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Rally outside the U.S. Supreme Court prior to oral arguments in AMP v. Myriad.
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For my mother, who gave me a microscope
and showed me its magic, and my father,
who let me launch rockets.









Nearly two centuries ago … Thomas Jefferson and a trusted aide spread out a magnificent map … The aide was Meriwether Lewis, and the map was the product of his courageous expedition … to the Pacific. It was a map that … forever expanded the frontiers of our continent and our imagination. Today the world is joining us … to behold a map of even greater significance. We are here to celebrate the completion of the first survey of the entire human genome.


—U.S. President Bill Clinton (2000)


[I]f anything is literally a common birthright of human beings, it is the human genome. It would thus seem that if anything should be avoided in the genomic political economy, it is a war of patents and commerce over the operational elements of that birthright.


—Daniel J. Kevles and Leroy Hood, The Code of Codes (1992)










Preface


“Free our genes!” The chants began just after dawn on April 15, 2013, reverberating defiantly across the empty Supreme Court plaza. As the gray morning advanced, demonstrators—mostly women wearing ribbons and hoodies—posed for television crews and shouted into megaphones. They brandished signs and placards hand-printed with messages like Outlaw Human Gene Patents and Human Genes Belong to Human Beings.


The case being argued that morning concerned a technical question—the proper interpretation of Section 101 of the U.S. Patent Act. The legal briefs were laden with references to nineteenth-century precedents and details of molecular biology. Typically, cases like this attracted the attention of a few biotech lobbyists, science journalists, and curious law students. Yet on that day, the scene outside the court resembled a major civil rights demonstration. What was going on?


In 2013, the United States Supreme Court was presented with a seemingly simple question: are human genes patentable? Its answer would have profound implications for the law, for science, for business, and for humankind in general. What exactly does it mean?


For the most part, the question is whether a single person or, more to the point, a single company can legally own the right to replicate the DNA that exists inside every man, woman, and child on the planet. And why would a company want to own this right and spend millions of dollars litigating over it? Because reproducing DNA in the laboratory is often the key to diagnosing deadly genetic conditions, assessing vulnerability to disease, and developing new drugs. In the United States alone, this is a half-trillion dollar market.


I spent much of one day in May 2009, in a large, artificially lit conference room at the Bethesda, Maryland, headquarters of the U.S. National Institutes of Health (NIH). NIH, established in 1887, is the nation’s biomedical research agency; it funds close to $40 billion in scientific research each year. Modern chemotherapy was invented there. Its researchers developed the vaccines for yellow fever and typhus and made significant contributions to those for COVID-19. And in the late 1990s NIH led the massive multinational effort to sequence the human genome.


I was there to attend a meeting of the National Advisory Council for Human Genome Research, the body that had overseen the Human Genome Project and now serves as the advisory group to NIH’s Genome Institute. In 2000, the Human Genome Project announced the first draft map of the genome of the human species, followed three years later by its complete DNA sequence. Now, the Genome Institute was leading even more ambitious projects aimed at mapping the invisible “microbiome” of organisms inhabiting the human body, discovering the association between genetic mutations and a host of human diseases, and uncovering the genetic code of cancer.


I was the only practicing lawyer on the eighteen-member council; most of my colleagues were geneticists, data scientists, and clinicians from prestigious research institutions. I was there because I knew something about patents, specifically about patents covering human genes.


In the late 1990s, when I was a junior partner at a large Boston law firm, I advised a consortium of pharmaceutical companies that funded research alongside the Human Genome Project. The consortium released its results into the public domain, so that all could use them freely. Though I can’t take credit for it, the SNP Consortium, as it was known, was phenomenally successful and became famous throughout the genomics research community. As a result I got to know many of the leaders of the Genome Institute, and was invited by its then-director, Francis Collins, to sit on its advisory council. There, I heard reports on the most cutting-edge genomics research being conducted around the country and got to help, in a small way, to chart the future of that research.


I clearly remember the council meeting in May 2009. Alan Guttmacher, the acting director of the Institute, had just delivered a report updating us on the many different projects under way. We were taking our morning coffee break, and I checked email on my Blackberry. An interesting news item caught my eye. The American Civil Liberties Union (ACLU) had just filed a lawsuit against a Utah-based biotech company called Myriad Genetics. The ACLU, in its first-ever patent suit, sought to invalidate several of Myriad’s patents covering two human genes known as BRCA1 and BRCA2.


The genes, and Myriad’s patents, were well known in the field. Myriad had used them to build a lucrative business testing women for genetic variants that pointed to a dramatically increased risk of breast and ovarian cancer. I had discussed these very patents with Dr. Collins before I joined the Institute’s council and shared his general unease with the practice of patenting complete human genes. Suffice it to say that many in the scientific community regarded Myriad’s patents, and the business strategies that it used to exploit them, with discomfort. In the NIH conference room that morning, the buzz of conversation swelled as more council members viewed the news reports on their devices. The scientific director of the Institute, Eric Green, was standing. “The ACLU sued Myriad,” he muttered to no one in particular. “Wow.” Murmurs of agreement echoed around the room.


From that moment, I was hooked by the case, which was known officially as Association for Molecular Pathology (AMP) v. Myriad Genetics. Gene patents had been around for more than twenty-five years and were an accepted, if controversial, part of the legal landscape; could this unorthodox attack really work? At the end of 2009, for unrelated reasons, I left my law firm to pursue a career in academia. I gave talks about the case and wrote articles about it in law journals. But as the legal battle between the ACLU and Myriad progressed through the court system, from a district court in New York to the circuit court of appeals in Washington, DC, and eventually to the Supreme Court of the United States (twice), I became convinced that more was at stake than an obscure doctrine of patent law. The case involved a broad array of personalities, from scientists and doctors to lawyers, patients, and advocacy groups. It also attracted the attention of people at the highest levels of the Obama administration, which intervened in the case in unprecedented ways. And it garnered more coverage from the popular media than any other patent case in recent memory, including a segment on 60 Minutes, not to mention op-eds by celebrities like Michael Crichton and Angelina Jolie. Something about the case had captured the public imagination like no other patent case had before, or has since.


In 2013, I began to interview everyone who would speak with me about AMP v. Myriad. In the midst of this work, I left American University in Washington, DC, to join the faculty at the University of Utah, the very place where Myriad was born. Over the course of the next seven years I interviewed nearly a hundred people involved in all aspects of the case: lawyers, judges, patients, scientists, doctors, genetic counselors, policy makers, and academics. In this book, I have tried to weave together their intertwined stories to show how they intersected at a unique moment in history.1 More than simply deciding a narrow point of patent law, AMP v. Myriad illustrates how the law is made in this country, and how politics, science, and litigation can sometimes converge in unexpected ways. In short, it is about much more than one company, two genes, or seven patents; it is about how the law struggles to keep pace with scientific advances, and how it can be moved in one direction or another by those who seize the opportunity.


But this is also a story about people and the unlikely series of events that led them to the Supreme Court on a drizzly day in April 2013. In fact, despite the thousands of hours of hard work that so many people put into AMP v. Myriad, pure chance played a surprisingly large role in how the case developed and, some would argue, how it turned out. From the very outset, this unlikeliest of patent cases was filed by a civil rights lawyer who knew nothing about biology and a young science policy analyst who didn’t have a law degree. The organization that employed them, the ACLU, had never filed a patent case in over a century of distinguished legal advocacy. Many of the experts they consulted said it was a lost cause. Yet this band of passionate advocates set out to overturn well-established policies that had been in place for more than three decades, taking on the biotech industry, the Department of Commerce, and the vociferous patent bar. If it sounds like the odds were against them, they were. This is their story.


 


1 The story of Myriad Genetics and its BRCA patents is not limited to the United States, and it has led to important legal developments in Canada, Europe, Australia, and elsewhere. But for the sake of the narrative, this book focuses largely on the debate and the case in the United States. Several excellent sources listed in the bibliography offer greater insight into the history of Myriad’s international patenting program.










Part I


Building The Case


The human genome underlies the fundamental unity of all members of the human family, as well as the recognition of their inherent dignity and diversity. In a symbolic sense, it is the heritage of humanity.


—United Nations Universal Declaration on the Human Genome and Human Rights (1997)












Chapter 1


Who Can We Sue?


The national headquarters of the American Civil Liberties Union occupies three floors of 125 Broad Street, a forty-story office tower near the tip of lower Manhattan. The building’s thin vertical ribs and smoky glass panes evoke the modernist 1970s design ethos that once pervaded the city, most memorably in the fallen twin towers that stood less than a mile away. From many of the ACLU’s floor-to-ceiling windows, one has an unobstructed view of the East River, where on a sunny morning the endless procession of taxicabs, limos, and delivery trucks crawling across the upper deck of the Brooklyn Bridge sparkles like a string of glass beads. Occasionally a blue, red, or yellow helicopter floats into view, shuttling Wall Street tycoons to their mansions on Long Island or circling the Statue of Liberty for tourists.


