Administration

ARRAY OF LIFE (Microarrays):  It took decades of research and knowledge to take scientists to the point where they could sequence the human genome.  Now it is being done everyday in labs across the country.  How is this being done?  What is gene microarray analysis? 

Producer:  Fran Victor, Associate Producer:  Mara Mlyn 

Jeff Johnson, Pharmaceutical Sciences, University of Wisconsin-Madison

Bob Thompson, Cellular Biology and Anatomy, University of Michigan
RAISING THE STEAKS: Cows is space!  It may not be such a far out idea.  Scientists in New York are researching to grow slabs of meat without the animal.  It would be a way for astronauts to eat fresh meat on long space journeys.  Recently they have successfully grown chunks of fish meat 14% larger in a high nutrient liquid.  But synthetic large fish isn't that uncommon.  There are over thirty-five species of genetically engineered fish currently being developed around the world. Scientists have been busy manipulating fish genes to help them grow faster, resist disease and tolerate different temperatures.  

Producer: Kip Prestholdt, Associate Producers: Trish Golden/Luke Cline 

Morris Benjaminson, Biology, Touro College

Fred Whoriskey, Research and Environment, Atlantic Salmon Federation
Tillmann Benfey, Biology, University of New Brunswick
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A COPY, RIGHT?:  This past November fertility expert Dr. Severino Antinori re-ignited the cloning controversy with his announcement that the first human clone would be born sometime in January of this coming year.  Meanwhile, Antinori’s one-time colleague, Dr. Panos Zavos, continues to claim that he will soon impregnate a dozen women with cloned embryos.  Is the much-anticipated dawn of human cloning finally upon us?  Not likely, according to Dr. Michael Conneally and bioethicist Arthur Caplan.  While seeing often means believing, the world is going to want proof that a clone is in fact a clone—and not a fake.  Now there is a test that could determine a clone’s authenticity.  Ironically, it is based on a DNA test that is often used to catch criminals.
(Note:  This program had just completed airing when the Realians made their recent announcement about a cloned baby.)

Producers:  Linda Duvoisin & Paul Gasek, Associate Producers:  Luke Cline and Kelly Phipps

Michael Conneally, Medical and Molecular Genetics, Indiana University School of Medicine

Panayiotis Zavos, Director, Andrology Institute of America

Arthur Caplan, Center for Bioethics, University of Pennsylvania School of Medicine

THE CASE OF THE MISSING GENE: Every year nearly 200,000 American women are diagnosed with breast cancer.  A girl born today has one chance in eight of developing the disease at some point in her life.  To cure breast cancer--or at least make it easily treatable--scientists say we need to know what's happening in our genes.  Researchers at the Cold Spring Harbor Laboratory in New York recently discovered a gene linked to sporadic breast cancers.  We'll learn about that gene and other inherited genetic troublemakers.  
Producers:  Julie James and Heather Ross

Michael Wigler, Cancer Research, Cold Spring Harbor Laboratory

Sharon Folland

Dr. Gregory Critchfield, President, Myriad Genetic Laboratories, Inc.

BYPASSING BUNNY: What do mice, rats, rabbits, monkeys, pigs, and cows have in common? Millions have been sacrificed for the sake of human medical research.  It is a fact that human medicine would not be where it is today without them.  But there is a growing inclination in the biotech industry to create non-animal toxicity tests for pharmaceutical compounds, which are better, faster, and cheaper than animal testing. Good news it would seem for Bugs and Mickey and Tom and Jerry and Babe the pig.

Producer:  Paul Gasek, Associate producer:  Teri Prestholdt

Linda Griffith, Chemical and Biological Engineering, Massachusetts Institute of Technology

Mitch Klausner, Vice President, Mattek Corporation

Chris DiFrancesco, Corporate Communications, Charles River Laboratories

Marilyn Brown, Animal Welfare and Enrichment, Charles River Laboratories 
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SKIN DEEP?:  What's the connection between genes and race?  It’s a loaded issue but one that scientists - and society - will have to deal with as genetic research advances.  Is race even the most relevant concept? Many scientists believe geographical origins are more relevant to variations in human genomes when comparing one group to another.  Nevertheless, researchers are finding genetic diseases that are more prevalent in particular racial groups.  And drug research has shown that reactions to certain medications differ between racial groups.  We examine the issues being raised as genetic research looks beneath the skin. 

