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PART 1
THE PAST
Chapter 1
My Mother’s Fatal Flaw
I SPENT THE DAY of August 21, 1992, driving to a mountainous desert town whose name, in the scorching heat and fine dust, was a seductive mockery: Palm Springs, California. I had embarked upon the most Californian of endeavors, an editorial retreat for the Los Angeles–based magazine where I worked. I ate dinner with my colleagues at a bland Mexican restaurant. I had two margaritas, talked more than I usually did, and told a story that left me vaguely uneasy, as I always feel when I talk about my mother: I cannot talk about her without telling lies. I do not remember what I said, but it was something complimentary, even prideful, I think, and though I loved my mother and was proud of her, talking of her in that way, with all that had gone wrong between us, was most certainly a lie.
I woke up at four that morning, in the bedroom of a rental bungalow, with a wave of nausea pushing its way up to my burning throat. I stumbled to the bathroom, drank from the tap and threw cold water on myself, washing my face and head clumsily, then looked at my bloated face in the mirror and wondered how two margaritas could have done this to me. I went back to bed and next opened my eyes at a few minutes before seven, without a trace of a hangover but with a sudden wakefulness I could not fight. With hours to kill before the meetings began, I tried going out for a walk in the desolation of Palm Springs, considered a swim in the kidney-shaped pool, and finally went back inside the bungalow intending to read some magazine submissions. I spread them out on the coffee table and, before starting, picked up the phone and dialed my parents in Boston. I was checking in at least daily back then and knew they would be awake—they were three hours ahead. These considerations were background noise; I had picked up the phone without pausing to think, just getting one of my daily chores out of the way while I had time to kill.
A strange male voice answered the phone.
“Papa?” I asked, knowing that it was not.
“Hold a minute,” the man said nervously, and a moment later my father came on the line.
My mother was dead. The man answering the phone was a policeman who had come to fill out a report, which, as it turned out, was a necessary part of letting someone die at home.
My mother had been diagnosed with breast cancer two years earlier. By the following summer, it had already spread to her bones, and then it got to her liver and killed her.
My mother had last woken up at seven that morning—four o’clock in California, when I had first awakened—and asked for ice cream. Her liver was failing. Her throat must have been burning up. She died a few minutes before ten. That was the moment I had bolted awake for the second time, the bizarre toxic symptoms of three hours earlier mysteriously gone, and my inextricable physical relationship to my mother proven to me for the first time in my conscious life—at the moment hers ended.
The second time the physical relationship proved itself was on January 28, 2004, at a coffee bar in Cambridge, Massachusetts—an accidental location I shall avoid in the future, much as I have avoided revisiting Palm Springs. I was sitting at a small square table, trying to fix my ailing laptop, when my cell phone rang and a professionally sensitive woman’s voice said, “I am returning your call. The results of your tests have arrived. And there is a change.” She paused. “In the BRCA1 gene, there is deleterious mutation.” She paused. “I’m sorry.”
BRCA stands for “breast cancer.” BRCA1 and BRCA2 are two genes known to play a role in the development of breast and ovarian cancer. The caller was a genetic counselor informing me that my mother had passed on to me a mutant gene. I was surprised. I was shocked. I should not have been. I had gone to get tested, I had known enough to know that I was a likely candidate for the mutation, but I was convinced that I was negative. Even if my mother had been a carrier—I could not know, because she died before the gene was discovered—I had only a 50 percent chance of having inherited it. That night in Palm Springs had taught me nothing: I was certain I was immune to my mother’s physical legacy.
Something had gone wrong between me and my mother, something so profound and so old that I find it difficult to describe. There was no tragic fight, no horrible misunderstanding. For as long as I can remember, we simply felt like strangers, not particularly intimate ones except by virtue of circumstance: We happened to live together. Nothing between us was ever unconditional, not even our physical proximity. I left home at fifteen.
My mother died before we had had much chance to claim our tiny islands of common ground: before I wrote anything she—also a writer and a translator—would have enjoyed reading, before I translated my first book, using what I had learned from watching her work, and before I too became a mother. When I started writing professionally, she said proudly, “My genes have won out.” I remember being surprised, and silently dissenting: I did not doubt my mother’s gifts, but I never believed they were also mine. I counted on more—and less. My mother was a more talented writer, a more diligent reader, and a more enterprising student. She was also handicapped by a desperate fear of people, and that fear could turn routine communication into a feat of heroism. She died at forty-nine, still gifted but not accomplished: Even if by external measure she could be considered successful, she felt anonymous and overlooked. I think that long-ago conversation with my colleagues in Palm Springs had in fact concerned my mother’s career achievements, and this was why it had left me so uneasy. I knew the fear too, but of necessity I learned to get out and make my way among people early, and I had always thought that this was why I had done well with barely half of her gifts. I had assumed I was simply better at living than she had been. And even though, like all daughters of mothers who die young, I had a difficult time visualizing myself past a certain age, I had always, without really thinking about it, assumed that I would make better of what I had, and for longer, because I am not as afraid. I thought my gifts were my own, making me free from her legacy altogether. Then I found out that I got everything from her, including the flaw that killed her.
I learned the basics of the story of my flaw. I carry a genetic mutation that kills women early—earlier and earlier with each generation—through breast and ovarian cancer. “My” gene was identified about two years after my mother died and ten years before I tested positive for the mutation. It seems to be a gene that works as a tumor suppressor—unless it is damaged, as it was in my mother’s case and is in mine. The hereditary roulette works as follows. For most people, the genome consists of one pair of sex chromosomes (XX in women and XY in men) and twenty-two pairs of chromosomes called autosomal, plus mitochondrial DNA, which is something of a separate story. The autosomal chromosomes contain two copies of every gene, one inherited from the mother and one from the father. The BRCA1 gene resides on chromosome 17. Those born with a mutation have one normal copy and one damaged one. A child born to a parent who has a mutation has a 50 percent chance of inheriting it. If a female child inherits a BRCA1 mutation, her lifetime risk of breast cancer may be as high as 85 percent, and the risk of ovarian cancer may go up to more than 50 percent. For some reason, probably having to do with the environment or diet or lifestyle, these days women with the mutation are getting the cancers at an earlier age than their mothers’ and grandmothers’ generations.
If a fetus inherits two bad copies of a BRCA gene—one from each parent—it will not be viable. A girl baby who is born with only one defective copy of the gene will not develop cancer as long as the other copy is functioning. But when the “good” copy also suffers a mutation—as, it seems, will happen in most cases—cancer will develop, and the disease may be more aggressive than in people without such mutations. A male child with the mutation may also eventually develop breast cancer, but this happens far less frequently. The risk of cancer goes up steadily with age: about 20 percent by age forty, 40 percent by age fifty. Rarely do women under thirty develop the cancer, and the chances of cancer only pass the 50 percent mark at around the age of fifty-five. So throughout human history, a woman would most likely become sick after she had given birth to and raised her children. For modern women, particularly western Jewish professional ones who have children later, the mutation may bring cancer before the child-rearing years are past.
Mathematically, women are just as likely to inherit this breast-and-ovarian mutation from their fathers, but they are not as likely to suspect that they have it unless their mothers have been stricken. Because this sort of genetic testing is not routine (although Israeli geneticists are debating the possibility of population-based screening for these mutations), women who discover they carry the mutation often come from matrimonial cancer dynasties: Great-grandmothers, grandmothers, mothers, and sisters in every generation have had the cancers. These women are terrified of having daughters. Some of these women hate their mothers.
That these mutations were discovered first among Jewish women is probably largely, though not entirely, an accident. Jews are an obvious choice for the study of genetics: They make up compact populations certain to share many genetic traits. So do Icelanders, Scandinavians, and a large number of other ethnic groups, but they are not as frequently found near large medical-research centers. It may also be that Jewish medical researchers have chosen to study familiar communities. Finally, the position mainstream Judaism takes on most key issues of the genetic age has allowed this kind of research—including research on prenatal and preimplantation testing, gene therapy, and stem-cell research—to flourish in Israel.
My generation, making radical and underinformed decisions, may be lucky to be the guinea pigs—or not. In the past ten years a few thousand mostly Jewish, mostly midlife women, mostly in the United States and Israel, have gained the kind of knowledge humans are unfamiliar with having. I had my fortune told by a genetic counselor at a high-tech medical center in Boston.
***
My daughter was born nine years after my mother died. I gave her my mother’s name: Yolka (in my daughter’s case, a diminutive for Yael). She fashioned it into a story of life. “You know,” I heard her say at the age of three. “Before, I used to be a small baby. Then I was born. Now I have grown and become a girl. Before, I used to be Grandmother Yolka, but I died.”
The calm simplicity of that story pleased me, but I worried now about what I had passed on. My overconfidence about my own hereditary fortune affected my daughter too: When I gave her my mother’s name, I was certain she would take only the best. Women who know they have a cancer-gene mutation are, I have discovered, rarely so cavalier. I have talked to young women who would rather adopt a child with an entirely unknown health history than risk passing on the possibility of breast cancer. I have talked to older women who are wracked with guilt over having passed on the mutation. I have talked to a woman who hates her eighty-four-year-old mother for being cancer-free while she and all her sisters, who inherited the mutation, have developed cancer. They focused their anger on the mother’s refusal to be tested for the mutation—as though it would have made a difference—and when she finally relented, and tested positive, they rejoiced in the chance to lay blame.
With a disease as unpredictable as cancer, the opportunity to blame an actual person is an unexpected temptation. Sometimes mutations can be traced through generations, based on the history told by death certificates, obituaries, and fears passed on from mother to daughter. I have talked to women who have seen their mothers, grandmothers, aunts, sisters, and cousins struggle with cancer and succumb in a pattern that becomes familiar. When I learned about my own mutation, I knew only that it went back to my mother, who got it from her father. (He was killed in World War II at the age of twenty-two, but his sister later developed ovarian cancer, pinpointing their branch of the family as the culprit.) Then the trail was lost, as it often is, since in chains of mutation carriers generations seldom overlap by much.
The first time I went to a gathering of women who carry the breast-and-ovarian-cancer mutation, I found myself looking hard into their faces, searching for familiar features. Unlike, say, people with HIV or multiple sclerosis, we share more than a similar condition, parallel concerns, and identical hopes: We have common blood. The mutation I carry is called a “founder mutation,” which means it goes back to a single event: one person who was born with a mutant gene and passed it on to his or her offspring, who passed it on and on. The fact that my particular mutation is found among both Ashkenazi and, albeit less often, Sephardic Jews means the “founder” was a very distant ancestor, someone who lived long before the split into Ashkenazim and Sephardim.
That is why one can refer to these mutations as “Jewish” without incurring the wrath of the politically correct, as long as they can make the leap—especially difficult for Americans—to thinking of Jewishness as an ethnicity rather than a religion. In February 2006 I went to the first-ever public gathering of women who carry BRCA mutations, a conference at a cancer center in Florida. The conference included networking sessions, for which sign-up sheets were posted on a bulletin board. One of the sign-up sheets was titled “Latino mutations.” No one signed up. After a while the woman who had posted it crossed out the heading and replaced it with “Ashkenazi mutations”—and got better results. The same mutation that I carry is found, with relative frequency, among Catholics in the American Southwest. Not only is it the same mutation, but the general genetic neighborhood in which it is located looks similar, pointing to the probability of a common “founder.” The Hispanic carriers of this mutation may be what have come to be known as “crypto-Jews”—the descendants of Spanish Jews who were forcibly converted to Catholicism before leaving Spain and eventually making their way to the New World. The woman who created that sign-up sheet told me she believed she was probably of Jewish ancestry herself—a belief she had acquired since testing positive for the mutation. The cutting-edge science of the twenty-first century has a way of turning one’s thinking about blood, religion, and disease positively medieval.