The other tenants of 125 Broad Street include an enviable roster of blue-chip ad agencies, financial consultants, and law firms. The building is owned by its principal tenant, Sullivan & Cromwell, a venerable legal juggernaut founded in the decade after the Civil War. But stepping out of the elevator into the ACLU’s offices, it is immediately apparent that one has not entered a high-priced legal boutique. There is no marble reception foyer, no chrome-and-leather seating, no oil paintings or Warhol lithographs—just a bustling bullpen of a workspace, teeming with office workers, photocopy machines, and student interns. The seventeenth floor is occupied by legal staff. Its internal corridors, designed by the building’s Park Avenue architects to invoke air and spaciousness, are instead crammed with dark metal filing cabinets topped by teetering piles of storage boxes, three-ring binders, and miscellaneous office equipment. There is barely room to walk without brushing up against these steel cavern walls.


One Friday morning in early 2005, Tania Simoncelli threaded her way through this cluttered warren. In her early thirties with thick brown hair, dark brown eyes, and a friendly, easygoing manner, she walked briskly, smiling at everyone she passed.


As the ACLU’s first and only scientific advisor, Simoncelli’s role was unique. Two years earlier she had been handpicked for the job by the organization’s executive director, Anthony Romero. Romero, a scrappy Puerto Rican wunderkind, had climbed his way from a Bronx housing project to Princeton and Stanford Law to become one of the youngest directors at the Ford Foundation. He took the reins at the ACLU, its first Latino and openly gay chief, six days before the 9/11 attacks. On September 14, with New York still blanketed by ash, the Reverend Jerry Falwell appeared on national television to blame the ACLU—with its support of abortion, gay rights, and secular schools—for turning God against the United States. But Romero didn’t blink. During his first month on the job, he was thrust into the maelstrom, and it invigorated him and the organization that he led. The ACLU’s campaigns against mass surveillance, the USA PATRIOT Act, and the incarceration of anyone with even the most tenuous link to Al-Qaeda gave the aging organization a vitality it hadn’t enjoyed since the civil rights battles of the 1960s. Donations poured in and Romero quickly doubled the size of his staff.


To Romero, the ACLU was the last bulwark of American civil liberties. Throughout its long history, the organization had battled the government’s use of technology in violating individual rights: wiretaps, hidden microphones, drug-sniffing dogs. Now, a whole new set of tools for abuse was emerging from the Wild West of science and technology. Things like internet surveillance, predictive profiling, and facial recognition had moved from the realm of science fiction to the nightly news. Romero wanted the ACLU to remain not only relevant, but indispensable, in the civil rights struggles of the future.


With the ACLU’s formidable reputation, Romero could have tapped anyone to be his first science advisor: an Ivy League professor, a Silicon Valley pundit, a Nobel laureate. But he didn’t want someone whose reputation was already cemented, who would mold the ACLU to his or her own views of the world. Romero and the ACLU’s leadership wanted someone young, ambitious, and intellectually curious. Someone who could work with them to shape the ACLU’s vision of science together and who had, in Romero’s words “a very high tolerance for the unknown.”


Tolerating the Unknown


That person was Tania Simoncelli. The youngest of four children, Simoncelli was raised outside of Philadelphia, the precocious daughter of an architect and an artist. As a student Simoncelli’s interests were wide-ranging, encompassing music, biology, ethics, philosophy, government, and environmental policy, to name just a few. While an undergraduate at Cornell University, Simoncelli chanced upon a unique interdisciplinary program in Biology and Society, which combined many of her diverse interests. She enrolled and soon became a research assistant to Professor Sheila Jasanoff, a key figure in the emerging field of science and technology studies (STS).


After graduation, Simoncelli moved to DC, where she worked as a policy and legal analyst. But she soon realized that she had more to learn. So after three years, Simoncelli left DC to pursue a master’s degree in international environmental policy at the University of California Berkeley. She wrote her thesis on conservation and bioprospecting in Costa Rica, but after getting her degree in 1999, she was not sure what to do next. So she turned back to one of her earliest passions, music, and devoted serious time to the cello—playing in ensembles, the occasional orchestral gig, and giving private lessons.


The San Francisco Bay Area at the turn of the millennium was a hive of intellectual activity. In nearby Silicon Valley companies were leading the global dot-com revolution, and biotech firms like Genentech were promising miracle cures based on the latest genetic discoveries.


In addition to a growing business landscape around human genetics, the 1990s saw increasing public awareness of the risks of genetic science. The film adaptation of Michael Crichton’s novel Jurassic Park was released in 1993, introducing moviegoers to the frightening possibilities of genetic engineering, and the 1997 blockbuster Gattaca portrayed a not-too-distant world of genetic perfectionism that darkly echoed the eugenics movements of the past. In real life, genetic technology was in the news as well, with the highly publicized race to sequence the human genome in full swing, and reports from Scotland of a cloned ewe named Dolly.


In some neighborhoods, you couldn’t enter a bar or café without overhearing at least one heated debate about the social and ethical implications of genetic technology. It was in this milieu that Simoncelli was approached by another former graduate student, Richard Hayes, who was putting together a group—part think tank, part agitprop—to focus on the social impact of genetic advances. He called it the Center for Genetics and Society, and he asked Simoncelli to join him. She was reluctant at first—Hayes had no money, he seemed more interested in banning farfetched research like human cloning than exploring more pressing issues, and her scientific interests were still focused on climate policy. But, eventually, she agreed, and they officially launched the Center in 2001 with a conference provocatively titled “Beyond Cloning: Protecting Humanity from Species-Altering Procedures.”


Simoncelli helped run the Center on a part-time basis for a couple of years. Operating on a shoestring budget, the Center served as a venue for local intellectuals, policy wonks, and graduate students to debate the ethical and social implications of new genetic technologies. One observer aptly called them “genome huggers.”


But after four years as a musician and part-time Center organizer, Simoncelli decided that it was time to move on with her career and get her PhD. With her credentials from Cornell and Berkeley, as well as her time at the Center, her record in science policy was strong. She applied to five different graduate programs and was accepted by all of them. After some soul searching, she decided on the prestigious Program in Science, Technology and Society at the Massachusetts Institute of Technology. MIT’s program accepted only four candidates that year, and they needed to know whether Simoncelli was coming. She had two weeks to accept.


Simoncelli was just finalizing her plans to move to Boston when a friend emailed her a job ad. It was for a new advisory position at the ACLU. Simoncelli said the job sounded interesting, but she was about to accept her offer from MIT. Her friend responded with one word: “Why?”


Soon, Simoncelli flew to New York for an interview. The rest happened quickly. Everyone at the ACLU who met Simoncelli wanted to hire her. For them, she offered the perfect blend of intelligence, savvy, and passion. The fact that she didn’t have a PhD didn’t bother them—none of them did either. For Simoncelli it was a once-in-a-lifetime opportunity to help shape an important institution’s policies and perspectives on emerging questions at the intersection of science, law, and policy. She politely deferred her admission to MIT and packed her bags for New York.


A Science Angle


By early 2005 Simoncelli had spent nearly two years at the ACLU. Her role was to advise the organization about emerging scientific issues that had a civil liberties angle, then to help find ways to address them. The job was demanding. Simoncelli was a non-lawyer surrounded by a hundred of the most dedicated and hard-charging lawyers in the country. Getting them to pay attention to highly technical issues in the midst of a host of other responsibilities and crises was not easy, but it was just the kind of challenge that Simoncelli had been looking for.


At Cornell, Simoncelli’s advisor Sheila Jasanoff had taught her how to think critically about emerging issues at the intersection of science, technology, law, and ethics. Simoncelli took these lessons to heart. One area that concerned her was criminal law. For years, MRI machines had been used to scan patients’ brains for tumors and blood clots. Now, a handful of researchers were proposing that “functional” MRI scans (fMRI) could reveal whether a person was lying. Was fMRI the Holy Grail of the criminal justice system, a scientifically validated lie detector? Some people, especially those in law enforcement, desperately wanted to believe so. But Simoncelli believed otherwise. Some red and green splotches on a computer monitor could not bare the soul of someone under interrogation. She organized a series of briefings for the ACLU on these issues, hoping that the organization could intervene before flimsy brain scan evidence was used to convict innocent people.
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Tania Simoncelli, the ACLU’s science advisor, who first raised the idea of a lawsuit challenging gene patents.





Then there was genetics. Scientists were increasingly linking a person’s genetic code not only to physical characteristics and illnesses, but to behavioral traits—intelligence, musical talent, even the propensity to believe in God. In 2000, while Simoncelli was at Berkeley, the draft map of the human genome was released to international acclaim. But nagging concerns were emerging about the ways that this powerful new knowledge could be used. Could the police arrest someone with a genetic predisposition toward violence? Could an employer fire someone with a predilection for alcoholism?


This set of issues was connected to DNA warehouses. Since the 1990s, first the FBI, then local police departments, routinely collected DNA from criminal suspects. So-called DNA fingerprinting was the gold standard for placing individuals at crime scenes. Television shows like CSI and Law & Order convinced the public that a tiny speck of DNA could crack any case. But what happened to all of that DNA once an investigation ended? Could the police keep it on file, just in case? Should the government keep a perpetual DNA record of everyone in the country? The ACLU had long opposed such measures, and when Simoncelli arrived, these issues quickly landed on her plate.