Producer: Naomi Spinrad, Associate Producer: Mara Mlyn

Sally Satel, Psychiatrist, American Enterprise Institute

Shomarka Keita, National Human Genome Center, Howard University

Dr. Neal Benowitz, Medicine, University of California - San Francisco

OFFBEAT GENE: Have you ever had to cringe when you heard that certain someone make a wavering attempt at singing a favorite tune?  You wish they were endowed with musical ability like Beethoven and Mozart who could instinctively recognize musical notes and then name them.  The question of how musical talent develops brings up the nature versus nurture issue once again. Scientists are conducting family-based studies in hopes of learning how much of either trait is attributable to one’s environment, genetic makeup or a combination of both.  

Producers: Linda Duvoisin & Dave Bolton, Associate Producer: Mara Mlyn

Dennis Drayna, National Institute on Deafness

Roy Bogas, Concert Pianist

Jane Gitschier, Medicine and Pediatrics, University of California - San Francisco

MOTHER TONGUE: Whether you are verbose or taciturn, you have one of mankind’s distinguishing characteristics, the ability to communicate with language.  But how did we get this language and grammar in the first place?  A growing number of scientists are convinced that verbal communication is an instinct inherited through the genes.  Researchers in Europe say they have isolated a single gene that may be responsible for the development of language in the human species.  And by comparing it to similar genes in species that share humankind’s biological ancestors, they are discovering some fascinating clues about the evolution of man. 

Producers: Dale Minor & Liz Boggis, Associate Producers: Trish Golden & Kelly Phipps

Faraneh Vargha-Khadem, Cognitive Neuroscience, Institute of Child Health

Anthony P. Monaco, Neurogenetics, Wellcome Trust Center for Human Genetics

Molly Przeworski, Genetic Researcher, Max Planck Institute
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APPLE A DAY: Johnny Appleseed: man or myth?  Man, and certainly legend as well!  John Chapman was his real name, and in the 1830s he planted seedling apple orchards from Pennsylvania all the way to Michigan.  The result was thousands of different apple varieties.  Now, genetic scientists and growers are looking to orchards in such far-away places as Kazakhstan - the “birth place” of the apple - to find apple genes that could be bred into other stocks to help orchards fend off disease or weather the effects of drought or frosts.    

Producer: Paul Gasek, Associate Producer: Teri Prestholdt

Philip Forsline, National Apple Collection Horticulturalist, U.S. Dept. of Agriculture

Genarro Fazio, Research Geneticist, Cornell University

SCHIZOPHRENIA: THOUGHT CONTROL?: Schizophrenia is a mysterious, tragic brain disease that affects 24 million adults worldwide with hallucinations, delusions and other symptoms.  Wayne Keafer understands the disease first hand - he has it.  Like most victims of the disease he was diagnosed when he was in his late teens and has often wondered, “why me?”  Is it genetic or environmental?  Recently, a team of international researchers working with scientists at Virginia Commonwealth University identified a gene on chromosome six that is strongly associated with schizophrenia.  And researchers in Iceland have identified another gene that seems linked to the disease. This could be the first step in unlocking the secrets of this terrible mental illness. 

Producer: Kip Prestholdt, Associate Producer: Luke Cline

Dr. Anand Pandurangi, Medical College of Virginia, Virginia Commonwealth University

Dr. Kenneth Kendler, Psychiatry, Virginia Commonwealth University

Richard Straub, National Institute of Mental Health

Dr. Kari Stefansson, Founder and CEO, deCODE genetics

GFP, THE GUIDING GLOW: The discovery of Green Fluorescent Protein has revolutionized molecular biology.  Movement of living molecules generally are all but impossible to see but the advent of GFP made the invisible…visible.  The protein, found in jellyfish, helps researchers track protein molecules, in real time, and show how they build and maintain cells, and function in concert with other cells.  But other fluorescent colored proteins could aid scientific research in ways that GFP cannot.  Off the coast of Australia along the Great Barrier Reef, researchers are looking to coral in their search for new fluorescent proteins in other colors that could provide a boon to microbiologists.  Producers:  Paul Gasek, Luke Cline & Julie James

Associate Producer: Trish Golden

Vincent Pieribone, Cellular & Molecular Physiology, Yale University School of Medicine 

Jennifer Waters Shuler, Nikon Imaging Center, Harvard Medical School


Robert Hoffman, Founder, AntiCancer Inc.
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RUNNING ON EMPTY: Anorexia nervosa has been called the “starving in style disease” and is a dangerous, even deadly, illness.  It predominately afflicts young women, and doctors have long sought clues to its origins and causes.  In addition to social and environmental factors they now believe a genetic link may exist, meaning that some individuals could be genetically predisposed to anorexia.  By examining personality traits, specifically the affinity for perfectionism, in identical and fraternal twins studies, they are honing in on three areas of the human genome that could be influential in the onset of this life-threatening disease.