***
When I learned of my mutation in January 2004, I was thirty-seven, my daughter was two, and her brother—who is adopted—was six and a half. I had been thinking of having another child. My cumulative risk of breast cancer at that moment was roughly 14 percent, to be adjusted up to 16 the following year and 18 the year after that. I was, in the absurd argot of the trade, a “previvor”: not yet diagnosed with cancer but with a high risk of getting it. I went to see a genetic counselor.
Those who learn that they carry a mutation like mine are immediately admitted to the cancer caste. I found myself carrying a cancer center’s patient card, walking past a wig-and-prosthesis shop on my way to see my doctors, and retracing my mother’s steps down the hospital corridors—still hoping that in my version, the same genes would add up to a better life, and a longer one.
The genetic counselor, her head permanently cocked to one side in a show of sympathy, suggested there was only one way out of the cancer ward. She advised me to cut out my ovaries. She said I might also consider removing my breasts. I was still using them to feed and comfort my daughter then. Breast milk had turned out to be the magic potion of motherhood: It nourished my daughter during her frequent illnesses when she was a baby, and it could cure frustration, anxiety, or a stubbed toe once she became a toddler.
I spent weeks reading medical studies and doing frantic arithmetic, careening from one option to another. In the end I decided to proceed slowly. I weaned my daughter. I managed to convince her that big girls do not drink from the breast. It took a couple of weeks and then she took to holding my breasts—before she went to sleep, when she woke up, or for comfort when she hurt herself or felt insulted. Every time I cuddled her, I worried: How could I get rid of them when she needed them? The argument that ought to have trumped them all—that any trauma was worth it if it meant having me around—did not convince me. What worried me, gnawed at me to the point where I felt a stabbing pain in my chest—my breast—was the fear of losing the physical connection with my daughter that I never remembered having with my mother. It turned out it had been there all along, as sure as the fact that I bolted awake the moment she died three thousand miles away, but I had never felt it. Touching her did not give me comfort.
There is a black-and-white picture of me at the age of perhaps two months. My mother is holding me, her lips buried in the black down on my head, and she has that look of being desperately tired and profoundly in love, a look—or, rather, a state—I recognize. This is the last evidence that we had this connection. When I walked into her hospital room at Boston’s Brigham and Women’s Hospital in August 1990, she pointed with her chin toward the flatness under her gown and said, “I fed you with that breast.” She sounded like she was saying something one said in such situations. I mumbled something noncommittal, which is to say, unfeeling: I felt nothing.
Fourteen years later, I sat at a large table with women who carried my mutation. The hospital where my mother had her mastectomy and where I now went for my breast MRIs was across the street. The dozen women around the table dined on takeout and talked about cancer as a social worker looked on. She was there to help us talk to one another and also, this being a research institution, to observe how this newly isolated breed—women who knew they carried a cancer-causing mutation—would behave when placed together. I tried not to draw attention to myself as I looked around the room. I looked at noses, eyebrows, hands. The women looked nothing like me, but many of them had the thick postchemo hair, the brittle postchemo skin, and the protruding breast prostheses that reminded me of my mother. Other than that, our genetic commonality was invisible.
My daughter will go on in the world with feet and eyebrows that are replicas of mine, a stubbornness just like mine, and the habit—my habit—of scrunching up her face when doing something that requires great concentration, such as coloring within the lines. Most important, she will carry with her the memory of me, perhaps even the physical sense of me. That physical awareness is the essential element of security. Whatever trace of my mother I carried—even if it was the mere knowledge of her existence—had kept me from feeling mortal as long as she was alive. When I awoke on the morning of her death, I felt a fear that has not left me since. For months after I learned of my mutation, I would think about this in the sleepless early mornings, when my daughter pressed her hot heels into the small of my back, and I knew I was the only thing that protected her from the cold wind of fear and freedom that came into the room through the open balcony door. Then she would tap me on the shoulder and ask me to turn around so she could hold my breasts.
***
One of the women who carried a BRCA mutation started a Web site to help women share information about risks and possible remedies. I found myself checking the message boards several times a day. Women talked about surgeries, drugs, and screening procedures. The level of detail and the depth of knowledge were astonishing: Even as patient communities go, this was an extraordinarily educated and motivated one.
Whenever I pulled out my cancer-center patient card—whether to schedule an appointment through my regular health center or to park in a hospital lot—I received a recognizable sympathy look, the sort that says, “So young. So tragic. So frightening.” I felt a bit like an impostor: I did not have cancer. I had come to realize that my admission to the cancer caste, conditional as it was, was but a temporary substitute for the yet-unrecognized group of which I had become a member. It was not quite a secret society, but it did live, invisibly, by a set of rules different from those of the rest of the world. In this society, people become privy to the information contained in their genes and reshape their bodies—and their fates—accordingly. The rules by which this society lives are an approximation, albeit a very crude one, of the rules by which my daughter’s generation will run its life.
Understanding my accidental role in this rehearsal of the future was part of what made me want to write this book. But there was something else, too. The frontier women who were cutting off their breasts to spite their genes were just the most visible and vocal expression of the transformation in our understanding of ourselves. I belong to a generation that grew up believing we were shaped by love, care, or lack of it—or perhaps even the number of books on our parents’ bookshelves. But we will go to our graves believing that it is a combination of letters in our genetic code that determines how we get there, and when. Our concept of the stuff we are made of will have undergone fundamental changes. I got a glimpse of that when I was looking around that room at my fellow mutants, and again and again in the process of writing this book, as I looked at myself, my biological daughter, and my adopted son. I was transported to a new era, a future that will rest on a different understanding not only of what causes things to go wrong in human beings but of what makes a human being in the first place, and what connects any one of us to any other.
Chapter 2
The Four Mothers of Jews
ONCE YOU JOIN a secret society, you find fellow members everywhere. After I wrote a series of articles on my mutation for Slate I began to get letters from long-lost friends, friends of friends, and people who thought we should be friends. Women whom I met professionally would confess their genetic information to me. In a colleague’s office in New York, I was pulled roughly aside to hear, “I am BRCA, too”—or was it “BRCA2”? Even though there were only two of us in the office, for a moment I had a hard time identifying the source of the whisper, so sharply did it break with the context of the conversation we had been having. Once I got my bearings, I realized I was staring at my interlocutor’s chest, which was perfectly flat.
For the most part, I welcomed the communication: The same impulse that moved people to write or call led me to respond enthusiastically. Each new flesh-and-blood acquaintance made my predicament seem less extreme, and many shared useful information. I also found myself relentlessly looking for clues that would make sense of my situation. One of my newfound friends mentioned that her family hailed from the Polish city of Bialystok. My paternal grandmother was born in Bialystok, and I found myself wondering if I had inherited the mutation from my father, and he from his mother, who was alive and cancer-free at eighty-three. This would be good news if it were true: If she could carry the mutation and not get sick, my odds of developing cancer would be ratcheted down. The mechanism by which my mutation causes cancer is unclear, but some families seem to do better with it than others. Whether this is because of genes or environment is impossible to say: Families tend to share both.
But, of course, the Bialystok lead was a red herring. Bialystok was a major center of European Jewish life before World War II. Statistically, 1 percent of the Jews of Bialystok would have carried the mutation. It seems my friend’s family had it and my paternal grandmother did not.
A brighter ray of hope appeared when my maternal grandmother—eighty-six and complaining only of arthritis—told me that her mother had had her ovaries removed before the age of fifty. Why? “She had an inflammation.” Back when my great-grandmother was ill, cancer was a word rarely uttered: In the family it may well have taken on the name “inflammation.” In some ways, this imagined lineage for my mutation had even greater appeal. My grandmother was a very fit, very active, and unfailingly happy person—very much unlike my mother but, I liked to think, rather like me. It must have been my grandmother’s skill at extracting joy from life, combined with her physical activity—she had recently given up her bicycle but still insisted on cross-country skiing in winter—that allowed her to beat the genetic odds. I was also possessed of something of a manic personality and exercised obsessively. Had the ability to defeat genetic fate skipped a generation? The idea fit my internal understanding of genetics perfectly. I should note that, inasmuch as they are genetically determined, traits do not, of course, skip generations: They are inherited directly or not at all. Still, the idea that exercise and fitness could moderate the risk of cancer even in mutation carriers was not entirely without merit; it is just that the adjustment was small, and my statistical risk of developing cancer would remain many times that of someone who did not carry an altered gene.
I stopped chasing after rays of hope after Natasha, my mother’s first cousin, got the test. I had called her when I was about to be tested, to check which kind of cancer had killed her mother—yes, it was ovarian—and got in touch again a few months after getting my own results. Natasha’s test came back positive for the same mutation as mine, proving that in our family’s case the simplest and most obvious solution fit the puzzle best. The mutation must have gone back to my great-grandfather, who died of some sort of cancer in his sixties. That death too may have been related to the mutation, which raises the risk of all cancers, including prostate, pancreatic, stomach, and colon—though the risk is not nearly as high as the risk of breast and ovarian cancer in the women who carry the mutation. My great-grandfather broke the fifty-fifty rule by passing the mutation on to both of his children: his son, who was killed in the war at the age of twenty-two, and his daughter, who died of ovarian cancer at fifty-two. Each of them had a child, both of whom in turn inherited the mutation. They were my mother, who died at forty-nine, and Natasha, who was apparently healthy at fifty-three, which was wonderful but hardly statistically significant. The evidence seemed to say that I came from the sort of family where female mutation carriers did develop cancer—and tended to die of it.
***
Natasha had been tested at Hadassah, the large teaching hospital that sits on a mountain overlooking Jerusalem. For a major international medical and research center, the accoutrements seem a bit too modest: The offices are small, the waiting areas virtually nonexistent, the furniture scuffed, the ceilings peeling, and the handouts badly xeroxed. To get to the genetics clinic, one has to pass a metal detector, present one’s bag for inspection, and wind through a couple of labyrinthine hallways. A plain white sheet of paper lists the conditions for which prenatal tests are offered. The list is split into three categories: conditions frequently found among Ashkenazi Jews, among Sephardic Jews, and among Yemenites. The last category contains just a few disorders, the Sephardic list comprises perhaps a dozen, and more than half the sheet of paper is taken up by tests available to the Ashkenazim. Michal Sagi, the young woman who ran the genetics program at Hadassah when I interviewed her in 2005, said, smiling, “Some of the Yemenites look at this sheet and say, Ah, the Ashkenazim are so sickly!’”
We both laughed. The Ashkenazim are just better studied than other Israeli populations, and other Middle Eastern population groups appear to have many common genetic conditions of their own. Still, the question of why the Ashkenazim are so sickly has occupied scientists for some time.
There are several genetic conditions that are unusually common among Ashkenazi Jews. Most of these are recessive traits, meaning that a person with a single altered copy of the gene has no symptoms but has a fifty-fifty chance of passing the gene to a child. A child who inherits two mutant copies—a one-in-four probability if both parents happen to be carriers—will get sick. Two explanations for the prevalence of these recessive traits compete for primacy in science. One explanation is selective advantage: The theory suggests that a single copy of the affected gene may offer protection against another disease. The best-known case of selective advantage is the genetic mutation that causes sickle-cell anemia in a person with two copies of the mutant gene but offers protection against malaria in people with just one copy. The same may be true of “Jewish diseases”: a person with two copies of a “bad” Tay-Sachs gene, for example, will die in childhood, but perhaps a person with one copy will enjoy protection against tuberculosis and therefore survive longer than many of his compatriots and have a chance to have more children, thereby ensuring that the gene gets passed along.