The post-9/11 ACLU was a large and sprawling organization still coming to grips with its renewed stature. Not only was there a national office in New York, but local offices existed in nearly every state in the country. Groups within the ACLU focused on particular subject areas: racial discrimination, freedom of the press, women’s rights, sexual identity issues. A big part of Simoncelli’s job was engaging busy legal staff in an exploration of emerging scientific questions that had implications for civil liberties. Some topics, like DNA fingerprinting, tied naturally to the ACLU’s existing programs and priorities. But other issues were harder to pigeonhole.


From graduate school, Simoncelli knew that one of the best ways to attract harried and overworked people was by offering them food. So she organized a series of informal lunchtime sessions with scientists and other experts who would talk with ACLU staff about emerging scientific issues over boxed salads and sandwiches. Sometimes the sessions were more extensive, and included one- or two-day offsite retreats. All of these events enabled Simoncelli to raise awareness about scientific issues that impacted civil rights and to build coalitions of interest within the ACLU.


But even when Simoncelli did manage to kindle interest, at the end of the day what the ACLU did best was litigation. To be most effective, it needed a litigation angle on an issue: someone to sue, someone to represent. Simoncelli lacked the hands-on legal experience to develop a case strategy for her science issues. To get this perspective, she sought out a veteran ACLU litigator named Chris Hansen.
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Chris Hansen, a senior attorney on the ACLU National Legal Staff, who spearheaded the gene patenting lawsuit.





The Jedi Master


Hansen was a member of the ACLU’s National Legal Staff, one of a handful of civil rights defenders–at–large—free-ranging Jedi masters with the authority and financial backing to pursue whatever causes concerned them the most. As Hansen explained, “It was my job to look for an injustice, somewhere, anywhere in the country. I was unlimited by subject-matter area. I was unlimited by geography. All that I had to find was an injustice that was civil liberties–related, and it was my job to figure out a way to fix it. That was a pretty good job.”


Tall and outdoorsy with salt-and-pepper hair, Hansen was seated behind a modest wooden desk, its scratched surface remarkably clear of papers, files, and other detritus. In keeping with the ACLU’s egalitarian ethos, his office wasn’t large, and its view was mostly obstructed by a gray office building across the street. One had to lean over the credenza to catch a glimpse of the sparkling river to the east.


A copy of the New York Times was often unfolded on Hansen’s desk. For a civil rights advocate, early 2005 was not an encouraging time. George W. Bush and Dick Cheney had just been sworn in to a second term. Hopes for a reversal of the administration’s controversial policies on surveillance, detention, and torture were all but dead. The crippling wars in Iraq and Afghanistan staggered on; the military officially ended its fruitless search for Saddam Hussein’s weapons of mass destruction; countless detainees continued to languish at Guantanamo and other black sites; and extremists on three continents ramped up their targeting of major cities, usually followed by predictable law enforcement crackdowns. Overall, the news was not good.


Nevertheless, Hansen smiled when Simoncelli poked her head into his office. He liked her and, as he had told her more than once, thought she had the coolest job at the ACLU.


“What’s up?” he asked, pivoting toward her in his high-backed leather chair, the only concession to traditional lawyerly accoutrements that Hansen made.


Simoncelli took a seat across the desk from Hansen. She glanced at the only decoration in his office—a disorienting surrealist print by the French painter Yves Tanguy, Hansen’s favorite artist. She began by explaining that she was trying to find litigation angles for some of the science issues she had been thinking about.


“Like what?” Hansen asked. His voice was flat and unaccented, betraying his Midwestern roots. “Of all the issues you’ve been looking at, which are the most important?”


Simoncelli, becoming enthusiastic, sped up, speaking and gesturing with her hands while her words flew. She began with brain imaging—fMRI. If this technology were admitted as evidence in court, someone could be convicted of a crime based on nothing more than electrical activity in her brain. Was there a way to challenge the use of this technology in the courts?


Hansen thought for a moment. fMRI sounded like a new gloss on the old polygraph lie-detecting machine. They were banned from court in most states now, after the evidence proved them unreliable. Simoncelli nodded. Hansen suggested that she might want to review the cases rejecting lie detector evidence. Some of them might be broad enough to encompass fMRI results.


“Great.” Simoncelli nodded, scribbling notes on a legal pad.


She moved on to genetic discrimination. Could they bring a lawsuit if an insurance company discriminated against someone who had the “wrong” DNA profile? Insurers already refused coverage to people infected with HIV—could a genetic propensity for heart disease or cancer be next? And what about employers? Could job interviews routinely require DNA tests, resulting in what one commentator called “cadres of the genetically unemployable”? Hansen considered the question. It was a good issue, he said, but without laws on the books, it was hard to see a litigation strategy. As Simoncelli knew, the ACLU was already supporting legislation to address the issue, and Hansen recommended that she try to engage further on the legislative front.


She nodded, again noting Hansen’s suggestion. “Then there’s gene patenting,” she said.


Hansen furrowed his brow. “Gene patenting,” he said. “What’s that?”


“We discussed it at the meeting in Boston,” she said. “Gene patents.”


Hansen shrugged. He hadn’t attended that meeting.


“OK,” said Simoncelli. Last year she had convened a two-day symposium of top academics and policy makers in Boston to help the ACLU think through possible objections to gene patenting. She quickly summarized what had been discussed.


When she finished, Hansen shook his head. “That can’t be right,” he said.


“Chris, it’s right,” she said. “The Patent Office has been issuing patents on human genes for more than twenty years!”


Hansen shook his head again. He was no expert in patent law, but surely Simoncelli, who, after all, wasn’t a lawyer, had to be misinterpreting something. “They must be patenting the method for getting the DNA, or the function of the gene, or something like that,” he said.


“That, too,” Simoncelli answered. “But that’s not what I’m telling you. They have patents on the DNA. The genes themselves are patented.”


Hansen exhaled. What Simoncelli was saying made no sense. How could you patent a part of the human body? “I don’t believe it,” he said. “Show me.”


“OK,” Simoncelli said, rising to the challenge. She left Hansen’s office and threaded her way through the corridors and filing cabinets back to her own. She turned on her old PC and once the computer came to life, searched through her folders, pulling up three short articles that explained what was happening with gene patents. She typed Hansen’s email address and hit Send. Then she waited.


Twenty minutes later, an agitated Hansen burst into her office. “My God,” he exclaimed. “You’re right!”


Simoncelli smiled. “Told you so,” she said, only half joking.


Hansen shook his head in disbelief. “But that’s just … wrong,” he said. How could a human gene be patented? How could the genetic code inside a person be owned by a company, or parceled out to different buyers like lots in a housing development? The very notion was absurd, it was offensive. If this were true, and he still had his doubts, Simoncelli was on to something. Something the ACLU should get involved in. Something that the ACLU should stop.


Simoncelli was elated by Hansen’s sudden enthusiasm. This was why she had joined the ACLU. “So what do we do now?” she asked.


Hansen folded his arms and smiled. The answer was obvious. “Who can we sue?” he said.










Chapter 2


The World in the Helix


The next Monday, Hansen dropped by Simoncelli’s office. He was dressed in his typical attire: jeans, a collared shirt, comfortable loafers. The ACLU was casual, but not Greenpeace or Berkeley. People didn’t come to work in flip-flops or protest T-shirts.


Before Simoncelli could even ask him how he was doing, Hansen began. He had been thinking about the gene patenting issue over the weekend and wanted to explore it further. “Where do we start?” he asked.


The question caught Simoncelli off guard. She had temporarily put aside their discussion of gene patenting while she turned to other work. She was thrilled but a little surprised, not only that Hansen remembered their conversation, but that he was so animated about it.


“I’m not sure,” she said.


Hansen pressed her. “I’m serious.”


Simoncelli took a deep breath. There was so much to cover—the gene patenting debate had been going on for years in academic circles. They would need to dive into a huge body of literature, cases, and the patents themselves.


Hansen, hooked on the idea, was drawing Simoncelli into a litigation battle plan. He’d read the articles that Simoncelli had sent, plus a few more.


“I cannot believe the U.S. government is issuing patents on these things,” Hansen continued, pacing and waving a printout of one of the articles. “That is just totally offensive. We need to do something about this.”


Simoncelli nodded. They would figure it out.



Meet Your Genome


The human genome is embodied in an infinitesimally tiny, threadlike bundle in the nucleus of each of the hundred trillion cells in our bodies. It is a blueprint for everything that makes us human, from the biochemical inner workings of our bodies, to the structure of our organs, to our outward physical features. Genetic variations that have accumulated over the eons explain why the average Dutch man is six feet tall and the average Guatemalan woman stands only four feet eleven inches. Whether we have freckles or dimples or double-jointed thumbs, whether our hair recedes from the front or from the sides or not at all, and whether we are more or less susceptible to certain diseases are all determined by minute variations in an otherwise uniform genetic code.