Producer: Liz Boggis, Associate Producer: Luke Cline 

Dr Walter Kaye, Psychiatry, University of Pittsburgh

Bernie Devlin, Psychiatry, University of Pittsburgh

Cynthia M. Bulik, Psychiatry, Virginia Commonwealth University

FROM SLIME TO SUBLIME: Evolutionary biologists will tell you it is in the double helix where you will find real diversity.  While we are similar to our fellow man in overall size, shape and stature, our differences are at the molecular level.  Yet interestingly, humans and other species have apparently evolved in a remarkably comparable fashion.  Gene mutations and the process of natural selection are responsible for who – and what – we are and will become.  Now, the genetic compositions of such creatures as butterflies and lobsters are beginning to yield some fascinating insights into just how parallel our evolutionary paths may be.

Producers: Dale Minor & Fran Victor, Associate Producer: Mara Mlyn

Sean Carroll, Howard Hughes Medical Institute, University of Wisconsin-Madison

Nipam Patel, Howard Hughes Medical Institute, University of Chicago

Chung-I Wu, Ecology and Evolution, University of Chicago

DAUGHTERS OF EVE: Mitochondrial DNA could perhaps best be described as, well, utilitarian.  It can assist law enforcement officials in catching criminals, it can help determine if a clone is a fake, and now, Bryan Sykes and his company, Oxford Ancestors, are using it to trace customers’ ancestral lineage – one hundred and fifty thousand years back in history!  According to Sykes, we are all descendants of seven ancestral mothers, who were all daughters of the original who archeologists call Eve.  

Producer: Julie James
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THE CASE OF THE BAD HIVES:  Dogs aside, you might consider the honeybee man’s best friend.  Not only does it produce honey and wax but it also pollinates many of our fruits and vegetables. However, the honeybee is in grave danger from something called foulbrood disease, as well as about a dozen other pathogens and parasites.  Should this insect succumb, the loss to American agriculture would be catastrophic, costing billions of dollars. Scientists at the USDA are fighting to save this munificent insect by mapping the honeybee genome, and they are closing in on certain disease-resistant genes.  Could a genetically engineered, disease-resistant honeybee soon be abuzz?  

Producer: Dave Bolton, Associate Producer: Mara Mlyn 

Mark Feldlaufer, Research Leader, US Department of Agriculture

Jeff Pettis, Entomologist, US Department of Agriculture

Jay Evans, Research Entomologist, US Department of Agriculture

THE DOUBLE’S DOUBLE HELIX:  Joe and Jason Zamoiski are twins, but until recently they were not certain whether they were identical or fraternal.  So they had their DNA tested to find out if they were conceived from one egg, thus making them monozygotic, or from two eggs, which would mean they are dizygotic twins.  We will find out why the difference is so important to these twins.  And then there is the question: do twins run in families?  We meet a family with three generations of doubles and a researcher in Oakland, California, who discusses the genetics of twins.  

Producers: Dale Minor and Kip Prestholdt,

Associate Producers: Mara Mlyn and Laura Bramon

Dr. Geoff Machin, Fetal Genetic Pathologist, Kaiser Permanente Oakland Medical Center

Dan Demers, Director, Fairfax Identity Laboratories

IDENTICAL TWINS - OPPOSITE SEX? It is a rare event but it does occur. More common, however, are identical twins that don’t resemble each other.  Doctors long believed that deciding whether sets of newborn twins were monozygotic (identical) or dizygotic (fraternal) could be easily resolved by determining the number of placentas.  Their rule was that dizygotic twins always have two placentas and monozygotic twins share one placenta.  But on occasion, a set of monozygotic twins delivers an unexpected, twofold surprise.  

Producer: Kip Prestholdt, Associate Producer: Teri Prestholdt
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OF MONARCHS AND MILKWEED:  The butterfly's transformation from humble caterpillar to winged beauty is one of nature's most captivating miracles. But now modern science and Mother Nature are locked in a duel.  And in this particular man v. nature conflict the magnificent monarch butterfly is suffering the consequences.  A genetically engineered corn crop called BT corn, specially bred to resist certain crop-eating insects, might have the unintended effect of endangering monarchs’ feeding and breeding habits.   Producer: Dave Bolton, Associate Producer: Mara Mlyn 

Orley R. Taylor, Director of Monarch Watch

Val Giddings, Food and Agriculture, Biotechnology Industry Organization

Lincoln Brower, Biology, Sweet Briar College

ONE HUNDRED BIRTHDAYS AND STILL TICKING:  Researchers are trying to understand how a group of 100 year-olds has managed to survive a century of living so well.  Is it healthy living that gives these centenarians their youthful glow, or could there be a genetic connection?  Some researchers think lifespan may depend on the telomerase gene we inherit and the length of the telomeres it builds in our cells.  Every time our cells divide, we lose a little bit of our telomeres and age in the process.  Some people think there may be a treatment related to telomerase that will lengthen life.  Others think that a telomerase therapy might actually shorten our lives by turning on cancer.  