The other possible explanation for the high incidence of recessive conditions is bad luck. The professional term is one of the most evocative in all of science: genetic drift. The theory says, in essence, that not everything evolves in accordance with the laws of natural selection: Sometimes things just happen. The smaller the population, the more likely things are to just go awry. The classic explanation involves a coin toss. If you toss a coin a thousand times, you are virtually guaranteed to see a fifty-fifty split between the number of times it lands heads up and tails up. But if your sample is drastically smaller—if, say, you toss a coin ten times—you are likely to see a statistically lopsided picture: seven heads, for example, versus three tails. By the logic of genetic drift, a mutation can take hold in a population simply because the population is very small. Say it originates with a few founder families, or even just one. If the person or persons with the mutation do not have much success reproducing, the mutation will get washed out. But if they happen to be fertile, or rich, or both, they may manage to have many children who will grow to adulthood and make up a significant group—half of them carrying the mutation—within the small population.
A good analogy for the concept of genetic drift is what happens to surnames. Surnames are inherited patrilineally, which means that generally only sons will carry on a family’s last name. Since the chances of having a boy child are roughly fifty-fifty, the chances of passing on one’s surname are equivalent to the chances of passing on a genetic trait. My great-great-grandfather had eight children, all of whom carried the last name Gessen. Two sons died young, two others never had children, two daughters had children who carried their husbands’ last names, but my great-grandfather had four children named Gessen, and one of his sisters had an out-of-wedlock son who was also a Gessen. In other words, the last name suffered some losses in that generation but still had a decent chance to survive in the population. My great-uncle—the out-of-wedlock Gessen—had epilepsy and decided, in accordance with Jewish tradition (if not with genetic logic) forbidding epileptics from marrying lest the illness be passed on, never to have children of his own. He married a woman who already had children, whom he raised as his own. He died surrounded by grandchildren and even a great-grandchild, none of whom carried the name Gessen. My great-grandfather’s two sons, on the other hand, not only survived World War II but had six children between them, three of them male. On the whole, this was not great going: The number of Gessens in this generation grew by just one person. In the following generation, my uncle and my father’s cousin had two daughters each: The chances that these girls will carry on the Gessen name are negligible. My father had three sons, and his sister had an out-of-wedlock son who got the Gessen name, which makes a total of four Gessen males in my generation, but so far all of them have failed to reproduce. As it happens, the only person in my children’s generation who is poised to pass on the surname is my son, Vova, who is adopted and got his surname the way one cannot get a gene: by court order. If the Gessen name were a genetic trait, it would be on its way out. At the same time, I have a couple of dozen cousins descendant from the Gessen line; if things had gone a little differently in terms of sex distribution and reproductive patterns, Vova could have four or five dozen cousins named Gessen, rather than none. This is the essence of genetic drift.
***
The most frightening of the so-called Jewish diseases are Niemann-Pick, Canavan, Gaucher’s, and Tay-Sachs. The last is the best-known and one of the most common: One in twenty-seven Ashkenazi Jews is a carrier. A baby born with two copies of the mutant gene lacks an enzyme necessary for breaking down fatty substances in the brain and nerve cells. These substances build up, and around the age of six months begin blocking the functioning of the baby’s brain and central nervous system: a baby that seemed healthy suddenly stops smiling, turning over, and grasping toys. The child degenerates, becoming blind, paralyzed, and totally unresponsive, and usually dies before the age of five.
One in thirty-seven Ashkenazi Jews is a carrier of the gene for Canavan disease. Affected babies lack a different enzyme, which leads to the buildup of a particular acid that in turn destroys myelin, or “white matter,” in the brain. Symptoms appear between three and six months of age; the baby becomes developmentally delayed and may also go blind. The children die before the age of ten.
Niemann-Pick is another enzyme deficiency that leads to the buildup of a fatty substance—in the brain, liver, spleen, and lymph nodes. Babies become blind and disfigured and usually die before the age of two. One in seventy-five Ashkenazim is a carrier.
Gaucher’s is also an enzyme deficiency that leads to the buildup of another fatty substance, which can cause symptoms ranging from mild to severe, including anemia, fatigue, and bleeding. Unlike the other enzyme deficiencies, it is not universally fatal, and treatment is available. One in fourteen Ashkenazi Jews is a carrier of the Gaucher’s mutation.
None of these conditions is unique to Jews, but they are more common among the Ashkenazim than in any other population. The fact that they share some features—all are enzyme deficiencies, and all but Canavan are what are called lipid-storage diseases—has long led scientists to suspect that this is no accident. Neither bad luck nor genetic drift can explain the emergence of different mutations (each of the conditions can result from one of several) that affect different genes but cause similar processes to occur in the body. The explanation must lie with selective advantage—but what sort of selective advantage could it have conveyed?
In 2005 three Utah researchers published a study suggesting that Jews are so sickly because they are so smart. Ashkenazi Jews have the highest average IQ of any ethnic group that has had its IQ measured as a group. That does not mean that there are no Ashkenazi Jews of average or below-average intelligence. Indeed, the difference in mean IQ is not huge: The average Ashkenazi IQ is 108 to 115, while the average IQ in general is, by definition, 100. Again, this does not mean that all Ashkenazi Jews are smarter than all gentiles. What it does mean is that, proportionately, there are many more very intelligent people among Ashkenazi Jews than among other groups. This high general intelligence is frequently realized in measurable intellectual achievement. Ashkenazi Jews, who constitute less than 3 percent of the U.S. population, account for 37 percent of the winners of the U.S. National Medal of Science, 25 percent of American Nobel Prize winners in literature, and 40 percent of American Nobel Prize winners in science and economics. Ashkenazi achievement in the visual arts and architecture, on the other hand, does not stand out—and Ashkenazi Jews tend to score slightly lower, on average, than other Europeans on tests of spatiovisual ability. Indeed, the gap between Ashkenazi IQ and spatiovisual scores is one of the odd features of this ethnic group.
Current scientific wisdom, often couched in much additional information aimed at masking the study authors’ discomfort, is that intelligence is, to a large extent, genetically determined. Studies of siblings reared together and apart, studies of twins, and studies of adopted children and their biological and adoptive parents show that the genetic component in determining intelligence is strong—and that it gets stronger as a child ages, suggesting that inherited ability is more important than all the early development strategies contemporary parents can produce (or fail to produce). How exactly intelligence is passed on from generation to generation is an open question; many scientists are working on genetic models of intelligence, often focusing on genetic causes of mental retardation, on the assumption that this trail may lead them to understanding the genetic mechanisms of intellectual ability in general. But if intelligence is inherited like genes—or like surnames—then the explanation for Ashkenazi Jews’ high average IQ may also be either selective advantage or genetic drift.
The Utah researchers argued that it was selective advantage. Before the diaspora era, they pointed out, written accounts made no mention of Jews’ unusual intelligence, but once in exile, Ashkenazim tended to find themselves in financial and managerial occupations. Those who excelled had significantly more success reproducing—and thus more children who survived to adulthood and themselves went on to reproduce—thereby passing on whatever intellectual ability allowed the parents to succeed in their middleman occupations. Presumably, these were verbal and mathematical abilities, while spatiovisual aptitude played no role in the Ashkenazi model of success. That would explain the contemporary Ashkenazi Jews’ lopsided test scores, the researchers argued.
This was not exactly a new theory. The debate on the origins of Jewish success dates back at least to the turn of the twentieth century—with future fascist propagandists arguing the biological line alongside Jewish theoreticians. The Jewish historian Joseph Jacobs attributed the Jews’ intellectual leadership to what was then widely known as the “germ-plasm.” He wrote, presciently, “There is a certain probability that a determinate number of Jews at the present time will produce a larger number of ‘geniuses’...than any equal number of men of other races. It seems highly probable, for example, that German Jews at the present moment are quantitatively (not necessarily qualitatively) at the head of European intellect.” Therefore, he concluded, “the desirability of further propagation of the Jewish germ-plasm is a matter not merely of Jewish interest.”
But the Utah researchers went further. They argued that selection for intelligence also explained the Jewish diseases. Those who carry only one copy of the genes that cause one of the lipid-storage diseases have an altered chemistry affecting the brain and the central nervous system, and the effects of this change may actually facilitate learning. To bolster their argument, the researchers used the case of Gaucher’s disease—the only one of these illnesses that does not always kill people before they reach adulthood. A list of 322 adult Gaucher’s patients—basically all the affected adults in Israel—showed that a disproportionately high number were engaged in intellectually challenging professions such as the academe, the sciences, engineering, law, and medicine. Five of the patients were physicists. On the other hand, these numbers were disproportionate when compared to the general U.S. or Israeli population, where the smart Ashkenazim do not constitute a majority, whereas the Gaucher’s patients were Ashkenazim virtually by definition. The researchers did not compare the Gaucher’s patients’ occupational profile to a general picture of Israeli Ashkenazim—whether because such statistics were not available, because the comparison would not have been as dramatic, or because they were getting into politically charged and potentially distasteful territory, I do not know.
They did, however, discuss two other diseases. Torsion dystonia shows up as painful muscle spasms that can spread and become so severe that sufferers are confined to a wheelchair and unable to dress or feed themselves. The disease is dominant—only one copy of the gene is required for symptoms to appear—but only 30 percent of carriers show symptoms. Roughly one in nine hundred Ashkenazim is a carrier, and carrier status seems to correlate with a higher IQ Nonclassic congenital adrenal hyperplasia is a recessive disorder in which an enzyme deficiency causes a hormonal imbalance that can manifest itself in symptoms ranging from negligible, such as hirsutism in women, to severe, such as infertility and the failure to develop breasts. One in five Ashkenazi Jews may be a carrier, and most of them have higher-than-average IQ.
But that is not all. The researchers argued that mutations like mine—disorders of DNA repair that cause cancer or untreatable anemia (a recessive condition known as Fanconi’s anemia) or a number of physical changes and increased susceptibility to infections and cancers (a recessive disorder called Bloom syndrome)—may also be related to intelligence. Perhaps, they suggested, the same deficiency in the BRCA gene that makes it ineffectual at preventing cancer may encourage neural growth and thereby enhance intelligence.
The paper had all the hallmarks of a promising scientific theory: However wacky the premise seemed, the story was well told and internally coherent. The authors admitted their theory was unproven, made their case, and suggested further investigation. A perfect study would involve many pairs of siblings who were heterozygotes—genetically different—for the genes implicated in Ashkenazi diseases. If it could be demonstrated that the siblings who carried a deleterious mutation were on average more intelligent than their unaffected brothers or sisters, the we-are-so-sick-because-we-are-so-smart theory would be all but proved.
The media loved the study. I liked it, too, in part because it affirmed my new world view: It seemed there was a basis for my sense that I inherited my mother’s intelligence, her verbal ability, and her cancer gene as a package. But, probably like most people, I found the discussion of Jewish intelligence uncomfortable, the way an inappropriate remark that elicits giggles at a dinner table can make one uncomfortable. It is not that I do not think that Jews are smarter, on average, than other people. Indeed, thinking that way is part of my cultural heritage: My grandmother, a principled cosmopolitan, always told me in a stage whisper that Jewish intelligence and the envy it engendered were the cause of anti-Semitism. But you could make that argument and then fall back upon cultural explanations, such as a tradition of literacy and a premium placed on education, even if you secretly suspected that Jews were just born smarter. So what made me uncomfortable about the Utah paper was what always makes people uncomfortable about genetic research: It takes private facts and makes them a matter of public discourse. This is the essence of obscenity.
***
Less than a year later an Israeli study purported to debunk the natural selection theory and to establish genetic drift as the cause of all the Ashkenazi illnesses and genetic advantages. The researchers claimed to show that nearly half of all contemporary Ashkenazim were the descendants of just four women who lived some fifteen hundred years ago. That settles the argument because, the logic goes, if Ashkenazi started that small, anything could happen. When a population starts with just a few people—or, at the extreme, with one woman—geneticists call this the “founder effect,” meaning that the entire population or a large proportion of it will carry the genetic traits that happened to characterize that one person or small group of founders.