A great deal of the genome is not uniquely human, but exists within every living organism, from blue-green algae to Siberian tigers. School children learn that we share 40 percent of our DNA with the humble banana plant, musa acuminata. But the commonalities increase as we move “up” the evolutionary ladder. We share about 99 percent of our DNA code with chimpanzees and 99.5 percent with every other human being. In that final half-percent is everything that makes us genetically unique from everyone else (except our identical twins).


Despite its power to define our physical characteristics, the genome is more than a recipe book. It is a living history of everything that came before us, as if every architect carries in his pocket the plans for the Great Pyramid, the Hoover Dam, and the Tokyo subway system. Long after the grass has swallowed their graves and their names are lost to time, there are still living vestiges of forgotten ancestors in our DNA. It records their migration over endless Asian steppes and dark Polynesian seas, along the Silk Road and across the Bering Strait. It hints at where they settled down, where they died, and with whom they bore children.


But the genome is also more than a record of human peregrination. It is a great chain of being linking us all the way back to the dawn of life on earth. Each of our cells dutifully replicates code from ancient viruses transmitted by insects to the earliest mammals. We bear vestiges of the first lungfish that crawled out of the ocean to breathe and live on dry land, and the genes of long-vanished hominid ancestors identified only by fossilized bone fragments—all still present within our vast bio-cellular archive.


The genome is made principally of a chemical called DNA, a long, spiraling molecule composed of four different nucleotides, or “bases”—adenine, guanine, thymine, and cytosine, usually abbreviated as A, G, T, and C. These bases occur in pairs that are strung together like the rungs of a ladder. The ladder, in turn, is twisted like a corkscrew, forming the famous “double helix” structure that James Watson and Francis Crick, with the help of images taken by Rosalind Franklin, discovered in 1953.


In total, each of us has about 3.2 billion of these ladder rungs, which are organized into twenty-three long, coiled strands called chromosomes. If all of the DNA contained in a single cell were unbundled and stretched out like a giant ticker-tape, with each base just an eighth of an inch wide, the whole thing would be about 6,300-miles long—the distance from Chicago to Tokyo. Along that 6,300-mile strip, the entire range of human diversity—every difference among us, good, bad, and irrelevant—would stretch just 31.5 miles (one half of one percent of the sequence), landing in the nearby Chicago suburb of Schaumburg, Illinois. Everything from Schaumburg to Tokyo is a compelling argument for brotherhood and sisterhood, not just with other human beings, but with all life.


The size of the genome may be impressive, but it is the order of its individual building blocks that is all-important. Determining the exact sequence of the 3.2 billion DNA base pairs in the human genome was a monumental scientific undertaking. When the first gene sequencing technology was developed in the 1970s, it took researchers years of painstaking work, and more than a small degree of luck, to piece together the DNA segments linked to distinctive biological effects, usually debilitating hereditary diseases. Using these tools, early gene hunters discovered tiny irregularities in the genome—often a single switched pair of DNA bases somewhere among the 3.2 billion—that led to genetic conditions like Huntington’s disease and cystic fibrosis.


How can such tiny genetic variations cause such grievous and far-reaching effects? Scattered throughout the genome are stretches of DNA called genes. Genes encode more complex molecules called proteins, which carry out many of the important cellular functions in the body—breaking down sugars, repairing cellular damage, suppressing tumor growth. In an automobile, each discrete component—the brakes, the crankshaft, the hood ornament—is made according to a detailed mechanical plan. If the plan for a particular component contains even a small error, then that component may not work properly, or may not be included in the car at all. If the hood ornament is defective or missing, we don’t care much—the car will still drive. But if the crankshaft is missing a bearing, or the brake system has a crossed pair of wires, then the car could break down and people could die. Likewise, when the gene responsible for making a particular protein contains a flaw—usually called a variant or mutation—the protein might not be made, or it might not function properly. Errors like this often have serious effects: diseases, birth defects, and even death.


Back in the 1980s, researchers estimated that each human has about one hundred thousand genes. Today, that estimate has dropped to around twenty thousand, with genes ranging in size from a few hundred to more than two million base pairs. Despite their importance, genes only represent about two percent of the DNA in the human genome. The rest of our DNA carries a wealth of historical and ancestry information, but its biological function, if any, remains murky.


By the mid-1980s, technological advances began to enable the large-scale, rapid determination of DNA sequences. For the first time, scientists were able to dream about decoding not only individual genes, but the entire human genome. Having a baseline human genome, they thought, would create a research tool of unparalleled potency. If we knew the “normal” genetic code for humans, it would be that much easier to identify the variants that cause genetic diseases and abnormalities. Thus, in 1988, the Human Genome Project (HGP) was born.


The HGP was one of the largest and most expensive scientific enterprises ever undertaken, rivaling the Manhattan Project and the Apollo moon program in both scope and expense. Working together, and racing with competing corporate efforts, government and academic labs around the world completed a rough map of the human genome in 2000. This monumental accomplishment was jointly announced by British prime minister Tony Blair and U.S. president Bill Clinton, who proclaimed that, “Today, we are learning the language in which God created life.” The full sequence of the human genome was released in 2003, though refinements continue to be made today.


But even with its basic sequence decoded, the genome, stretching before us in all its microscopic immensity, remains one of the great mysteries of science. Like the deepest trenches of the ocean and the farthest reaches of space, what we have learned about it is dwarfed by what we still don’t know. Though it is as close to us as it can be: coiled and working relentlessly within each of our trillions of cells, exactly how it makes us who we are still defies understanding. It is biomedical science’s last frontier, a sprawling dark continent, unspoiled and unknown. To Simoncelli and Hansen, the very notion of laying claim to this common domain of humankind offended the conscience. It shouldn’t be done, and it had to be stopped.










Chapter 3


The Gene Queen


Despite his initial enthusiasm, Chris Hansen knew better than anybody that the ACLU was a long way from challenging gene patents in court. The first obstacle was the simple fact that the ACLU had never brought a patent case. If Hansen were a gambling man, he would have bet that not a single lawyer at the ACLU had ever taken a law school class on patents.


Still, he thought, that deficiency could be overcome. ACLU attorneys are generalists. Unlike their counterparts at big law firms, they don’t specialize in narrow fields like international debt restructuring or hospital regulation. While ACLU lawyers have a general focus on civil rights and know the Constitution backward and forward, the cases that they bring, whether dealing with school desegregation, prisoners’ rights, or flag burning, all involve different sets of legal rules, customs, and factual circumstances that they learn as needed on the long road to trial. That was one of the best parts of the job. So with a little help, Hansen was confident that he could learn not only molecular biology and genetics, but patent law. How hard could it be?


One of the three articles that Simoncelli sent Hansen after their first conversation was by a law professor named Lori Andrews. Andrews taught at the Illinois Institute of Technology in Chicago, and had first met Simoncelli as an invited guest speaker at the Center for Genetics and Society at Berkeley.


To say that Andrews was an unconventional academic would be an understatement. Blonde and fashionable, with the penetrating gaze of a television detective, Andrews had a flair for publicity. She was a popular commentator on cable news shows, where she discussed attention-grabbing issues like human cloning and designer babies. In profiling Andrews, the glossy women’s magazine MORE aptly dubbed her “the Gene Queen.”
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Lori Andrews, a law professor and advocate, was one of the first people to write about legal issues in genetics.





Andrews, a Yale law graduate, started her legal career in the early 1980s focusing on cutting edge reproductive technologies like in vitro fertilization and embryo selection. This soon drew her into the world of genetics. In 1987 she published a book, Medical Genetics: A Legal Frontier, one of the first serious attempts to address the legal and ethical issues in the burgeoning field.


Andrews’s timing couldn’t have been better. The year after her book was released, the federal government kicked off the Human Genome Project. Its first director was James Watson, who shared the 1962 Nobel prize with Francis Crick and Maurice Wilkins for discovering the double helix structure of the DNA molecule. Conscious of the implications that mapping the human genetic code might have for humanity, Watson insisted that Congress earmark 3 percent of the massive project’s budget for the study of its attendant ethical, legal, and social issues (ELSI). Arguably the nation’s most revered scientist since Albert Einstein, Watson usually got what he asked for. Congress apportioned not three, but 5 percent of the HGP’s budget for ELSI research and formed a permanent working group to advise the government on these issues. In 1995, Lori Andrews became its chair.


Thus, by the late 1990s the Gene Queen was well-known among scientists, lawyers, and policy makers within the closely knit genetics policy community. She was doing work that no one had even dreamed of a few years earlier.


So it was not surprising when, in early 2000, Andrews received a visit from a suburban Chicago couple, Dan and Debbie Greenberg, who were looking for an expert on genetics law. The Greenbergs’ two children had died from a rare neurodegenerative disorder known as Canavan disease. The couple explained that in 1987 they approached a Chicago physician, Dr. Reuben Matalon, for help in solving the puzzle of this rare and deadly disease. Based on the recurrence of Canavan disease in certain families and populations (notably those of Ashkenazi descent), Matalon suspected that its roots were hereditary. This meant that if he could identify the specific genetic defect that caused the lethal condition—the slipped crankshaft or the unresponsive brake pedal—he could develop a prenatal screening test to tell parents whether their unborn children would be affected. This is what the Greenbergs were after.