Producers:  Dale Minor and Paul Gasek, Associate Producers:  Mara Mlyn and Kelly Phipps

Dr. Thomas Perls, Director Centenarian Study, Geriatrician, Harvard Medical School

Dr. Annibale Puca, VP Research, Centagenetix Inc

David Sinclair, Pathology, Harvard Medical School

Michael West, President CEO, Advanced Cell Technology

BUILT TO LAST:  Ever wish that you had a stronger back, improved vision or more acute hearing?  Why didn’t we evolve to grow older with fewer problems?  Scholars in Chicago, Illinois, are asking those very questions and they have drafted the blueprint for a new, improved and admittedly peculiar-looking human - a walking, talking ergonomic marvel.  But you’re not likely to see this prototype in a city near you - at least, not in our lifetime. 

Producer:  Julie James 

S. Jay Olshansky, School of Public Health, University of Illinois - Chicago

Bruce A. Carnes, The National Opinion Research Center, University of Chicago
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GENETIC INSIGHT:  People with macular degeneration liken their symptoms to having the wool pulled over their eyes.  Their vision gradually worsens due to cells degenerating in the center of the retina, which can eventually lead to blindness.  Macular degeneration is, in some cases, a heritable disease.  Now, doctors have located a gene that could be responsible for its passing from one generation to the next.  Their discovery could lead to new ways of detecting the onset of this potentially blinding disease, enabling people to take additional precautions to guard against it.  

Producer:  Fran Victor, Associate Producer: Laura Bramon

Dr. Paul Sieving, National Eye Institute

Radha Ayyagari, Ophthalmology, University of Michigan

GENETIC OBSESSIONS:  Jim Chesney used to constantly worry that his actions could harm someone.  Christopher King felt compelled to maniacally toil with things until they were perfect.  These two men suffer from obsessive-compulsive disorder, also known as OCD.  Thanks to treatment, Jim and Christopher’s conditions have improved over the years, but interestingly many of their relatives suffer from the very same illness.  Geneticists have located three regions on the human chromosome that harbor a gene that may make the bearer more susceptible to compulsive behavior.  This could lead to a breakthrough in diagnosing, treating and, hopefully, preventing OCD.  

Producer: Fran Victor, Associate Producer: Laura Bramon

Dr. Gregory Hanna, Psychiatry, University of Michigan Health System

LAB OF THE FUTURE:  Sequencing the human genome has meant completely reinventing not only the biology lab, but also the entire approach to biology.  This is a new science requiring a new lab, staffed with robots, which sequence DNA day and night. The team of scientists in this lab of the future includes not just biologists but mathematicians, chemists, physicists, robotics specialists and computer programmers.  Biology has become a science of information in which computing power, merged with genetic code, equals knowledge, insight and breakthroughs in human medicine.  The feedback loop is creating a cascade of discoveries that has begun to unlock the secret of life.  

Producer: Paul Gasek, Associate Producer: Kelly Phipps

Eric Lander, Center for Genome Research

Jill Mesirov, Bioinformatics and Computational Biology

John Rioux, Inflammatory Disease Research Group

Todd Golub, Cancer Genomics
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GENETIC COMB-OVER:  “Bald is Beautiful”?  Perhaps, but the San Diego-based company AntiCancer is working on a gene-based therapy - some might say cure - for baldness that would render that saying obsolete.  The idea for the treatment, which could come in the form of a topical cream, stems from AntiCancer’s research into ways to prevent hair loss during a cancer patient’s chemotherapy treatment.  The potential “gene cream” could provide a welcome boon to those with little left to spare on top.  But others worry that, in a society obsessed with physical beauty, using gene therapy for cosmetic changes will set a dangerous precedent.  

Producer: Julie James 

Robert Hoffman, Founder, AntiCancer, Inc.

Dr. W. French Anderson, Gene Therapy Laboratories, University of Southern California

Arthur Caplan, Center for Bioethics, University of Pennsylvania
LONGER LIFE FOR LIVERS:  The kidney and the heart are organs essential to life. They can, when damaged or diseased, remain functional with the help of man-made machines.  On the other hand, the liver has no similar mechanical support system for such emergencies - that is, until now.  Specialists have developed a device that can save lives when a liver fails.  The machine, dubbed MARS (Molecular Absorbent Recirculation System), is used extensively in Europe.  It is presently awaiting FDA approval in the U.S. MARS filters out toxins from the patient’s blood with the help of a critical protein called albumin.  However, there could be a shortfall of human albumin for use in these procedures unless genetic engineering steps in to assist.  