I went to see the authors of the study in Haifa. Doron Behar, listed first among twenty authors—the spot usually reserved for the graduate student who does the bulk of the research—had defended his Ph.D. dissertation less than a year earlier (“a recent founder event,” he joked), and his skyrocketing career in genetics had been a matter of drift.
Doron was a critical-care doctor at Rambam, the large medical center right next to the Port of Haifa. In an age when doctors the world over are criticized for cookie-cutter care, critical-care doctors exemplify the assembly-line approach. Unlike general practitioners and most specialists, they do not get to know their patients. They come in when the patient’s condition is dire and exit if he improves. In the absence of familiarity and communication, they use standard measurements as their guide—and they cannot help noticing that just as the same trigger causes reactions of varying severity in different people, so the same treatment can be more or less effective. Doron Behar wondered what sort of knowledge might allow a doctor to administer a test that would tell him which approach would work best for the person with systemic inflammatory response syndrome who has just been wheeled in. The term “personalized medicine,” just coming into use as Behar was developing his interest in genetics, usually refers to complex, often long-term procedures, such as chemotherapy for cancer or medicating a patient for a major surgery, but it stands to reason that a doctor involved in the least personalized practice of medicine would want to find a shortcut to knowing his patients.
In addition to being a critical-care doctor, Doron Behar was also an inveterate people-watcher and a shameless picture-taker. The walls of his home office were covered with pictures of faces seen in China, Tibet, India, and elsewhere—the faces of strangers, ad nauseam. Behar was a man obsessed. His being a Jew, and an Israeli, made his obsession perhaps less socially suspect than it might otherwise have seemed. He really wanted to know what it is that causes the members of one tribe to have necks, noses, and skin color markedly different from the members of a tribe who live half a mile away. He also wanted to know what causes people to develop medical reactions of varying severity in response to identical triggers. And he talked about this a lot.
He happened to talk about this to Karl Skorecki, the head of the nephrology department at Rambam. Skorecki’s own foray into genetics, quite accidental, happened about a decade earlier. One day in the midnineties Skorecki let his mind wander in the synagogue. Just at that moment a Cohen was called to the Torah reading. Skorecki was a Cohen himself; his mind still not focused on the service, he wondered what it was that connected all the Cohanim. Being a religious man and a learned man, he knew: The Cohanim are a priestly caste endowed with a set of particular privileges in synagogue and burdened with a set of restrictions in ordinary life. The Cohen lineage is paternal: The son of a Cohen is a Cohen and his son is a Cohen, and so on. All the Cohanim are sons of Aaron, brother of Moses. If that is the case, thought Skorecki, then he, a Jew of Ashkenazic roots, and the man of apparently North African extraction who was just then making his way to the front of the congregation, would carry the traces of their common forefather. And they would carry them most evidently where all men store the traces of their fathers and their fathers’ fathers: in the DNA of the Y chromosome.
Skorecki, who had no research background in genetics, contacted an Arizona geneticist named Michael Hammer, who had distinguished himself in Y-chromosome research, and told him of his idea. It was a perfect research hypothesis: simple and obvious but for the fact that no one had thought of it before, and eminently verifiable. Hammer loved it, and together they conducted a study showing that, indeed, a majority of Jewish men who have been told by their fathers that they are members of the high priesthood are the descendants of a single male. Whether that man was named Aaron and had a brother named Moses, the DNA will not tell us—or, it will not tell us definitively. The signs did match. To determine when the common ancestor had lived, the researchers looked at the level of relatedness—or, rather, the degree of difference—among the Y-chromosome DNA of his various descendants. The difference is measured in mutations. Using estimates of the average time it takes a mutation to occur, the researchers calculated that the common ancestor had lived 106 generations, or roughly 2,650 years, ago, give or take a few hundred years. In other words, the man may have been alive during the exodus from Egypt. Furthermore, genetic signs place the father of most Cohens (Cohns, Kagans, Koches, Cheneys, and others) unambiguously in the Middle East.
The study of genetic heritage combines science that is staggeringly precise with what are at best decent estimates and respectable probabilities. Contemporary equipment allows scientists to decipher segments of DNA and compare them to each other. Some of these segments, which are shared among many individuals, are called haplotypes (short for “haploid genotypes”), a sort of DNA signature of a given population. The greatest variety of haplotypes is found in Africa, which establishes Africa as the common homeland of all humankind: People have been there the longest—roughly 150,000 years, it is believed—and in that time have achieved the greatest diversity. As people migrated to other parts of the world, and as some of them then migrated again, different haplotypes came to be predominant in different places. This knowledge has engendered a number of projects, both commercial and nonprofit, that aim to place a person’s ancestors by looking at his or her haplotypes. But the results are mere probabilities: If a given haplotype is seen frequently in, say, the Middle East, infrequently in Europe, and never anywhere else, then there is a greater probability—but no certainty—that the person’s ancestors hail from the Middle East and a slight possibility that they lived in Europe.
Time estimates are even less precise. To calculate the number of years that have elapsed since a group’s common ancestor lived, geneticists look at the diversity within the group, essentially counting the number of mutations that have appeared in a particular segment of the genome. They estimate the number of generations required to acquire that many mutations, then multiply that number by twenty-five to get the number of years. There are two fallible assumptions here: the number of generations required for a mutation to appear, which is based on current statistics but can be skewed or imprecise, or inapplicable to the particular mutations in question; and the equation of a generation with 25 years. If the number of years in a generation is adjusted down from 25 to 15 years—an obvious biological probability given that Jewish girls, for example, could be as young as twelve when they started having children—the number of years that have elapsed since the common Cohanim ancestor will shrink from 2,650 to 1,590.
Consider families you know. Take mine. My father was twenty-two when I was born; his mother was just twenty when she had him. I have two uncles who are roughly my age; their parents were in their forties when they were born. I am thirty-five years older than my youngest brother; my father was fifty-seven when this son was born. Twenty-five years is a bit more than a generation lasts in my particular lineage and a lot less than it does in the case of my brother or my uncles. Whether the twenty-five-year estimate gets any truer when spread out over many generations is debatable: My great-great-grandfather, for one, did not start having children until after he was discharged from the czar’s army around the age of sixty; other men in his lineage also tended to live a long time and have children late. Which brings us to the problem of sample size: the smaller the sample—and sometimes a haplotype grouping examined in a particular paper includes just a couple of people—the larger the “confidence interval,” or the margin of error. It is not unusual to see a table in a genetics paper that lists a number like 1,500—say, years to common ancestor—followed, in parenthesis, by a confidence interval of 1,000, meaning that the person may have lived 2,500 or 500 years ago. The numbers are all blinks in genetic time, but in our understanding of history they are huge.
Still, the magical quality of studies like Skorecki’s overshadows their imprecise nature. The media loved his study; his colleagues—for Skorecki suddenly found he was a star in the field of genetics, and geneticists were his colleagues—loved it. Scientists generally love a question well asked, and this is why Skorecki’s study appealed to them. And everyone loves a question well answered, which is why the media, and the public, ate it up. Skorecki himself thought his question was “parochial,” as he put it, and the study would not draw much attention. Instead, it generated endless press and continued to have reverberations—and, it seems fair to say, to draw fans—nearly ten years later.
It made for a great story. On the one hand, it proved something quite improbable: that people from entirely different parts of the world, people who look completely different—just as Skorecki, fairskinned, tall, and slim, must have looked completely different from the North African Cohen who gave him the idea for the study that morning at the synagogue—can be related. At the same time, this incredible discovery confirms, and is confirmed by, the most believed story of all time, which is the story contained in religious texts. It also offered a chance at the reconciliation for which the modern world yearns: the agreement between hard science and religious tradition. Here was scientific evidence that the Cohanim, as a group, existed and that they were who they said they were.
“I always give this example,” Skorecki said when I interviewed him at Rambam, in an eleventh-floor corner office overlooking the Mediterranean shore in Haifa: a military base, the port, blue-gray water, and a chunk of Lebanon in the not-too-great distance (in about a month, Lebanese rockets started falling within yards of the building). “If you have a male who gave his son a secret word and he transferred this secret word to male offspring only, and so on and so forth, and we go into the future a hundred generations, to the extent that the secret is kept, any male on the planet who knows this secret word, their Y-chromosome DNA markers should be closer, more related, than the Y-chromosome DNA markers of any two males on the planet. That’s the idea. The secret word is an oral tradition. It’s a simple idea.”
It was an imperfect analogy. The word in Skorecki’s example had built-in protection against falsification: It was a secret. To appropriate the tradition, someone who was not a descendant of the original secret holder would have to guess the word. To pose as a Cohen, all one had to do was claim to be one. Not all Cohanim have Cohen or a variation of it as their last name: Skorecki does not. And Jewish history is ripe with examples of broken lineages, migrations, and other opportunities for impostors. The fact that in most cases a Cohen is a Cohen is a Cohen is, in its way, an affirmation of truth and honesty, which seem to have won out through a hundred generations of humans.
Using DNA evidence, one could try to corroborate any story in the world: All you have to do is ask the right question. Skorecki and his colleagues have been adamant about refusing to help anyone check Cohanim claims through DNA; in any case, rabbinical authorities are not about to institute DNA checks of an oral tradition—though the possibility of doing so will certainly be discussed over and over in the coming years and decades. But anyone who is uncertain of his heritage—say, a Jew raised in the Soviet Union, where the Jewish oral tradition was interrupted—can have his DNA tested for the Cohen modal haplotype through a commercial company.
One story that people have longed to confirm and develop for centuries is the story of the ten lost tribes of Israel, which were said to have been taken away by Assyrian armies some seven centuries before the current era. That was when they disappeared from the written account. Could their progeny be found now, through DNA? Possibly.
A number of small populations in different parts of the world have legends linking them to the ancient Hebrews. One such group is the Lemba, a population that has remained endogamous—has married within the group—despite being scattered throughout southern Africa. The Lemba circumcise their newborn males, keep one day of the week holy, and do not eat pork. None of these traditions is unique to Judaism, but generations of the Lemba have maintained a story of Jewish descent, and have been known to neighbors as the “black Jews.” A closed population with mysterious roots, the Lemba long attracted the attention of geneticists, and a 2000 study in a scientific journal reported that their claim of Jewish provenance seemed to be true. Not only did many of the Lemba carry a haplotype found predominantly among Semites—which might as well have meant that they were of Arabic descent—but one of the Lemba clans had a very high frequency of the Cohen modal haplotype identified by Karl Skorecki and Mike Hammer.
The discovery confirmed the Lemba oral tradition. That dovetailed nicely with a rare occurrence: a burst of Jewish proselytizing among the Lemba. Strictly speaking, Jews are not allowed to seek converts. But the Lemba—at least some of them—had long believed themselves to be Jewish in some sense, and had practiced some rough approximations of Jewish religious customs. So proselytizing among the Lemba might be interpreted as reaching out to less-observant Jews in an attempt to make them observe more of that tradition, and this is certainly allowed. In the three years following the discovery of the Cohen haplotype among the Lemba, at least three rabbinical missions from the United States brought the Lemba books on Jewish tradition, prayer shawls, and other gifts to celebrate their affirmed Jewishness. It seems the Lemba elite, or at least some of it, welcomed the missions and began something of a Judaic revival.
One thing the Lemba did not do, however, was rush to emigrate to Israel—something they certainly could have tried to do, since Israel, in accordance with the Law of Return, grants citizenship to all persons who are born Jewish or have a Jewish parent or grandparent or convert to Judaism. Had the Lemba tried to immigrate en masse, Israel, as a state, would have had to take a position on the relationship between DNA information and ethnic or religious identity. Indeed, Israel is quite likely to face this discussion sooner or later, both because it is one of a few countries that grant citizenship on the basis of ethnicity and because Jewish DNA is arguably the best-studied DNA in the world. Plus, there are still at least nine lost tribes out there.