The Greenbergs worked tirelessly to persuade other Canavan families to contribute their children’s blood, urine, tissue samples, and even autopsy results to Matalon’s research. Those who could afford it also gave money. Thanks to their support, in 1993 Dr. Matalon successfully identified the gene (known as ASPA) responsible for Canavan disease. He published his findings in the prestigious journal Nature Genetics, and soon clinics around the country began to offer families free screenings, much as they were doing for another deadly hereditary illness, Tay–Sachs disease.


But in 1997, Matalon’s new employer, Miami Children’s Hospital, sent shockwaves through the Canavan community. The hospital, with Matalon’s cooperation, had obtained a patent covering the Canavan gene. Armed with the patent, Miami Children’s Hospital began to demand payment from clinics that offered testing for Canavan disease. This was a problem, since most clinics tested patients for free. So when the hospital demanded payment, these clinics stopped offering the test. The Greenbergs and other Canavan parents felt betrayed. They had donated their own children’s DNA to the research effort so that others could be tested. But now, the hospital claimed that it owned the results of that research. Dan Greenberg, a graduate of DePaul law school, decided that they should sue Miami Children’s Hospital to prevent it from enforcing the patent. Luckily for the Greenbergs, Andrews, by then one of the nation’s best-known experts in genetics law, was just a few miles away.


At the time she was approached by the Greenbergs, Andrews had not spent much time considering gene patents. Her intellectual calling cards were the ownership of body parts and new reproductive technology. Patents were an obscure sub-specialty of the law that primarily interested lawyers who had once been engineers and scientists. In her latest book, Future Perfect: Confronting Decisions about Genetics, Andrews included all of one sentence about patents. How, she wondered, could Miami Children’s Hospital patent the Canavan gene? Wasn’t that like owning something inside the Canavan patients’ bodies, like their kidneys or their spleen?


After hearing the Greenbergs’ story, Andrews offered to represent the family pro bono—without charge. Working with a law student, a clinical instructor, and volunteers from a large Chicago law firm, Andrews outlined a case against Miami Children’s Hospital. They accused the hospital of violating its ethical duties to the Canavan parents, of using donated blood and tissue without informed consent, of fraudulent concealment, and several other forms of misconduct. At first things seemed to be going well and Andrews succeeded in generating some publicity for the case. She flew to Washington to speak with congressional staffers. She wrote articles and opinion pieces. She and Dan Greenberg were featured on the prime-time TV news show 60 Minutes, where host Morley Safer ominously intoned, “Chances are, your genetic structure and mine, our most private property, may well belong to someone else.”


But things soon took a turn for the worse. On the day their brief was due in court, the Chicago law firm suddenly backed out. Its representative explained that taking a stand against the hospital and its patents could damage the firm’s lucrative biotech practice. Andrews was furious, but the big firm lawyers would not budge. What’s more, the hospital was seeking to move the case from Chicago to Miami, which would significantly drive up the costs for Andrews and the Canavan families.


Now, desperate for help in what was proving to be a complex and difficult case, Andrews turned to an organization that had made its name representing unpopular clients and hopeless causes: the ACLU. But when she met with lawyers at the ACLU’s Chicago office, she was turned away. Though sympathetic, the ACLU attorneys explained that they only sued the government, not private companies or institutions. With no help forthcoming, Andrews and her small academic team did their best to litigate the case, first in Illinois, and then in Florida. Not surprisingly, in 2003, out-gunned and out-lawyered, they lost. The court dismissed five of their six claims outright, and they lacked both the money and the resources to continue to pursue the sixth.


The disappointing outcome taught Andrews some valuable lessons about litigation. For one thing, it was clear that a law professor, a student intern, and a handful of well-meaning volunteers could not mount a legal challenge against a well-funded institution. Any serious lawsuit would require a lot more litigation muscle. Second, Andrews began to appreciate the power that patents could give their owners. Canavan disease is extremely rare. But what about more prevalent conditions? Genes linked to diseases like cystic fibrosis, hereditary deafness, Alzheimer’s disease, and, the biggest of them all, cancer, were being discovered with growing regularity. Were these genes being patented too? Andrews was not yet a patent expert, but she had spent years writing about issues like organ donation and tissue ownership. Patenting genes—parts of the body—was just a small step from laying claim to someone’s spleen.


Then, as fortune would have it, the ACLU hired Tania Simoncelli, Andrews’s old acquaintance from the Center for Genetics and Society. Now Andrews had not only an ally in the growing field of genetics and law, but one who might give her an entrée into America’s great civil rights litigation machine, the ACLU.


Simoncelli called Andrews shortly after she met with Hansen in 2005 to toss around ideas about how the ACLU might mount a legal challenge to gene patenting, a challenge that wasn’t just technical, but had a civil rights angle. Andrews was ecstatic. She and Simoncelli considered different possibilities, and with each passing minute Andrews became more convinced that the ACLU might actually be interested in bringing such a suit. The old acquaintances ended the call on a positive note. Simoncelli would keep talking with the attorneys at ACLU, and Andrews promised to do some research into the case law.


For a few months, as Chicago thawed out from a deep winter freeze, Andrews dove into the issue, poring over cases, slogging through impenetrable patent claims, talking with doctors and scientists. Nobody was paying her to do it, but Andrews’s conviction that gene patenting was wrong fueled her through more than a few cold nights in the law library. Then, in May, Andrews sent Simoncelli the fruits of her labor: a ninety-six-page, heavily footnoted memorandum that outlined a dozen legal theories for bringing a suit to challenge gene patents. The Gene Queen had come through.










Chapter 4


Mr. Lincoln’s Boat


Deep within the archives of the Smithsonian Institution, in a humidity-controlled vault worthy of Indiana Jones, there sits an indexed crate containing a miniature wooden boat. It is a flat-bottomed barge, lovingly fashioned from polished oak and measuring about two feet from bow to stern. The vessel is unremarkable, save for four curious bellows mounted below its gunwales. Carved into its base, in neat cursive script, appears a single name: Abraham Lincoln.


This little boat is a working model—built and submitted to the U.S. Patent Office by the Great Emancipator himself—demonstrating an ingenious inflatable device for traversing shoals and sandbars.1 In 1849, Lincoln’s invention was awarded U.S. Patent No. 6469, conferring on him the exclusive right to the invention that he dreamed up while working riverboats along the banks of the muddy Mississippi.


Abraham Lincoln was the only U.S. president ever to receive a patent. Thomas Jefferson, himself a prolific inventor, served as one of the early republic’s first patent examiners. In 1807 he wrote, “Nobody wishes more than I do that ingenuity should receive a liberal encouragement.” That encouragement was amply in evidence by the nineteenth century, when Thomas Edison received more than a thousand patents for inventions, including not only the electric light bulbs for which he became famous, but for hundreds of other devices including batteries, phonographs, film projectors, printing telegraphs, conveyor belts, cement kilns, and early electric cars.
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U.S. Patent No. 6,469 issued to Abraham Lincoln in 1849.





Patents are part of America’s legal fabric. They are enshrined in the Constitution, created to promote “the progress of science and useful arts” by giving inventors, for limited periods of time, the exclusive right to their discoveries. On the campaign trail in 1859, Lincoln said of patents that they add “the fuel of interest to the fire of genius, in the discovery and production of new and useful things.”


The catalytic ingredient in this capitalistic fuel is exclusivity. Patents offer their owners—Lincoln, Edison, IBM (today’s record-holder in terms of patents held), and tens of thousands of others—the exclusive right to exploit their inventions for limited periods of time. Thus, while a patent is in force, its owner is the only one legally authorized to make, use, or sell the patented invention in the United States (comparable rights exist in virtually every other country). In theory, this exclusive period, which today stands at twenty years, gives the inventor a chance to profit from the invention before it is copied by others.


This system makes sense, because if an inventor has no protection, and anyone who sees his or her invention can copy it, then the inventor may have little incentive to invent anything else, and, so the argument goes, science and technology will grind to a halt. In exchange for these twenty years of exclusivity, the inventor must disclose his or her invention to the public (today this is done only in writing—sadly, the working models of Lincoln’s day are no longer required). Disclosure is necessary so that everyone will know how to make the invention once the patentee’s exclusive period is over. This is why Edison’s incandescent light bulbs, which made him a wealthy man, are today available for pennies and why, after a blockbuster drug goes “off patent,” generic competitors often enter the market at a fraction of the cost.


But what kind of scientific and technological “discoveries” can be patented? Light bulbs, electric cars, and pharmaceuticals are one thing, but what about discoveries that govern the mechanisms of life itself? What about living organisms? Since 1930, horticulturalists could patent new plant varieties generated through cutting and grafting. But it was not until 1980 that the U.S. Supreme Court, in a sharply divided 5–4 decision, authorized the patenting of other living organisms. This landmark case, Diamond v. Chakrabarty, involved a genetically modified bacterium developed by a researcher at General Electric to help break down crude oil. It was here that the Supreme Court wrote the fateful words that would shape patent law for decades to come: “Anything under the sun made by man” is patentable.