Producer: Fran Victor, Associate Producer: Teri Prestholdt

Dr. Robert Bartlett, Surgery, University of Michigan

SALT OF THE EARTH:  With the world population at 6 billion people and counting, a sufficient food supply is an ever-increasing concern. Meanwhile, twenty-five million acres of productive agricultural land are being lost each year as the soil becomes increasingly salty.  We could soon face a substantial shortage.  The question is: should we fix the soils or alter the genetics of the plants?  Eduardo Blumwald at the University of California, Davis is a pomologist.  (Pomology is the agricultural science centered on fruits and nuts.)  Blumwald has genetically engineered a tomato plant to endure salty soils.  His transgenic creation borrows a specific salt-tolerant gene from none other than the lowly cabbage plant.

Producer: Kris Larsen, Associate Producer: Eric Wills 

Eduardo Blumwald, Pomology, University of California, Davis

Emanuel Epstein, Retired Plant Nutritionist, University of California, Davis

Andrew Kimbrell, Executive Director, Center for Food Safety
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RHYTHM AND SNOOZE:  We know that our sleep-wake patterns are regulated by our body’s circadian rhythm - our internal clock.  And now doctors are learning more about a set of genes responsible for making this clock tick.  They are also discovering the circadian rhythms for our vital organs - working in unison to create a living, breathing, walking clock.  This system of “circadian genes” is responsible for regulating the sleep-wake cycle of other genes as well, proving that one's body is comprised of a series of circadian rhythms.  This scientific research could lead to new ways of treating those of us who are night owls or daytime larks.  

Producer: Fran Victor, Associate Producer: Teri Prestholdt

Joseph Takahashi, PhD, Investigator - Howard Hughes Medical Institute, Northwestern University

Phyllis Zee, MD, Director, Sleep Disorders Center, Northwestern Memorial Hospital, Northwestern University

Sylvia Lea Palmer, Sleep Disorders Patient
THE VIKING CODE:  More than a thousand years ago marauding Scandinavian Vikings raided the British Isles and carried off slaves - many of them women - to a remote island in the North Atlantic.  Scientists in that isolated place - today known as Iceland - believe their ancestors hid a treasure trove in an unusual place...their countrymen's genes.  Geneticists hope the Icelandic gene pool, which developed in relative isolation over the centuries, will help identify genes that cause many inherited diseases.  

Producer: Julie James 

Dr. Kari Stefansson, Founder and CEO, deCODE genetics

Dr. Hakon Hakonarsson, Asthma Research, deCODE genetics 

DECANTING DNA:  For the discerning palate, dinnertime wine selection extends beyond the simple question of “red” or “white.”  There are more than five thousand different grape varieties from which wine can be fermented.   Only the most learned of experts can differentiate the scores of variants.  So, to assist in identifying grape varieties, vintners and scientists began analyzing the grapes…genetically.  They soon discovered that they could also use genetics to trace the grapes’ ancestry as well as assist in controlling the microbiology involved in the fermentation process.  

Producer: Traci Zambotti, Associate Producer: Luke Cline 

Carole Meredith, Viticulture and Enology, University of California, Davis

Linda Bisson, Viticulture Immunology, University of California, Davis
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MAPPING MICKEY:  The mouse genome reinforces the idea that we should not judge a book by its cover.  Despite the striking dissimilarity of our outward appearances, humans and mice share 99% of their genes in common.  Also, it now appears that humans and mice share a common ancestor that lived millions of years ago.  The result of all this commonality benefits humans enormously.   Completing the map of the mouse genome will help us understand the causes and mechanisms of an array of human genetic diseases, as well as the history of our own evolution. By comparing the two genomes we can better identify the markers in our own genome, and better comprehend how we came to be in the first place.  

Producer: Paul Gasek, Associate Producer: Teri Prestholdt 

Eric Lander, Whitehead Institute, Center for Genome Research

Carol Bult, Associate Scientist, The Jackson Laboratory

Wayne Frankel, Senior Scientist, The Jackson Laboratory

Marianne Boes, Pleogh Lab, Harvard Medical School

Dr. Francis Collins, Director, National Human Genome Research Institute

IT’S ALL IN YOUR HEAD:  What do singers Elvis Presley and Loretta Lynn, actress Whoopi Goldberg and the author Virginia Woolf have in common?  Migraines.  In fact, there are an estimated 25 million Americans who regularly suffer the severe pain of migraines.  Roughly three out of four migraine sufferers are women.  A migraine is not your normal tension headache.  It's a specific type of pain - often a throbbing on one side of the head.  Sufferers - known as migraineurs - are usually sensitive to light and sound and they battle nausea, dizziness and mood changes.  The headaches often run in families.  Migraines cause misery for sufferers and have been a mystery for doctors.  But now science is decoding the migraine's secrets, and the answer may lie in researching tiny worms that seem to suffer from a similar affliction.  