***
The most obvious way to try to match DNA information against history is to try to perform genetic tests on the remains of people who lived many centuries before us. “The problem with ancient DNA is, it is in pieces. It is like reading fragments of words instead of complete sentences,” Marina Faerman told me over coffee in a cafeteria at Hadassah, the Jerusalem medical center. She was a slight woman with wispy dirty-blond hair and large gold-rimmed glasses. A physical anthropologist, she had been casting about for something to do to gain a foothold in Israeli science after she immigrated from Russia in 1990. A couple of her newfound colleagues suggested she try to tackle ancient DNA: The work would be tedious, but the payoff would be publications of notice. She teamed up with several local researchers, including a charismatic senior geneticist-hematologist named Ariella Oppenheim, and began deciphering the DNA of remains found in archaeological digs.
In 1998 they published a paper on determining the sex of infanticide victims found in a dig in Ashkelon. The remains of about a hundred babies had been found beneath a late–Roman Empire bathhouse. Because the babies were newborns, showed no sign of disease, and had been disposed of in what seemed to have been a gutter, and because historical records indicate that infanticide was practiced in that culture, they assumed the babies had been killed soon after birth. They collected their left femurs (this was done to avoid testing the same individual twice) and set out to extract their DNA to see if they had been boys or girls. They should have been girls, for infanticide was known to have been practiced more frequently on girl babies, but most of them turned out to have been boys. Upon consulting with historians and archaeologists, they postulated that the bathhouse may have been a bordello whose staff disposed of their babies but kept some of the girls to rear as courtesans.
That was a neat trick, and Faerman and Oppenheim went on to perform more of these. One of their papers is called “From a Dry Bone to a Genetic Portrait: A Case Study of Sickle Cell Anemia.” This time the DNA they were testing was contemporary, but they had even less information than if they had received the tissue sample from a dig. All they knew about the bone fragment was that it came from a person who had had sickle-cell anemia. A genetic test confirmed the diagnosis. A look at the Y-chromosome DNA (the person had a Y chromosome, which made him a male) showed that his father’s family came from a Bantu heritage (the Bantu actually comprising about four hundred ethnic groups in Africa), while his mitochondrial DNA placed his maternal ancestors in West Africa—possibly Nigeria. This combination of heritages pointed to the Caribbean as the man’s own likely place of origin. Only after creating a DNA sketch of the man whose tiny bone fragment they had tested did the researchers obtain his medical history: He turned out to be a black Jamaican-born male who had died of sickle-cell anemia in the United States. The researchers were so taken with their ability to derive the relevant facts of sex, provenance, and diagnosis from a tiny tissue sample that they published a paper about it.
In fact, they had already performed even more impressive feats: They had used bone fragments to diagnose people who had lived many centuries before. Oppenheim, a hematologist, was particularly interested in blood disorders and had spent many years studying beta-thalassemia, a recessive condition that results in severe anemia and bone deformities. Babies born with beta-thalassemia become weak and lethargic at around the age of three months and, if the disease is allowed to run its course, often die by the age of one. But if patients are given regular blood transfusions—every few weeks starting in infancy and continuing through life—they can have a normal life span. Beta-thalassemia and other thalassemias are the world’s most common genetic disease, with more than 100 million carriers alive today and more than 120,000 affected individuals born annually. Because thalassemias are common in areas that have been affected with malaria, the current theory is that carriers—people with only one copy of a gene with a thalassemia-causing mutation—are better-protected against malaria than those who do not carry an abnormal gene. There are very few carriers among Ashkenazi Jews but about 20 percent of Kurdish Jews have the mutation, and some Arab communities in Israel have a carrier rate of more than 10 percent. There are, however, only a couple hundred people with beta-thalassemia living in Israel, apparently because births of affected individuals are prevented through prenatal screening and therapeutic abortions or even earlier, via preimplantation screening: When both people in a couple know they are carriers, they may opt for in vitro fertilization, during which only unaffected embryos will be implanted.
In a dig in Akhziv, in Israel, archaeologists found the remains of a child who likely died of anemia two to five hundred years ago: The child’s bone deformities suggested the diagnosis. Ariella Oppenheim’s team performed a DNA analysis and confirmed that the child was a homozygote for one of the roughly hundred mutations that lead to the disease. The odd thing was, the child had lived to be about eight years old—usually victims of the disease cannot make it past infancy in the absence of regular transfusions. The DNA analysis (performed separately on three different fragments of the skull, to ensure that the researchers were testing the remains and not some intruding matter) suggested the answer.
Symptoms of beta-thalassemia do not show up in newborns right away because their blood contains fetal hemoglobin, which the mutation does not affect. Sometime in the first year of life, adult hemoglobin, which is actually a different substance, takes the place of fetal hemoglobin. People with beta-thalassemia cannot produce normal adult hemoglobin, which is why they get weak and their bones stop developing normally. But some of them carry another gene variant, which causes their bodies to continue producing fetal hemoglobin. This was why the boy from Akhziv had lived to the age of eight.
Here was another cool genetic study. Not only were the scientists able to diagnose a long-dead person, they were able to use centuries-old remains to confirm a contemporary clinical hypothesis: The fetal-hemoglobin-producing gene variant actually ameliorated the effects of beta-thalassemia. It would have been impossible to confirm this hypothesis experimentally: No person with beta-thalassemia could be allowed to go without transfusions in order to observe the course of his disease.
Oppenheim’s team had more fun with beta-thalassemia mutations. In another paper, coauthored with Canadian researchers, they reported the simultaneous discovery of the same rare beta-thalassemia mutation in Ashkenazi families in Jerusalem and Montreal—and the consequent discovery that the families were probably related. When two people share not only a particular mutation but also the variants of genes in its particular neighborhood, this sort of mutation is called “identical by descent” and points to the existence of a shared ancestor. The two thalassemia families traced their roots to the Pale of Settlement, where their ancestors appeared to have lived in towns 250 miles apart about 150 years ago. The genetic quest turned into a genealogical one: The families, and the researchers, were now looking for a single common ancestor (they had not found one by the time they published a paper in the journal Human Mutation).
In another study, Oppenheim suggested looking at the many beta-thalassemia mutations found in Israel as a sort of historical map that recorded various migrations to Israel: Here was a mutation that hailed from Kurdistan, there one that came from Turkey, one from Yemen, one from India, and so on. This was the sort of project in which ancient DNA could prove very useful: It could show who came to Israel, when and where from. The tools for analyzing the material were there, but one thing was missing: a genetic picture of the current Israeli population, which would provide a frame of reference.
***
So Oppenheim, Faerman, and their colleagues took DNA samples from various local groups and went to work trying to answer a few simple earth-shattering questions. Faerman listed them for me: “What is the connection among different populations of Jews? What is the connection between Jews and Arabs? And where did they all come from?” Did they have a hypothesis? “What hypothesis could we have had?” bristled Faerman. “There is the Bible, there is the Tanakh.”
That hypothesis proved pretty much on target. By comparing DNA samples from Israel with DNA samples from Muslim Kurds now living in Kurdistan, the researchers concluded that the current population of Israel hails from there, where the Tanakh—the Hebrew Bible—indicates Abraham came from. They also found that Jews and Arabs are indisputably related, though, for instance, the Cohen genetic signature is found almost exclusively among Jews. They also found that Ashkenazi Jews, who constitute the Israeli elite, are perhaps a bit more closely related to Kurdish Jews, whose social standing places them at the bottom of the population heap, than they are to the Sephardic majority. This gave Oppenheim particular pleasure. She was one of those very rare Israeli Jews whose personal history in the region goes back more than three centuries, when some of her family moved there. Her grandfather wrote poetry in Arabic, and her other grandfather was a dentist in Arab villages. She had always been privy to the little-known fact that Jews and Arabs are brothers, and she hoped, briefly, that their study would open the eyes of her compatriots.
Oppenheim, a professor emeritus at the Hebrew University in Jerusalem by the time I interviewed her in her very cluttered office at Hadassah (where she, being emeritus, went every day solely for the pleasure her work brought her), was a smart woman. A very smart woman. She had the intellectual capacity to know that scientific evidence and facts in general have no impact on ethnic enmity; it was just that these DNA studies, reaching as they do into the depths of our molecules, have a way of enticing magical thinking. Anyway, she said, “Then I thought more about it, and I realized in many families brothers many times fight. So these genetic relationships are no guarantee of good relations. I also found that the ideologies of people don’t change and they just take the facts to fit the ideology. For example, one person said that it’s fantastic because now we can convert all the Palestinians to Judaism, sort of prove to them that they belong to the Jewish state.”
There was a different sort of sensation hidden in that 2001 study. “We found that between 10 and 15 percent of Ashkenazi Jews, from different samples—we took Ashkenazi Jews from the United States, from Africa, from Israel, from many different locations, and it all was quite consistent—about the same percentage appears to have originated from a gene flow that came from Eastern Europe–Central Asia, somewhere in that region,” said Oppenheim. “Gene flow” is just what it sounds like: the flow of genes into a population, from the outside. Gene flow happens, for example, when people begin to intermarry. The researchers traced this genetic signature to the first millennium, to someplace, they thought, in Eastern Europe. Did that mean that the Ashkenazi foremothers, recently settled in Europe, may have mixed with the locals? Possibly. But Oppenheim’s group proposed a more intriguing explanation. They thought the pattern they saw in the Y-chromosome DNA samples they analyzed suggested that the incursion into the Ashkenazi population occurred through the introduction of several men who were related to one another. Perhaps, they thought, they were a group who converted to Judaism. Perhaps they were the Khazars.
The Encyclopedia Judaica says the Khazars were “a national group of general Turkic type” who lived and battled their neighbors somewhere in the Caspian–Caucasus region between the seventh and tenth centuries and then converted to Judaism. The thing the Encyclopedia Judaica does not tell us is whether the Khazars ever actually existed, and hence whether they really had a king and whether the king, along with all his dignitaries, converted to Judaism. That is what legend tells us. And most Jewish population geneticists find this legend unspeakably alluring. This may be because it is like genetic drift: It can be used to explain a great many things. But more likely, this is because it dangles before the population geneticist the ultimate research carrot: the possibility of proving something that has not yet been proved.
***
Karl Skorecki and Doron Behar, whom Skorecki had now drafted as a geneticist, also stumbled upon something unexpected when they tried to replicate Skorecki’s Cohanim finding with a study of the Levites. Membership in the Levite caste, too, is passed from father to son, and Skorecki initially expected the lineage to be even more strongly evident—because, he explained to me, becoming a Cohen impostor would have carried more benefits than becoming a Levite impostor. Levites are those male descendants of Jacob’s son Levi who are not Cohanim. During some of Jewish history, they have enjoyed many of the same benefits and privileges as the Cohanim without some of the restrictions (such as restrictions in marriage, for example). When the researchers started looking at the Y-chromosome DNA of contemporary Levites, they saw that about half those Levites who were Ashkenazi carried a distinctive genetic signature that pointed to a common male ancestor who lived a mere thousand years ago, give or take a thousand years. “We have an event,” said Skorecki. “I think DNA has provided a glimpse into a probable historical event, some minor event perhaps, which has left a remnant today, which I don’t think could have been uncovered in any other way. Maybe one day someone will find some archival record that matches this, but I think it would be very difficult.” For the purposes of genetic research, “an event” is anything that causes changes in the gene pool. A rape can be an event, as can a conversion, a migration, or a pogrom. But what was this particular event? Could it have been the Khazars?