GE’s tiny petroleum-craving organism—Pseudomonas putida—began a trickle, then a flood, of patents covering biological “inventions.” Armed with a patent, the discoverer of a new microorganism could lock up the rights to produce and commercialize it for years. And if a single-celled bacterium were patentable, why not a more complex organism? In 1988, Harvard scientists successfully patented a mouse that was genetically modified to develop cancer. The unfortunate creature was appropriately nicknamed “OncoMouse.”


But the freight train that lurched into motion in 1980 did not stop with bacteria and mice. Fueled by the rapidly growing biotechnology industry, it took only a few years for the Patent Office to begin issuing patents on newly discovered sequences of human DNA. Though a few observers voiced ethical and religious concerns, the Patent Office and a brigade of patent attorneys convinced themselves, and the courts, that there was no problem. The patents didn’t actually cover DNA within the human body, only DNA that had been removed from the body, which was then purified and processed like any other chemical compound.


Thus, despite the critics, DNA or “gene” patents were quietly issued throughout the 1990s and 2000s, expanding the notion of invention far from its roots in mechanical devices like Lincoln’s boat pontoons. Research universities, biotech companies, and government labs all jumped on the gene patenting bandwagon, and by 2005, a pair of researchers at MIT estimated that 20 percent of known human genes were covered, to some degree, by patent claims. It seemed like a matter of time until the entire human genome was parceled out to private owners like lots in a suburban housing development. Who knew what lucrative therapies and medical procedures might emerge from our genes? One commentator called it a patent “gold rush.” The commercial potential of human DNA seemed limitless.


Resistance to Gene Patenting


Like Hansen, most Americans were unaware of gene patents. But the seeds of opposition to this practice had started to grow as early as the 1960s. It was then that scattered religious and activist groups began to express concern about genetic engineering and biotechnology in general. Large-scale genetic science arose, in no small part, from postwar studies of Hiroshima and Nagasaki survivors, linking the field to terrible, radiation-induced birth defects and diseases. Popular culture didn’t help. Genetic mutants were depicted on film either as radiation-fueled monstrosities (Hollywood’s giant ants in Them! and Tokyo’s Godzilla, both released in 1954) or twisted versions of humanity (like the subterranean telepaths of Beneath the Planet of the Apes in 1970). This popular imagery, coupled with the looming specter of designer babies, racial eugenics, and human cloning, did little to help the reputation of genetic science in the public eye. By extension, patents on these technologies were viewed by some as encouraging companies to play God, a prospect both morally questionable and more than a little dangerous.


Responding to these fears, in the 1970s activist Jeremy Rifkin assembled a coalition of “Southern Baptists, mainline Protestants, Catholic bishops, Muslims, Hindus, and Buddhists” to oppose gene patenting. His group, obscurely named the People’s Business Commission, submitted a brief to the Supreme Court in the Chakrabarty case. They argued that GE’s patent on an oil-eating bacterium would open the door to a succession of moral depredations including “the manufacturing of … human beings, … the creation of super-intelligent beings; the asexual reproduction of organisms through cloning; … genetic surgery designed to alter the heredity of complex organisms” and so on. While taking note of this “gruesome parade of horribles,” the Court nevertheless upheld GE’s patent.


If fringe groups were up in arms over GE’s patented bacterium, a broader segment of the public reacted when Harvard announced in 1988 that it had used genetic engineering to create, and patent, the ill-fated OncoMouse. Harvard licensed the genetically engineered creature to DuPont corporation, a move that embroiled the prestigious university in an unexpected public relations nightmare. Congress convened hearings and testimony opposing the mouse patents was heard from farmers, animal rights activists, environmentalists, and religious organizations, all of whom painted a grim picture of a future compromised by gene patents. Harvard and DuPont eventually bowed to public pressure and foreswore many of the most controversial aspects of their commercial pact.


But as the years passed and genetic doomsday failed to materialize, the dystopian visions that fueled this early opposition to gene patenting dwindled. Patents on human DNA were being used to protect things like artificially produced insulin and hemoglobin—beneficial inventions that sounded a lot like drugs. The courts considered DNA to be a chemical compound like any other, “albeit a complex one.” Thus, throughout the 1980s, gene patents became the new normal. Biotech CEOs bragged about the size of their patent portfolios, venture capitalists built them into financial models, and patent attorneys developed a profitable niche in this hot new area.


Even the U.S. government got into the gene-patenting business. In the 1980s, NIH, like many government agencies, was trying to squeeze a financial return out of its research investments. One former NIH researcher recalls that, during this time, NIH’s technology licensing officers would routinely visit labs, asking researchers whether they had come up with anything that might be patentable. In 1990, J. Craig Venter, a geneticist working at an NIH lab, announced that, with the agency’s full support, he planned to file patent applications covering thousands of short DNA fragments known as expressed sequence tags or ESTs. Venter believed that ESTs could be used to locate genes more quickly and efficiently than sequencing the entire genome, and by 1991 he was using automated gene sequencing machines to identify 50 to 150 new ESTs every day.


It was Venter’s announcement, perhaps more than any other event, that galvanized the scientific community against the patenting of human DNA. Unlike the religious objectors of the past, geneticists were outraged that someone could patent an EST, something that was so trivial to produce, something that was simply spit out of a sequencing machine with little or no human effort. James Watson, the outspoken Nobel laureate who led the Human Genome Project, called Venter’s plan “sheer lunacy” and claimed that “virtually any monkey” could generate the EST sequences that Venter and NIH were patenting.


While Watson trivialized the scientific effort required to “invent” new DNA fragments, others saw these patents as potential roadblocks to scientific research. David Botstein, chair of the genetics department at Stanford, observed that “no one benefits from [these patents], not science, not the biotech industry, not American competitiveness.” Watson and Botstein were soon joined by other influential voices, including the American Society of Human Genetics, the American College of Medical Genetics, and the Association for Molecular Pathology, in condemning Venter’s plan and the patenting of human genes more generally. Even NIH’s own internal advisory committees were “unanimous in deploring the decision to seek such patents.”


Criticisms like these caused the agency to back down, and in 1994 NIH reversed course, effectively abandoning its EST patents. NIH’s pivot away from DNA patents signaled a new period of openness in the world of genomics research. In early 1996, just as the Human Genome Project was beginning to gather steam, fifty leaders of the international scientific effort, including Francis Collins, the head of the U.S. program, and John Sulston, who led the UK effort, met on neutral ground at the coral pink Hamilton Princess Hotel in Bermuda. There, they hammered out a set of rules for publicly releasing the DNA sequences generated by the massive project. What they achieved over the course of a few rainy off-season days was nothing short of revolutionary.


The Bermuda Principles, as they became known, required that each lab contributing to the genome project release its DNA sequences to the public a mere twenty-four hours after generating them. In a world where scientific data was often hoarded for years and discoveries were jealously guarded until published in peer-reviewed journals, the Bermuda Principles were received with differing degrees of shock and acclaim around the world. They shaped attitudes and norms within the global research community and continue, even today, to define the standard for sharing scientific data. Another important purpose of the Bermuda Principles was to prevent others from filing patents on genetic sequences constructed by the international project.


But the private sector remained unmoved, and the patenting of human genes continued apace. By late 1996, the journal Nature reported that more than 350 new gene patent applications had been filed. Genes that could help to diagnose predispositions to more and more health conditions—Huntington’s disease, diabetes, Alzheimer’s, and several different cancers—became the subject of patents in the United States and elsewhere. Lori Andrews called it the “gene-of-the-week syndrome,” and it was spreading.


 


1 Today, the federal agency responsible for the examination and issuance of patents also processes applications for trademarks and is formally known as the U.S. Patent and Trademark Office. For the sake of simplicity, I refer to this agency as the “Patent Office.”










Chapter 5


The ACLU Way


Since her disheartening loss in the Canavan case, Lori Andrews had been spending more and more time thinking about gene patents. She had seen how powerful institutions like Miami Children’s Hospital could crush resistance by poorly funded individuals, and had witnessed the hesitancy of public interest groups like the ACLU to get involved in the arcane field of patent law. So, even before Simoncelli called her in 2005, Andrews began to plan a campaign on two fronts: first was marshaling the legal theories that would be necessary to challenge gene patenting, and the other was turning public opinion against it.


The first prong of the attack was old hat to Andrews. Unlike the earlier religious and scientific opponents of gene patenting, Andrews focused on the law. While a court might be sympathetic to ethical and scientific considerations, it would not consider changing the law without solid legal arguments to back it up. And here, Andrews had plenty of help. Patent scholars had been writing about gene patenting for nearly two decades. Rebecca Eisenberg at the University of Michigan, one of the pioneers of biotech patent law, had thoroughly analyzed the validity of gene patents as early as 1990, and a steady trickle of academic writing had followed. The problem was that these legal theories were just that: theories. No one had yet sought to operationalize them in a real case argued before a real judge. That was what Andrews hoped to do.