Producer: Julie James

Dr. Kathy Gardner, Veteran's Administration Heath Care System, University of Pittsburgh

Dr. Miguel Estevez, Neurology, University of Pittsburgh
ARE THE VOICES IN THE GENES?:  Schizophrenia is a mysterious, tragic brain disease that affects 24 million adults worldwide with hallucinations, delusions and other symptoms.  Wayne Keafer understands the disease first hand - he has it.  Like most victims of the disease he was diagnosed when he was in his late teens and has often wondered, “why me?”  Is it genetic or environmental?  Recently, a team of international researchers working with scientists at Virginia Commonwealth University identified a gene on chromosome six that is strongly associated with schizophrenia.  And researchers in Iceland have identified another gene that seems linked to the disease. This could be the first step in unlocking the secrets of this terrible mental illness.  

Producer: Kip Prestholdt, Associate Producer: Luke Cline

Dr. Anand Pandurangi, Psychiatrist, Virginia Commonwealth University

Dr. Kenneth Kendler, Psychiatry, Virginia Commonwealth University

Dr. Richard Straub, National Institute of Mental Health

Dr. Kari Stefansson, Founder and CEO, deCODE genetics
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WHAT IF? A WORLD WITHOUT CODE:  James Watson and Francis Crick, the co-discoverers of the DNA double helix, changed the world forever when they unveiled their now famous molecular model fifty years ago.  Utilizing the data from previous biological research, Watson and Crick conceived an archetypal model that has become the foundation for molecular biology.  We talk with renowned geneticists and researchers alike as they discuss the great significance of the double helix model, pay tribute to its inventors, and ponder where we might be without this fundamental revelation.  

Producer: Paul Gasek, Associate Producer: Teri Prestholdt 

Rudolf Jaenisch, Founding Member, Whitehead Institute

David Page, Associate Director, Whitehead Institute

Phil Leder, Harvard Medical School, Howard Hughes Medical Institute

Mark Daly, Computational Biology, Center for Genome Research

Mark Kershner, Cell Biology, Harvard Medical School

Dr. David Altshuler, Center for Genome Research, Harvard Medical School

SEND IN THE MARINE:  We know that the mouse genome, so similar to a human’s, is a central component of multiple human-related biological studies.  But can sea creatures be helpful research partners, too?  In 1998, the Marine Biological Lab sent three toadfish up on the Shuttle Discovery with John Glenn to study the effects of weightlessness and space travel on humans.  In our visit to the MBL, we learn that toadfish and people have virtually identical inner ears - one of many examples of a shared evolution found in the marine environment.  

Producer: Paul Gasek, Associate Producer: Julie James

Steve Highstein, Investigator, Marine Biological Lab

Roger Hanlon, Marine Resources Center, Marine Biological Lab

Eva Czerwiec, Investigator, Marine Biological Lab

HEAL THYSELF:  At the age of three, Kyle Rattray developed a rare child-onset cancer of the kidney called Wilm's tumor.  The experience, which he survived, has directed his life toward cancer research.  Today, Kyle is a sophomore at MIT, taking biology from Professor Eric Lander and working on a research project in Professor David Housman’s lab - research aimed at his own cancer, Wilm's tumor.  Rattray is one of a new generation of medical researchers who must fill the ranks of an army at war with cancer and, hopefully, achieve the final victory.  

Producer: Paul Gasek, Associate Producers: Trish Golden and Teri Prestholdt 

Kyle Rattray, Sophomore, Massachusetts Institute of Technology

Eric Lander, Biology, Massachusetts Institute of Technology

David Housman, Biology, Massachusetts Institute of Technology
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THE SECRET OF LIFE:  Fifty years ago, James Watson and Francis Crick announced to skeptical patrons in a Cambridge pub that they had just discovered the secret of life: the DNA double helix.  Their discovery revealed the fact that all forms of life have a genome.  It is our one commonality.  Yet it was not enlightened guesswork alone that propelled Watson and Crick toward this fundamental revelation.  In addition to building on the work other scientists, a fortuitous (and un-acknowledged at the time) collaboration with Rosalind Franklin, a British X-Ray crystallographer, was of crucial help in their great achievement.