The scientists try to be cautious, but the specter of the Khazars haunts Jewish population genetics. “I cannot argue with somebody who is telling me, Look, we know that the Khazarian king lived in Eastern Europe,” Behar tried to explain to me, pointing out that this was not his argument exactly but just an argument he would be hardpressed to refute. “I mean, I’m telling you what people told me. We know that the royal family converted to Judaism, okay? If I was the king, I wouldn’t want to become an ordinary Israelite, I would want to become a Levite or something. So is it possible that our day’s Levites are the great-great-great-sons of one Khazarian nobleman or king who converted to Judaism? It’s an explanation. We can’t do much to approach the genetics, because we don’t have anyone who says, ‘I’m the descendant of Khazarians’ today. It’s possible? Yes. Can I prove it? No. Should we be cautious? Yes. We are not coming out with the title, ‘The Levites Are Descendants of Khazarians.’ We don’t think it’s appropriate.”
In fact, a couple of villages populated with people who call themselves Khazars exist in Lithuania and in the Crimea. They do not, however, practice Judaism, and they have never agreed to be tested genetically. But if they did, and they did not show genetic similarities to the Levites or other Ashkenazim, this would do nothing to prove or disprove the Khazar “event” theories. So the scientists try to keep their Khazar theories to themselves. Only Ariella Oppenheim was either brave or careless enough to put the possible Khazar explanation in print in a scientific paper. Well, she and a group of Harvard doctors who reported, in the mid-1990s, that Jewish and Iranian patients with a ghastly skin disease called pemphigus vulgaris had similar genetic traits.
***
DNA evidence is tricky that way: It seems that, outside the courtroom, it can serve only to corroborate, never to disprove. “I talked to one historian,” Oppenheim told me, “who said she was so disappointed because they thought we were going to reveal something completely new that they never thought about, never knew about, and here we were going to prove it by genetics. But we did not, and I feel very good about it. If we found something that was not in recorded history, I would not feel quite good about it, quite uncertain about it.” Her team’s work showed, in essence, that Jews are Jews and are pretty much who we say we are. Nice, but not a historical sensation.
Doron Behar and Karl Skorecki’s 2006 study showing that half of all Ashkenazim are the descendants of four women was neither a historical nor a scientific sensation. We all know—or we claim to know—that all humans have a single common mother. We also know that any two people in the world have common ancestry—a forefather and a foremother whom they share. That is the science. History is also fairly straightforward: Ashkenazi Jews were a small group that settled in the Rhine Valley around the seventh or eighth century. The small group grew to around eight and a half million at the turn of the twentieth century and more than ten million before World War II, in which about six million were killed, and doubled again by the turn of the twenty-first century, reaching about eight million people. With this kind of dramatic expansion—and with what we already knew about Jews, by and large, being Jews, it should not have surprised anyone that so many Ashkenazim could be shown to have come from so few.
The scientists took eleven thousand blood samples and used them to isolate genetic signatures passed from mother to daughter to daughter (the mitochondrial DNA, unlike the Y chromosome, is passed on to offspring of both sexes, but a son’s children will inherit his wife’s mitochondrial DNA, so this effectively is a woman-to-woman thing). They compared the DNA of Jewish women to samples from what geneticists call the “host population”—the titular nations of the European countries in which Ashkenazi Jews have lived. It turned out that roughly three and a half million people, or 40 percent of Ashkenazi Jews now living in Europe, Israel, and North America, were the descendants of four women who had lived one thousand to fifteen hundred years ago, give or take a thousand.
“I had discussions with my coauthors about where we were going to send this paper,” Karl Skorecki told me. “I was saying, ‘This is parochial, this will not be of great interest to the larger scientific community, not so much to the larger community.’ They were saying, ‘This is a finding which is absolutely stunning!’ I was saying, ‘It’s an interesting finding, but I don’t think it’s startling or stunning.’” Skorecki had used the same word—parochial—when he described the question posed by his Cohanim paper, which remains one of the most noticed genetic studies of our time. And he was wrong this time too. The study, published in the American Journal of Human Genetics, was one of those very rare scientific papers that make it to ABC News, MSNBC, and USA Today.
Why? “It’s not an abstract concept,” suggested Skorecki. “It’s not a theoretical woman: These were real living, breathing women.”
That was an obvious exaggeration. They had not lived or breathed in a thousand years, give or take as much. But Skorecki had a point. Knowledge of how many women there were, and when, gave scientists minimal grounds for theorizing who the women were. “It sounds like such a family had to have some sort of economic advantage,” said Behar. Previous studies attempting to link mitochondrial DNA to physical attributes that would have given the women a selective advantage—health, beauty, and extraordinary fertility would be three such traits—had failed. So the edge had to be socioeconomic. Perhaps our great-great-great... grandmothers were rich and this was why their daughters survived to marry well and have lots of daughters of their own (in which case the genetic-drift theory and the selective-advantage theory are, in fact, casually reconciled). Perhaps, like the Orthodox Jews of today, they followed a tradition of having many, many children. “It must have been something in the beginning,” said Behar. The beginning, he theorized, would have been enough: After a few (three, six, maybe ten) generations, the lineages would have gained enough of a foothold in the population to continue to propagate.
So, many of us had a wealthy, nurturing great-great-great... grandmother. All she left us was her DNA signature. After the study came out, a New York Times reporter sent away for a DNA cheek-swab test kit from a commercial company (Skorecki’s original coauthor, Michael Hammer, and Behar both work with the company) and published a breathless article titled “Love You, K2a2a, Whoever You Are.” K2a2a was one of the four genetic signatures the researchers identified.
There is a thin line between theoretical knowledge and not-so-theoretical knowledge. In 2001 the Oxford geneticist Bryan Sykes published a bestselling book called The Seven Daughters of Eve, claiming that all modern Europeans are descendant from seven women (other researchers later commented it may have been more like a dozen). Sykes also decided to name the alleged seven daughters, or mothers. The one whose signature began with K he chose to call Katrine. Thanks to Behar and Skorecki’s research, she had actually acquired enough distinguishable features for us to be able to say Katrine was an unlikely name. A Hanna or a Sara she may have been, or a Rakhel. Perhaps that is the magic trick of studies like these: Somehow, they make it all more specific, so the abstract foremother of all yields to the specific four mothers of us.
The question is why we are so taken with this kind of specificity. Why do small numbers—four women fifteen hundred years ago, as opposed to a dozen women tens of thousands of years ago—hold such sway? “I don’t know what is it in us humans that makes us want to learn about similarities,” Doron Behar said, trying to answer my question why, being a medical doctor and the father of three small children, he chose to pursue a second, challenging, wildly time-consuming, and often tedious career as a geneticist. “I don’t know what makes us dig in the ground to look for the ancient—I don’t know. There is no easy answer for this, because I can’t really say that if you will dig in the ground and find a cave then you will get this, this, and this benefit.” Humans are driven to look for continuity. On some level, it may be part of our eternal search for immortality. No one feels fully mortal as long as his mother is alive. No one dies fully as long as his children go on living. And perhaps if our great-great-great... grandmother’s DNA is maintained in our flesh and blood, that makes her, suddenly, not quite so dead, and us not quite so doomed.
***
“I know that genealogy is the second most popular hobby in the United States,” mentioned Behar. This is one of those frequently repeated factoids that seem to bear no relationship to any statistics, polls, or other objective measures (I could find no such citation, in any case). Behar may be forgiven for his unfounded assertion. He was desperately looking for a way to explain the obvious to me, that people have always found this sort of thing interesting, and they always will. Americans are by no means unique in their yearning to explore their roots: Icelanders, for example, make it a national pastime, often maintaining meticulous family records going back many centuries. What may distinguish Americans from the world’s other potential genealogists, however, is their frequently woeful ignorance of their roots, which goes hand in hand with the potential for surprises to be found along the family tree. Americans constitute the perfect market for genetic ancestry tests, which became commercially available in the early 2000s. Within the first three or four years of their existence, these companies drew a couple hundred thousand clients.
One of the pioneers in this business was a company called DNAPrint, one of a slew of biotech start-ups that began big around 2000 and soon fell on hard times. What saved DNAPrint was that its researchers stumbled upon the idea, and the technology, for performing genetic ancestry tests. DNAPrint is in Sarasota, Florida, a city of low houses huddled close to the road, mailboxes specifying “back” and “front” units, of pickup trucks and grazing cows—many, many cows grazing everywhere—and otherwise a conspicuous absence of human activity outside the islands that are the city’s tourist centers. At first glance, the nonfarm economy is limited to restaurants and proud white resort hotels. The building that houses DNAPrint is a modest low office structure along a wide dusty road, with nothing to the left and nothing to the right of the parking lot. But I saw a Jaguar in that parking lot as I drove up. Biotech money, I thought.
“I don’t know,” chief research scientist Matt Thomas told me. “It certainly does not belong to anyone who works here.” In the first quarter of 2006 DNAPrint Genomics would post losses of nearly a million dollars. At one point during our conversation Matt called the company “Tony’s DNA shop in Florida”—Tony being Anthony Frudakis, a molecular biologist who had found some venture money in Florida and moved there to start a company in 1999. The idea was to locate genes that influence or determine the way people respond to various medications, which would have made the company invaluable to the health-care system and to humankind in general. In 2000—the year DNAPrint went public—by the Food and Drug Administration’s estimate, 2.4 million patients had adverse reactions to medication and more than 125,000 people had died as a result, making prescription-drug reaction a leading cause of death in the United States. Common chemotherapy drugs can lead to heart failure; anesthesia can kill unexpectedly. Florida, with its aging, relatively affluent, and consequently much-medicated population, seemed like a good place to do this sort of research.
Frudakis and his team decided to begin their pharmacogenetic research with eye color. The idea was to conduct what is called a proof-of-principle study: Eye color, they thought, was like drug response in that it was a trait affected by more than one factor, but all of these factors were genetic. After he explained this to me, Matt Thomas said something that sounded almost impossibly obvious: “And what we quickly saw with the eye color stuff is, we had a number of samples from different populations around the world. And some of them—genetic locations and markers we were looking at, we saw strong segregation among the populations. So basically a particular marker, an allele or a version of the marker, was very prevalent among, let’s say, Europeans, and less so among Africans, or vice versa.” The scientists started talking with an associate professor at Penn State University, who was just getting into molecular anthropology, which is essentially measuring the differences between populations at the molecular level. “And this kind of opened up some new avenues for us, some new interests of ‘maybe the best way to understand drug response and the eye color project is to understand the world’s populations better.’ And that led to some of the developments in our ancestry testing. The idea behind the ancestry testing is, we have another way of stratifying a population.”
In other words, by looking at gene sequences on their computer screens, Frudakis’s team arrived at the same conclusion as many physicians across the United States who had started asking patients about their ethnic backgrounds. The physicians did this because, for example, an Ashkenazi Jew who had lost a mother to premenopausal breast cancer—someone like me—had become a clear candidate for genetic testing. The Florida scientists thought that maybe figuring out that a particular drug response was more characteristic of one ethnic group or another would ease the search for genes that determined the reaction. In both cases, this is what Matt Thomas called “stratifying a population.” If that sounds perfectly obvious, it was not: It would be another three years before the African American Heart Failure Trial made headlines across the United States. The result of that trial, which was halted early because of excellent preliminary results, was medication certified for use in African Americans at risk for heart failure.
The African American Heart Failure Trial enrolled over a thousand people who self-identified as African Americans. The only term less specific might be “human.” People of African descent come from the most varied gene pool on the planet: This is what makes geneticists think the human race originated on that continent. In African Americans, that gene pool was altered further by the admixture with the “host population,” which generally includes people from everywhere else. What is most striking is that, despite the imprecision of this particular race classification, statistics on the effect of, say, heart disease show a striking difference between African Americans and Caucasian Americans.