This led to the second prong of Andrews’s campaign: public relations. She might not be an elite ivory-tower law professor, but she knew how to get on the evening news. Andrews continued to produce a stream of magazine articles and TV interviews and even appeared in a documentary that premiered at Sundance. But these “talking head” gigs were just the beginning.


The turning point for Andrews was a grant from the Greenwall Foundation, a prominent bioethics think tank that gave her funding to create a series of “events” focusing on genetics policy. Over the years, Andrews had hosted her share of sparsely attended coffee-and-bagel symposia in dimly lit university lecture halls. But this time she wanted to aim higher. With her Greenwall funding, Andrews booked A-list venues like the Los Angeles County Museum of Art and the stunning oceanside headquarters of the Salk Institute in San Diego. And instead of the usual crew of academics, activists, and food-scrounging graduate students, she sought out the most prominent public intellectuals that she could find: artists, writers, Nobel laureates, MacArthur fellows. The level of discussion at these events was heady, and both Andrews and the attendees generally left pleased.


Perhaps the most significant thing that came out of the Greenwall events was the collaboration that Andrews developed with fellow Chicagoan Michael Crichton. Crichton, an imposing six-foot-nine Harvard-educated physician, single-handedly invented the techno-thriller genre in 1969 with his bestselling novel The Andromeda Strain. Then he redefined it again two decades later with his chart-topping tale of genetics-gone-mad, Jurassic Park. Now, as the producer of the hit television series ER and the driving force behind a velociraptor-fueled mega-franchise complete with movies, action figures, and theme parks, Crichton was casting about for a new cause. And Andrews was only too happy to oblige.


As soon as Andrews told him about gene patents and the Canavan case, Crichton was hooked. He abruptly set aside the draft of his new novel—a semi-historical yarn about Caribbean pirates—and began to work furiously on Next, a tale of corporate biotechnology gone terribly awry (think talking orangutans and fish that display bioluminescent corporate logos). Andrews, who at the time was working on her own genetics-based mystery novel, became Crichton’s closest advisor on the project. She helped him to work a strong warning against gene patenting into the novel’s convoluted plot. But Crichton did more than portray the evils of gene patenting in his fiction; he became its most outspoken public critic. He met with congressional aides and published an op-ed in the New York Times railing against gene patents. And when someone with the brand recognition of Michael Crichton spoke, people listened.


This gave Andrews cause for optimism. Thanks to people like Crichton, the public was starting to pay attention to gene patents. Tania Simoncelli at the ACLU seemed interested in challenging them in court, and Andrews had sent her a roadmap of the legal arguments that could be made. All she needed now was a good case, a second Canavan tragedy that could leverage the ACLU’s litigation muscle to drive the final nail into the coffin of gene patenting.


And then, on Halloween of 2005, it materialized like a ghost: a case called LabCorp v. Metabolite. Unlike the Canavan case, in which the Greenbergs came to Andrews looking for help, this case was already in progress. It involved a complicated dispute between two large companies: Metabolite, a biotech company that had patented the correlation between low levels of an amino acid called homocysteine and vitamin B deficiency, and Laboratory Corporation of America, commonly known as LabCorp, a major U.S. diagnostic laboratory. Metabolite claimed that LabCorp was encouraging doctors to use homocysteine levels to diagnose vitamin B deficiency, a diagnosis that infringed Metabolite’s patent. In 2001, a Colorado jury sided with Metabolite, finding that LabCorp had assisted doctors in infringing the patent (a theory called “inducing” infringement) and awarded Metabolite $4.6 million. LabCorp appealed, but in 2004 the appellate court affirmed the jury’s verdict. So LabCorp threw the legal equivalent of a “Hail Mary” pass. It submitted a petition for writ of certiorari—commonly called a cert. petition—asking the U.S. Supreme Court to hear the case and overturn the appellate court’s decision.


The Supreme Court grants only 1 to 2 percent of the seven to eight thousand cert. petitions that are filed each year, so getting any case heard by the highest court in the land is a long shot. To make matters worse, in those days patent cases weren’t particularly interesting to the Supreme Court, which generally agrees to hear a case when there is an important constitutional issue at stake, or when the lower appellate courts have different interpretations of the same federal statute. Patent cases are highly technical in nature and seldom raise issues of constitutional law. What’s more, because there is only one appellate court in the United States that hears patent cases (the Court of Appeals for the Federal Circuit), there are seldom circuit “splits” to resolve.


Nevertheless, to the surprise of many, the Supreme Court announced that it would hear LabCorp’s appeal. And, even better, the high court said that it would consider only one issue in the case: whether Metabolite’s patent was invalid because it attempted to claim a “law of nature.”


For Andrews, the announcement was like winning the lottery. For nearly two centuries courts had agreed that one couldn’t patent laws of nature like the Pythagorean theorem or E = mc2. And Andrews had been writing for years that patenting genes was just like patenting laws of nature and, hence, just as impermissible. She had tried to make that argument in the Canavan case, but the litigation process defeated her before she hit her stride. But now, in a case already on its way to the Supreme Court, she could file a brief as an amicus curiae or “friend of the court.” The Supreme Court regularly received amicus briefs from scholars, trade associations, and a range of other interested citizens. Though amici did not have a personal stake in the outcome of the case, the Court respected these opinions and sometimes gave them weight. And among the most respected voices at the Court was the ACLU’s.


Will You Be My Amicus?


The ninety-six-page memo from Andrews had been sitting on Hansen’s desk for a few months and he was not sure what to make of it. Entitled “Human Gene Patents: The Challenge to Individual Rights, Public Health, and the Constitutional Incentive for Invention,” the memo outlined a dozen legal theories relating to gene patenting, citing a vast array of authority from the Federalist Papers to the latest scientific journals. In it Andrews argued, with varying degrees of conviction, that gene patents violated Sections 101, 102, 103, and 112 of the Patent Act, and the First, Fourth, Fifth, Thirteenth, and Fourteenth Amendments of the U.S. Constitution, as well as a handful of international treaties. The memorandum ended with a nine-page appendix analyzing a portfolio of patents covering genes that appeared to be linked, of all things, to asthma—a serious illness, but hardly the stuff of passionate advocacy. The memo, as well-intentioned as it was, was the legal equivalent of a blunderbuss. For Hansen to bring a case, he needed a high-caliber rifle.


To complicate matters further, Hansen was already starting to sense unease within the upper ranks of the ACLU. It wasn’t exactly skepticism, but at least a desire to proceed with caution. Steve Shapiro, the ACLU’s National Legal Director, was nervous about diving into an area in which the ACLU had no track record, and about which the organization knew next to nothing. Contacts on the outside were telling Shapiro that patents were essential for the health of the biotech economy, that without them new drugs wouldn’t be produced and new cures for disease wouldn’t be discovered. Back in 2000, when Bill Clinton and Tony Blair announced that the newly mapped human genome should be made freely available to scientists everywhere, biotechnology stocks plummeted, erasing tens of billions of dollars in market value. Is that what the ACLU wanted? If they won such a case and eliminated gene patents, would it be good for science or bad for science? Shapiro and Hansen had grown up together at the ACLU, each a twenty-five-plus-year veteran of the National Office, and trusted each other implicitly. After one of their many meetings on the topic, Shapiro pulled Hansen aside. “Just make sure that we’re on the right side of this thing,” he begged.


Now, sitting across from Lori Andrews in one of the ACLU’s river-view conference rooms, Hansen felt like he was watching an episode of Frontline. Andrews was poised and intense, wearing a power suit and trying to convince him to file an amicus brief in the Metabolite case. Simoncelli sat beside Hansen, uncharacteristically quiet. If anything, the science advisor was slightly nervous. She hoped that her long-time ally would persuade Hansen to lend the ACLU’s name to the fight, but she also sensed Hansen’s hesitancy.


From the moment Andrews began talking, her iron-clad conviction shone through. Andrews was an advocate; she was trying to convince Hansen, to persuade him that the case could be made. Like Simoncelli, she was a true believer and to them, the answer was obvious. Gene patenting was unconstitutional, contrary to the law, and it never should have been allowed. It was a position to which Hansen was intuitively drawn, but he was not convinced that Metabolite was the right case to deal the fatal blow to gene patenting.


For one thing, Metabolite didn’t actually involve genes or gene patents. Metabolite’s patent covered a blood test for vitamin B deficiency. Andrews said that didn’t matter. If they could establish that the “laws of nature” doctrine invalidated Metabolite’s patent, it would be a substantial step toward invalidating other kinds of patents that covered natural phenomena, including genes. Hansen was skeptical. In his mind, there was a big conceptual gap between testing for vitamin B deficiency and owning human genes. No matter how flawed Metabolite’s patent might be, the ACLU had no interest in waging a multi-front war on the patent system itself.