Producers: Paul Gasek and Ned Judge, Associate Producer: Teri Prestholdt 

Eric Lander, Whitehead Institute, MIT Center for Genome Research

THE FUTURE WRIT SMALL:  As laptops, mobile phones and other electronics continue to get smaller and smaller, scientists are looking at nanotechnology as the biggest tiny-frontier.  Nanotechnology will allow us to build things atom by atom, from the bottom up.   A new technology called nanolithography works fundamentally the same as the 4,000-year-old quill pen technology.  When dipped in DNA 'molecular inks,' these nano-pens allow scientists to utilize the unique binding properties of DNA to build things at the molecular level.
Producer: Fran Victor, Associate Producer: Teri Prestholdt

Chad Mirkin, Institute for Nanotechnology, Northwestern University

A KNOCKOUT FOR SCIENCE:  What do you call something that’s part man, part mouse? This isn't a bad joke … it’s science reality.  Once we find a gene responsible for human development or disease, the next step is often to invent a new mouse - sometimes with a human gene inside.  We will meet Mario Capecchi, the man who created these living tools for studying humans.  His own story is almost as unusual as the mice he engineers. 
Producer: Heather Ross, Associate Producer: Trish Golden 

Mario Capecchi, Human Genetics and Biology, University of Utah

DEADLY PATTERNS:  The process of identifying toxins and carcinogens is quite laborious.  It can take years and the costs can swell into the millions of dollars.  Ken Olden of the National Institute of Environmental Health Sciences is leading the way in a new field of science called toxicogenomics.  Utilizing the information from The Human Genome Project, Olden and his colleagues are studying genetic responses to certain chemicals thought to be dangerous.  Their goal is to create a database of how organisms respond to harmful chemicals, which could in turn help researchers and drug developers save considerable amounts of time and money. 

Producer: Julie James

Ken Olden, Director, National Institute of Environmental Health Sciences

SHOW 150
GENE HUGGERS:  There is a killer on the loose in California and it has struck fear in the hearts of local citizens.  This is no human outlaw, but rather a deadly virus on a killing spree that has left tens of thousands of beautiful oak trees dead.  Genetic detectives are now trying to decode this virus, which is a relative of the pathogen that caused the Irish potato famine in the 19th century.  They hope to learn more about which plants play host to it, and halt the assassin’s rampage.

Producer: Kip Prestholdt, Associate Producer: Eric Wills 

Dave Rizzo, Forest Pathologist, University of California, Davis

Matteo Garbelotto, Forest Pathologist, University of California, Berkeley

SUGAR RAYS:  Sugar created from rays of sunlight!  It goes on everywhere from sun up to sun down. During photosynthesis, the green pigment in plants, known as chlorophyll, ingests carbon dioxide and converts it to stored energy in the form of carbohydrates and sugars while emitting oxygen.  Archaeologists, anthropologists and paleontologists have always looked to the unearthing of ancient skeletons to yield new insights about our past.  Now, by examining the genomes of certain green-colored bacteria, scientists are looking even further back in time to study our beginnings. We have long known that photosynthesis is our central life-sustaining process, but science is now showing us that life actually began in a world without oxygen, where organisms, over millions of years, slowly learned the process of producing oxygen.  Evidence of this change is literally etched in stone…

Producer: Dale Minor, Associate Producer: Mara Mlyn 

Alan Jay Kaufman, Geology, University of Maryland

Jon Eisen, Evolutionary Biologist, The Institute for Genomic Research
WILL CONGRESS CLOSE DOWN CLONING?:  The recent claim by the Raelians that they have cloned a healthy human being was no doubt alarming to many.  It now appears to have been a hoax, but the idea of clones walking the earth can nonetheless be somewhat frightful.  Conversely, many people see merits in the other type of cloning, therapeutic, which involves letting a cloned egg develop to the point where its embryonic stem cells can be used to grow new tissues or reverse diseases.  This procedure fuels the controversy by once again posing a very difficult question:  where does life begin? As an embryo, or in the womb?  While the debate rages on, we will hear from cloning advocates and opponents as well as a Washington pundit, all of whom weigh in on this hot issue. Producer: Julie James

Senator Orrin Hatch, (R) Utah

Dr. Anthony Atala, The Children's Hospital Boston, Harvard Medical School

Reverend Jerry Falwell, Falwell Ministries

Morton Kondracke, Executive Editor, Roll Call

SHOW 151
BRAIN BIOCHIP:  Each year nearly 40 thousand Americans are told they have brain cancer, a disease that manifests itself as one of a wide range of tumors.  Testing tissues for the type and stage of these tumors is time consuming and, unfortunately, time is not a luxury that someone with cancer can afford.  A quick method for more accurate cancer diagnosis and subsequent tumor classification is urgently needed by doctors and their patients.  Enter the DNA Micro-array.  Doctors at Virginia Commonwealth University are developing this revolutionary technology to study gene expression profiles in cancerous tissues.  It will enable them to develop these profiles within hours, thus leading to a faster cancer diagnosis and greater hope for the patient.          