Presumably, the different effect of both heart disease and medication on people of different races is the work of a set of gene variations that, when identified, will eliminate the need to classify patients by race. That will happen, no doubt, but it will take a while. In the meantime, researchers could at least attempt to break people up into smaller groups and try to answer such questions as whether people of North African extraction should be classified as African Americans for the purposes of these studies and these treatments. Someone from Morocco, Tunisia, or Libya would probably look like a Caucasian to most Americans and might, if living in the United States, self-identify as anything at all. But how should such a patient be treated by medical doctors? If DNAPrint could tell a drug manufacturer that much, it would make itself indispensable.
Somewhere along this thought process—probably when DNAPrint ran out of cash—someone had the idea of using the results of this research to create a test, commercially offered to people curious about their ethnic background. DNAPrint teamed up with Mark Shriver, the molecular anthropologist at Penn State, who was starting to use gene sequencing to try to develop molecular measurements of the things anthropologists measure: things that make us who we are. I visited Shriver’s lab and talked to a group of young female graduate students who showed me how they did their research based on the material at hand: several thousand eighteen-to-twenty-year-olds who were willing to have themselves studied for ethnic markers. The technology was apparently simple: Shriver’s lab had collected DNA samples from various parts of the world. “Parts of the world” were fairly broadly defined: Sub-Saharan Africa, for example, was represented by Nigeria and the Congo, while East Asians were a combination of Han Chinese and Japanese, a few Koreans and a few Vietnamese. They compared the samples, isolating bits of gene sequence that seemed to differentiate one group from others, and designated these parts of the genome markers of a particular population. Then they started testing people, giving them results that would inform them that they were, say, 80 percent European, 10 percent African, 9 percent East Asian, and 1 percent Native American. The 1 percent would most likely be what researchers call “noise in the test,” meaning either a mistake or the result of imprecise classification, while the percentages of African and East Asian might well surprise the subject.
Amy Bigham, the senior graduate student in the lab, showed me around. DNA-testing equipment tends to fall into two categories: things that look like printers and things that look like toasters. There were also some unusual pieces of machinery, like a three-dimensional camera, a contraption of many lenses and lightbulbs on movable metal arms that allowed the researchers to photograph a subject’s head from all sides at once. The digital image could then be used to take all sorts of measurements of facial and other features. Amy cheerfully told me that in addition to taking subjects’ DNA samples and personal histories—their families’ ethnic backgrounds and their self-identification—they also used to take measurements of their skulls. Then she showed me poster boards hung all along the hallway. Subjects’ pictures were mounted on the boards, next to sheets with their self-reported data. Flipping up the sheets exposed the subjects’ test results, which were presented in the form of a pyramid, with the bulk of the subject’s ethnic makeup at the bottom and what might be statistical noise at the top. The boards posted in the hallway featured subjects whose results could be curious: someone who looked white but was largely of African descent, or someone who turned out to carry markers from most of the world. It all struck me as borderline distasteful, like the mention of the skull measurements. An image from a Nazi propaganda film showing the cranial measurements of a Jew immediately flashed through my mind.
“You stopped that because it was kind of creepy?” I asked.
“No.” Amy smiled, clearly confused. “Because our craniometer broke.”
DNAPrint drafted Shriver and used his samples and some of its own to create a test called AncestrybyDNA. In the first couple of years of its commercial availability, about twenty thousand people paid two hundred dollars apiece to learn which ethnic groups were represented in their genome. People who tested as Europeans could pay roughly the same amount again for EuroDNA, which would tell them in which Indo-European region their DNA likely originated. Another upgrade was offered for those who wanted to explore their partial Native American–ness.
DNAPrint was probably the first of several companies that started offering DNA-ancestry tests at around the same time (though this was apparently the only publicly traded company among them). Prices ranged up to nine hundred dollars, the price of the “Male Genealogy Package” from a company called Genelex. The difference in their approaches was that most of the companies used Y-chromosome and mitochondrial DNA tests to determine haplotype while DNAPrint used markers on autosomal chromosomes. Both approaches had proponents who argued that their way was more accurate or informative. Some companies had an apparent area of specialization: Family Tree DNA focused on Jews, offering a test for the Cohen marker, among others; DNA Tribes concentrated on Native Americans. DNAPrint also seemed to attract a disproportionate number of people seeking to confirm a family legend of having a Native American ancestor. Many were disappointed, even enraged, by a negative result, a reaction Tony Frudakis diagnosed as American Indian Princess Syndrome.
Aside from informing people that they did not have a Cherokee (for some reason, Matt told me, it always seemed to be Cherokee) grandmother, DNAPrint’s technology proved useful in forensics. If the scientists had indeed been able to find genes responsible for eye color or other features, crime-scene DNA samples could be used to create portrait descriptions of suspects. As it was, DNAPrint could offer only very rough suppositions about appearance, based on the suspect’s apparent ethnic roots—but even rough suppositions could prove very useful when the police knew nothing.
The Baton Rouge Killer used a different murder method every time, but he had a signature: removing the phone from the victim’s belongings. That made him a serial killer, and all American police officers are taught that serial killers are white. The task force formed to catch the killer was looking for a white man, and as part of its search it sent samples of his DNA—tissue left at the crime scene following apparent struggles with the victims—to DNAPrint. The AncestrybyDNA test said the killer was of African or African American provenance. The task force changed the focus of its search and, in 2003, captured Derrick Todd Lee, who was black. He was later convicted of five murders, based largely on DNA evidence.
In another case, in a rural community in California, the fairly decayed body of a female murder victim was found. The forensic pathologist judged the remains “probably Vietnamese,” which suggested to the investigators she might have been a mail-order bride. DNAPrint’s test, however, showed she was Native American. That, in turn, changed the way the pathologists reconstructed the woman’s skull to obtain a picture of what she might have looked like. That murder still had not been solved, though, at the time I visited Sarasota.
***
Matt Thomas was thirty-five, stocky, with light hair and a round face of the sort that always looks boyish. He looked like the kind of person whose genetic ancestry test could yield no surprises.
“I’m 99 percent European and 1 percent African,” he confirmed. “The 1 percent African is probably noise in the test.”
European: That is one broad category. “Being Dutch and Finnish are pretty different things,” I said, choosing my examples deliberately. Both populations are North European, but the Finns are a closed population that is quite genetically distinct.
“Right,” said Matt. “But part of that Dutch and Finnish definition is a social construct.”
This was silliness. Here, wearing a white lab coat, sat a biochemist turned geneticist who made his living by telling people what their genes told him about their identity—and he was telling me that ethnic, national, and geographic identities were a social construct. In another minute he went even further, telling me that closed groups based on ethnoreligious identity—such as Ashkenazi Jews—were a social construct. And in another few minutes I learned why.
“Let me say this,” said Matt. “My mother converted to Judaism. I practice. But there is no way I’m going to have any genetic markers. So it goes back to the definition of groups. And because you do not share genetic heritage, does that make you any less a member of that group?”
Most people convert to Judaism because they are planning to marry a Jewish person. Matt’s mother converted for a different reason: She liked Judaism best of all the religions around. Matt’s father was Catholic, and Matt and his brother were raised with both faiths and allowed to choose once they became adults. Matt chose Judaism. He later married a Lutheran, and now, if they had children, they planned to give them their choice of religions, as his own parents had done. The only problem was, right before their eyes—and, really, with Matt’s active participation—Jewishness was reverting to being an ethnic rather than a religious category.
Five years earlier, when I adopted my son, Vova, my partner and I devoted all of maybe an hour to discussing whether to perform a conversion ceremony for him. He was officially declared a Jew by a court of three Reform rabbis gathered around a mikva—a ritual pool—in Providence, Rhode Island, in October 2001. Now, if he was asked who he was—as he would be, for his gorgeous swarthy looks were a relative rarity in Russia, where we lived—he would tell people he was Jewish, I thought. I had no idea that it was a matter of months before the first companies would offer him the opportunity of asking them who he was, for a small fee. At this point these tests were too imprecise for our purposes—he would probably have found out only that he was of mostly European and perhaps partly Middle Eastern descent—but by the time he becomes an adult he will likely be able to find out just what ethnic groups his biological parents represented.
***
“So I can tell you that your mother was Jewish, or of Jewish ancestry,” Bennett Greenspan told me when I called him for comment on my DNA. Bennett Greenspan was president and chief executive officer of Family Tree DNA, a company that grew out of his lifelong interest in genealogy. Greenspan, who was of Ashkenazi extraction, started the company in 1999, drafting Mike Hammer and Doron Behar, among others, to serve on his scientific advisory board. Now the company offered a variety of ethnicity tests, including specific mitochondrial DNA and Y-chromosome DNA tests for people who believed themselves to be Ashkenazi Jews. I did, so I asked my brother Keith, who, unlike me, possessed a Y chromosome, to do a cheek swab and send it to Family Tree DNA.
A few weeks later, I could log on to a page that said, “Keith Gessen, Kit Number 65289,” and featured a little square with two hands, palms out, thumbs touching, and the words “Cohen match.” That is right: My brother had the Cohen haplotype. “Do you have an oral tradition of that?” asked Greenspan.
“No,” I answered honestly. “But we are Soviet-raised, so we don’t have much of a Jewish oral tradition of anything.” This was especially true of our—that is, my brother’s—Y chromosome. The earliest known source of that, my great-great-grandfather Ilya Gessen, was drafted into the czar’s army in the mid-nineteenth century.
“Oh, I know!” exclaimed Greenspan, exhibiting a knowledge of history characteristic of true genealogy enthusiasts. “The twenty-five-year death sentence.” The standard term of service in the czar’s army was indeed twenty-five years, and for Jewish males, it officially kicked in at the age of twelve. Many were drafted even earlier, some as young as eight, and served even longer. Few survived. But those who did, and were ultimately released from service, received the right to live outside the Pale of Settlement. This was a reasonable and perhaps necessary measure: Over the decades of service, the soldiers had lost touch with their families, their culture, their language, and, usually, their religion.
My great-great-grandfather was one of the very, very few who not only survived but also managed to resist conversion to Christianity. He settled in a village in the south of Russia, married a Jewish woman, and had nine children. It seems he did not remember much about the Jewish tradition—just that he was Jewish. Was he a Cohen? If he was, was this something he remembered? No such information reached my generation. At the same time, he named his firstborn Aaron.
In 1899 Aaron finished high school and took off for St. Petersburg, where he would go to university. This was a period of strict quotas and state-mandated anti-Semitic discrimination in Russia, and it was the year of the Dreyfus affair. My great-grandfather would never have been able to hide his Jewishness, but he did what he could to make it stand out less: He changed his name to Arnold, thereby perhaps obliterating the last remnant of the Cohen oral tradition in my family—until, that is, my brother was tested.
Strictly speaking, the fact that Keith was a match for the haplotype did not prove that we came from a Cohen lineage. First, this was the philosophy behind Skorecki’s original study: The DNA testing was there to illustrate the oral tradition, not to be used to prove or disprove anything. And there was another consideration. “Remember,” said Greenspan, “Aaron and Moses’s first cousins would have left Egypt alongside them—I mean, you’ve got these famous first cousins. Their sons would have had the same Y-chromosome markers but would not have been Cohanim.”
Greenspan talked about Moses and Aaron, and especially their cousins, as though they lived practically next door, or at least yesterday. He was only slightly more distant when talking about my fore-mother: She turned out to be one of the four. K1a1b1a was her name. Family Tree DNA had 181 of my presumed relatives on file: A number of their e-mail addresses were supplied along with my brother’s test results.