More importantly, Hansen couldn’t see a civil rights angle to LabCorp’s case. This was basically a commercial dispute between two large companies that would have little impact on the lives of patients. Why would the ACLU intervene to help the country’s largest diagnostic laboratory avoid paying royalties to a biotech company? LabCorp was hardly a sympathetic plaintiff and, frankly, Hansen couldn’t get very emotional about vitamin B.


Finally, from a procedural standpoint, Metabolite had some serious flaws. Foremost among these: LabCorp hadn’t actually challenged Metabolite’s patent under the “law of nature” doctrine. Courts weren’t supposed to consider issues that weren’t raised by the parties. Even the U.S. solicitor general was of the opinion that the “law of nature” question wasn’t properly before the Court. Why the Supreme Court had agreed to hear LabCorp’s appeal was a mystery to Hansen, but the entire foundation of the case seemed shaky to him. It would be much better to bring a case of their own, one that they built from the ground up, rather than jumping into a messy dispute between two companies that lacked any real moral salience.


The answer, Hansen told Andrews, was no. If he was going to take on gene patenting, they would do it his way, the ACLU’s way.



The Road from Glen Ellyn


Christopher Alan Hansen was born in the leafy Chicago suburb of Glen Ellyn during the post-war boom year of 1947. In the Hansen household, politics were a regular topic of dinner table conversation, and young Chris developed an early taste for the subject from his Goldwater Republican parents. But more than politics, the clever, argumentative boy gravitated toward the law—at the age of ten his best friend’s mother predicted that he would become either a great con man or a great lawyer.


In high school Hansen joined the debate team and the student government, then went to Carleton College in rural Minnesota. At Carleton he was a DJ at the campus radio station during an era that witnessed the evolution of American music from Sinatra to Dylan, with all that transition implied. Nevertheless, the conservative campus was mostly insulated from the political turmoil surrounding the Vietnam War and the civil rights movement that roiled larger schools around the country. Over the summers Hansen mowed lawns and took long road trips with his friends. He was in Chicago during the 1968 Democratic National Convention, but kept his nose clean and didn’t participate in the protests or the rioting.


True to his plan, Hansen entered the University of Chicago Law School in 1969 on a full scholarship. The venerable school was known for its focus on law and economics and its distinguished faculty included Ronald Coase, a future Nobel prize–winning economist, and Richard Posner, who would later become a prominent federal judge. Yet Hansen hated law school. To him, it was a boring waste of time, catering to students who aspired to work at big corporate law firms and little else. That life held no appeal to him.


Luckily, one on-campus interviewer did intrigue Hansen: the recruiter for the Legal Aid Society of New York. Legal Aid provided pro bono lawyers for indigent criminal defendants. Hansen applied and landed his first legal job as a public defender in Brooklyn.


Even as a new recruit Hansen appeared in court every day, representing defendants who ran the gamut from purse snatchers to hit men. It was invigorating: some days the newly minted lawyer handled up to a hundred different cases, all while his former classmates spent stultifying weeks and months buried in the labyrinthine bowels of giant business transactions and complex insurance settlements.


Despite the heavy workload, Hansen managed to indulge his love for outside reading. During the winter of 1973, he picked up a book by a civil rights attorney named Bruce J. Ennis. The book, Prisoners of Psychiatry, described the abuses that psychiatric patients suffered at institutions across the United States, a plight that had gained national attention after Ken Kesey’s 1962 novel One Flew Over the Cuckoo’s Nest. But Ennis surpassed the novelist, at least in Hansen’s eyes, because he critiqued not only the deplorable conditions at state mental institutions, but the laws that permitted them to exist.


Hansen was hooked. Here was an emerging area of law that could be shaped to improve the lives of some of society’s most vulnerable members. Ennis’s wife was one of Hansen’s coworkers at Legal Aid. A month after Hansen generously praised the book, she told him that Ennis was hoping to expand his group at the New York Civil Liberties Union, a local affiliate of the ACLU. Hansen applied and, a few weeks later, went to work for Ennis.


Ennis was in charge of a new group at NYCLU devoted to mental health law. In 1973 Hansen became its second member and was assigned to work on a massive lawsuit against the six-thousand-resident Willowbrook State School on Staten Island, the country’s largest public institution for children and adults with developmental disabilities. Willowbrook had become infamous in the 1960s as the site of a series of involuntary hepatitis experiments performed on the inmates. In 1972, investigative journalist Geraldo Rivera released a further expose of the institution documenting its overcrowded, unsanitary, and abusive conditions. Senator Robert Kennedy called the institution a “snake pit.”


Hansen spent Thanksgiving Day in 1973 conducting his first on-site inspection as a lawyer. What he saw at Willowbrook—naked inmates crowded together, feces smeared on the walls, developmentally disabled children piled in wooden “cripple carts”—horrified him. Hansen spent the next ten years pursuing the institution through the courts. That case, NY State Association for Retarded Children v. Carey, became a landmark in the field, prompting Congress to pass multiple statutes protecting the rights of the mentally handicapped. And in 1983, the state of New York announced that it would permanently shutter the beleaguered institution.


But just as the Willowbrook litigation was winding down, NYCLU experienced a financial crisis and the Mental Health Law Project was defunded. Ennis, its founder, had previously moved to the national office of the ACLU and Hansen followed him there.


At the national office, another major lawsuit was just getting rolling: re-opening the landmark 1954 school desegregation case Brown v. Board of Education of Topeka to force the Topeka School Board to comply with the federal court’s desegregation order. Hansen spent a year working exclusively on Brown, immersing himself in school desegregation law as he had earlier with mental disability law. But although Brown was a massive case that would last for decades, it did not require Hansen’s full-time attention. So, in 1984, recalling his success at Willowbrook, he applied to become the deputy director of ACLU’s Children’s Rights Project, a kind of watchdog over state child welfare agencies.


Over the next ten years Hansen litigated cases against agencies that discriminated against minority children in New York, provided inadequate care in Kansas City, delayed adoptions in Kentucky, and committed a range of other legal and ethical violations against children across the country. In total, he litigated more than fifteen such cases, firmly securing his national reputation as a lawyer to be contended with. In 1994, he transferred to the ACLU’s elite National Legal Staff.


To Hansen, the work was everything. He had no family or pets to distract him. He lived alone, occupying a small, neatly trimmed house in Mt. Vernon, New York, a working-class suburb in lower Westchester County. He rode a commuter train to Grand Central Station every day, then took the subway to the ACLU’s lower Manhattan headquarters. Quiet, solitary, intense, a die-hard civil libertarian, Hansen had improved the lives of thousands upon thousands of people during his long tenure at the ACLU. He knew ACLU’s internal politics, idiosyncrasies, and procedures better than anyone. He had an excellent instinct for what cases he could bring to trial and, more importantly, win. He always trusted his instinct, and history had shown that it was usually right.


Improvident Grant


When Hansen passed on the Metabolite case, Andrews was crestfallen. She thought that Metabolite presented a perfect opportunity to limit patents on biomedical technologies. So whether or not the ACLU was on board, she wasn’t giving up.


As soon as Andrews got back to Chicago, she began working on her own amicus brief and looking for a client to file it on behalf of. Eventually she found a non-profit publisher, People’s Medical Society, that had previously released information about vitamin B deficiency and was willing to sign its name to her brief. She filed it with the Court three days before Christmas.


Oral arguments in Metabolite were scheduled for March 2006. Being merely an amicus (one of twenty), Andrews would not argue before the Court and did not attend the hearing in person. But Michael Crichton, who was watching the case closely, flew to Washington on his private jet to listen to the arguments in person. Sadly, the performances were disappointing. Though both companies were represented by top-tier inside-the-Beltway law firms, the arguments were a mess; neither the Court nor the advocates really seemed to know what the issue was, whether the appellate court got it wrong, or how the “law of nature” doctrine was relevant to the case. Nobody left with a clear view of the Court’s thinking.


Then in June, when the Court released its decision, it did something that not even the most skeptical observer had predicted. In a one-sentence order, the Court dismissed LabCorp’s cert. petition as having been “improvidently granted.” In effect, the Supreme Court admitted that it never should have agreed to hear the case. All of the briefs that were filed and the arguments that were made were for naught—legal nullities. The Federal Circuit’s 2004 decision, and Metabolite’s patent, would stand. The patent bar and the biotech industry collectively breathed a sigh of relief and scratched their heads.


But by far the most interesting, and encouraging, aspect of the Metabolite case was a lengthy dissenting opinion written by Justice Stephen Breyer. Breyer, a former Harvard professor, was the Court’s science maven. Two other justices joined him in disagreeing with the Court’s dismissal of the case, reasoning that the “law of nature” question was important enough to be considered, no matter how poorly the parties may have presented it. And, going further, Breyer felt that Metabolite’s patent should not have been upheld because it embodied an unpatentable “law of nature.” In making this argument, Breyer cited older Supreme Court cases, which held that fundamental scientific principles are “part of the storehouse of knowledge … free to all men and reserved exclusively to none.” This, at least, was a sign of hope, and Hansen, as well as Andrews, took note.
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