Producer: Liz Boggis, Associate Producer: Luke Cline 

Dr. William C. Broaddus, Neurosurgery, Virginia Commonwealth University

Anthony Guiseppi-Elie, Center for Bioelectronics, Biosensors and Biochips, Virginia Commonwealth University

QUICK FIX:  Why do some smokers become addicted to nicotine and others do not?  And does the tendency to smoke runs in families?  Researchers are conducting studies on identical twins – some smokers, some non-smokers – to help determine the heritability of nicotine addiction.  Identical twins have identical genomes, so if one of the twins is a smoker it is likely that his or her sibling will be a smoker, too.  By studying their metabolic reactions to the nicotine, these scientists expect to learn whether addiction is more a matter of character, environment or the genes.
Producer: Elizabeth Pearson, Associate Producer: Kelly Phipps

Gary Swan, Health Sciences, SRI International

Neal Benowitz, Clinical Pharmacology, University of California-San Francisco

PATENT PENDING:  Does gene patenting provide legitimate protection for intellectual property, or does it obstruct vital research into genetic disease?  Does it make a few rich at the expense of others, or does it support academic and research institutions struggling to get by?  The answer is…all of the above, and often at the expense of the patients who need help.  We will meet Pat and Sharon Terry, parents of two children with a rare disease of bodily tissues called PXE: Pseudoxanthoma Elasticum.  They have applied for the patent on the gene associated with their children's affliction and have created a database of all PXE patients worldwide. We will learn how they used business acumen and market forces to direct research into PXE for their children's and other PXE patients' benefit.  In most cases, gene patents have been granted to large pharmaceutical companies because their extensive investments can result in considerable profit when the patented genes are used to develop drug therapies. 
Producer: Paul Gasek, Associate Producer: Eric Wills 

Sharon and Pat Terry, PXE International
William Haseltine, Chairman and CEO, Human Genome Sciences

Andrew Kimbrell, Executive Director, International Center for Technology Assessment

Dr. Francis Collins, Director, National Human Genome Research Institute

SHOW 152 
PATIENTS TO WAIT:  In 1989, Cystic Fibrosis patients received wonderful news: researchers had identified the mutated gene responsible for their disorder.  Many thought a cure must be just around the corner.  CF is a lethal genetic disorder that sabotages the body's natural process for cleansing lung tissue of bacteria and other foreign material.  On discovering the defective part, researchers immediately started trying to cure CF through gene therapy - inserting a healthy gene to perform the cleansing function.  Fast forward to the present: still no cure and, while the average life span of patients has been substantially lengthened, the CF scourge continues. Does that add up to defeat?  No.  It simply means that scientific breakthroughs often are earned only after months or years of failures and disappointment.  The search for a cure marches on.

Producer: Dale Minor, Associate Producer: Mara Mlyn

Dr. Richard Boucher, University of North Carolina, Cystic Fibrosis Center

Raymond Pickles, University of North Carolina, Cystic Fibrosis Center

Robert Beall, President and CEO, Cystic Fibrosis Foundation

JOHNNY’S GENES:  Johnny Appleseed: man or myth?  Man, and certainly legend as well!  John Chapman was his real name, and in the 1830s he planted seedling apple orchards from Pennsylvania all the way to Michigan.  The result was thousands of different apple varieties.  Now, genetic scientists and growers are looking to orchards in such far-away places as Kazakhstan – the “birth place” of the apple – to find apple genes that could be bred into other stocks to help orchards fend off disease or weather the effects of drought or frosts.

Producer: Paul Gasek, Associate Producer: Teri Prestholdt 

Philip Forsline, National Apple Collection Horticulturist, US Department of Agriculture
Genarro Fazio, Research Geneticist, Cornell University

CLEAN GENES:  Arguably, the conflict of man vs. nature has never been more heated than it is today.  As a result, a new field of science has emerged called “environmental genomics.”  Chief among its pioneers is Craig Venter, mapmaker of the human genome, who is studying biotechnological methods of carbon dioxide sequestration - how certain organisms can assist in capturing and biologically transforming CO2 into a more useful substance, like methane.  Another cornerstone of this new discipline is bioremediation: the process of using organisms to remedy polluted areas, such as nuclear waste sites.  To further develop this concept, scientists are looking to a very mystifying creature that lives at the bottom of the ocean in hydrothermal vents. 

Producer: Kelly Phipps

J. Craig Venter, President, J.Craig Venter Science Foundation

Craig Cary, Marine Biology and Biochemistry, The Center for Marine Genomics