***
The Family Tree results reached too far back to tell me anything useful—or anything at all, really, about the origins of my mutation. That information came while I was in Israel doing research for this chapter. I sat drinking tea with my cousin Natasha and an elderly friend of the family. Conversation turned to one of my maternal great-grandmothers, Bat-Sheva, an extraordinary woman by all accounts. She had been a rebellious shtetl girl who forced her way into a cheder—a religious school that never admitted girls. When she was still young, but already married and no longer studying, her hobby was translating Pushkin into Hebrew. I remembered her well: She died in her late eighties, when I was twenty years old.
The family friend asked about Bat-Sheva’s parents. I did not remember any family conversation that had reached so far back.
“Her mother’s surname was Magidina,” said Natasha. “She married a much older man and had several children, Bat-Sheva being the oldest. When Bat-Sheva was pregnant with her first child, her mother was already very ill and she knew it. But she traveled to where Bat-Sheva was living, put in place everything for the baby, then went home, had surgery, and died either during the operation or soon after.”
“What did she die of?” I asked.
“Some sort of cancer.”
Here was the story, then. My great-great-grandmother had a mutation that led to cancer that killed her when she was still in her thirties. She had passed the mutation on to her daughter Bat-Sheva. As my great-great-grandmother lay dying, Bat-Sheva had a son who also inherited the mutation. The son, my grandfather, passed it on to my mother, who died at forty-nine. She passed it on to me. And there was no way to tell what it was that allowed Bat-Sheva to live into her late eighties without developing cancer, and whether, whatever it was, I had it, too.
Chapter 3
The Post-Nazi Era
AT A BREAKFAST TABLE at a Viennese hotel, I was telling my companions about this book.
“But you cannot test for race!” one of them objected, horrified. She was German.
True, I said, unless the person tested wants to interpret the test that way. And many do, because today’s racial characteristics are still the most useful shorthand for the information genetic testing gives us about ourselves. The third person at the table, an Ashkenazi Jewish woman from the United States, pointed out that Ashkenazi Jews carry certain mutations for which genetic testing is available and useful.
The first woman cringed. “You are constructing biological identity out of anxiety!” she shouted. “Have you even read Foucault?”
We had read Foucault, but we both felt, at the risk of sounding old-fashioned, that the facts were too bad for Foucault. The German woman tried to withdraw from the conversation altogether, noting resignedly that she was a postmodernist.
“This is the post-Nazi era,” the American Jewish woman quipped, eliciting a joyous laugh from me and a frightened one from our German colleague.
But here we were. The German woman felt she had no right to move into the post-Nazi era. The other woman and I, both being Jewish, could use the privilege of historical victimhood to make that decision for ourselves. There were two of us and only one of her, and we could laugh and tell her that this was the reason Israel would lead the world in the science and application of medical genetics.
We were in Vienna because each of us had at one point received a journalism fellowship from the Institut für die Wissenschaften vom Menschen—literally, “the institute for the study of man,” located here in Vienna, where man had historically been studied to excess. This was the geographic heart of Europe and the home of the twentieth century: the city where Hitler spent his formative years; home of Sigmund Freud and birthplace of psychoanalysis; home of Theodor Herzl, the founder of Zionism; and, not coincidentally, a site of one of that century’s creepiest experiments in the application of genetics.
After breakfast I took the tram to an outlying neighborhood, where I searched the plain 1960s apartment buildings for the home of an old man who had lived to tell the tale. He had lived long enough, that is, and he had also made a life out of telling his story.
***
Johann Gross was short and portly, dressed in black trousers and a white undershirt, and he could not breathe. An oxygen tank nearly as big as the man himself sat puffing in the middle of his tiny apartment, and a white plastic cord stretching from it delivered oxygen directly to his nose. His mouth was occupied alternately by a foul, raw-smelling cigarette and a salad-green plastic inhaler. Wheezing constantly and halting occasionally, he told me his story. He had lived in the United States for four years some forty years earlier, and he could tell his well-honed story in English, so I came without an interpreter. It seemed, though, that Johann Gross could not understand anything I said. So his speech was a monologue.
When Johann Gross was eight years old, he had been living with a foster family for four or five years. He had no memory of his biological family: His mother had abandoned them when he was a year old, his father was a drunk, and little Johann lived in an orphanage before he was placed with his foster parents. As he remembered now, it was a good foster family: He was fed, schooled, and perhaps even loved there. But then Austria was annexed by Nazi Germany, and this meant that Johann Gross had to go home to a father he did not remember. His father was a very poor man: He was born missing an arm and had never really worked. State care for the children of the poor and the infirm contradicted some basic tenets of Nazi public health policies. Most important, using state funds to raise someone like Johann Gross meant engaging in what eugenicists called “counterselection”: increasing the chances for survival, success, and procreation for the progeny of those less fit—and, in Gross’s case, apparently genetically damaged.
“We had not much to eat. I slept in a little bed with my sister. I was hungry all the time.” Johann Gross was inducted into Hitler-Jugend, which obligated him to spend his days going door-to-door with a tin cup, collecting funds for the Nazi cause. After about six months, eight-year-old Johann Gross ran away, tin cup in hand, back to his foster home. His foster mother called the child welfare service, which sent not a social worker but a Nazi Party officer, who expelled Johann from the children’s organization on the spot and assigned him to an orphanage. After three or four escape attempts from the orphanage, the little boy was deemed “asocial” and placed in a psychiatric institution, on a children’s ward called Spiegelgrund, or “mirror reason.” The old man opened his book for me: He had published a memoir called Spiegelgrund. It was illustrated with his own drawings. He pointed at one of a wheelbarrow loaded with children’s naked bodies, a mess of arms and legs with a little girl’s body lying awkwardly on top. “I saw this,” he said.
Most of the children at Spiegelgrund suffered from psychiatric conditions or mental retardation. From 1940 to 1945 they were studied, then starved or medicated to death and studied some more in the process. After they died, their brains were excised and placed in formaldehyde jars for further study.
Johann Gross watched the murders of the sick children from a short distance. He himself was considered problematic but not sick, so he was not killed. “I had a normal body. I think what saved my life was I was always very good in school,” said this old man, who had had perhaps four years total of formal education. “They were not so quick to kill. When people were psychopathic, they were killed.” Johann was not sufficiently disturbed to warrant a researcher’s interest, so his brain was allowed to remain, functioning, in his body. He was, however, medicated systematically, excessively, and painfully after each of his ten escape attempts. “They gave me injections on my arms and legs,” he remembered, visibly cringing sixty-five years later. “The injections on my arms—I would be on the toilet for twenty-four hours. The injections on my legs, I would be walking on the floor on my hands, I couldn’t get up, and then it hurt for three weeks, and then I would run away again.” While most of the children at Spiegelgrund received injections as part of a study, the treatment of Johann Gross may have been simple punishment: pure torture.
“The man from whom I got the most injections was a man with my name, this Heinrich Gross,” Johann Gross told me. Heinrich Gross, a psychiatrist, administered what the Nazis called “euthanasia” to the disabled inmates of Spiegelgrund, and preserved their brains, which he kept studying after the war. He continued publishing on the Spiegelgrund brains into the 1970s.
Heinrich Gross was tried and convicted by a Viennese court in the late 1940s, and sentenced to two years in prison for his part in killing the children at Spiegelgrund. The Austrian Supreme Court threw out the verdict on a technicality, though, leaving Heinrich Gross free to embark on a second career as a neurological psychiatrist and court expert. In 1968 he became head of a research institute in Vienna. In 1976 he was called on to testify in the case of a man who had been interned at Spiegelgrund, like Johann Gross, as a “hardly reformable” youth. Heinrich Gross quoted from the man’s Nazi file in court—and the man confronted his former doctor. The media exposed Heinrich Gross as a Nazi criminal, but it took another twenty years for the Viennese prosecutor to bring a criminal suit against him. The court ruled that Gross was demented and unfit to stand trial. “They didn’t do him because they didn’t want to do him,” Johann Gross told me.
The brains of Spiegelgrund were finally buried in the year 2002.
I took a bus to the scenic outskirts of Vienna to see the hospital named for Otto Wagner, the Austrian Art Nouveau architect, another of the city’s great twentieth-century figures. I entered and climbed up a very steep path in the middle of the vast grounds, punctuated with all manner of signs and arrows, including red plywood temporary-looking signs that pointed to something having to do with “NS Medizin.” The warm autumn sun forced me to squint. The place seemed full of young people, some apparently medical students. Two teenage boys ran down the gravel path toward me, screaming, unable to stop.
I entered Building V, near the top of the hill, through a lovely sunporch. The room where the Spiegelgrund museum was located was Otto Wagner–stylish: all the whitest of white, sun-drenched, with double-height ceilings and a checkered tile floor. A wispy-haired young man, not much older than the teenagers I had just seen, sat at a little desk in the corner. As it turned out, he knew next to nothing about the exhibit he was overseeing: He was just performing his alternative civilian service to avoid being drafted into the army. This was a shoestring operation that had been recently mounted by a group of enthusiasts, led by a city councillor who failed to get reelected.
A circular semienclosed wall formed a room within a room. Inside, photographs of children killed at Spiegelgrund were tacked to the wall, captioned with first names, surname initials, and ages, from two to seventeen. Most looked obviously mentally impaired. Some looked terrified. One, Friedel F., looked exactly like my daughter: long thin eyebrows, huge eyes, ears that stuck out, and a bad haircut. Friedel F. had been nine when she died.
Displays lined the rest of the room, aiming to educate the casual visitor about Spiegelgrund and Nazi medicine.
“In the late nineteenth century a new discipline developed in Great Britain somewhere between anthropology, medicine, and biology, for which its founder Francis Galton coined the term ‘eugenics,’” explained a printout pinned to one of the stands. “While ‘valuable’ individuals were to be promoted (‘positive eugenics’), carriers of an allegedly inferior genotype should be systematically excluded from reproduction (‘negative eugenics’), which would lead to a genetic improvement of humankind. The idea met with public approval in many European countries and North America.” The rest of the page listed Nazi eugenic efforts—forced sterilization, “euthanasia,” and the fight against intermarriage—while attempting to walk the middle line between two traditional interpretations of the relationship between the science founded by Francis Galton and Nazi eugenic policies. One tradition interprets the National Socialists as enemies of science who perverted the spirit of eugenics. The other tradition, implicitly accepted by all who treat eugenics as a suspect term, has it that Hitler’s Germany was a land where science prospered, and in this fertile environment Galton’s ideas yielded the only fruit they possibly could: crime against humanity.
Some of the definitions of racial hygiene, a concept that predates Hitler’s rise to power by several decades, sound conspicuously like possible definitions of contemporary medical genetics. One of the founders of the field, Hugo Ribbert, wrote that a goal of racial hygiene was “the prevention and conquest of diseases afflicting the entire human race, diseases from which each of the various races might suffer in similar manner.” His colleagues objected to the contamination of the value-free science of racial hygiene with “vulgar race propaganda.” These concerns notwithstanding, racial hygiene, or eugenics, lent itself extraordinarily well to use by the Nazis, who claimed that “National Socialism [is] the political expression of our biological knowledge.” At the same time, eugenics was perceived as the cutting edge of science not only in Germany but in the wealthy countries of Europe and, perhaps most of all, in the United States. In the period between the two world wars, Germany was far from unique in adopting laws based on eugenic ideas. In 1924 President Calvin Coolidge signed into law a bill that restricted the inflow of immigrants to the United States in accordance with then-dominant eugenic ideas. Coolidge himself had made his views known earlier. “America must be kept American,” he had said. “Biological laws show... that Nordics deteriorate when mixed with other races.”
In Nazi Germany and annexed Austria, the practical application of eugenics proceeded in rapid stages. First, all forms of social deviance and difference, from Jewishness to Marxism and from homosexuality to criminality, were framed in biomedical terms. (Even the concentration camps and, some years later, the liquidations of the ghettos in Poland, were framed in terms of “quarantine.”) Second, public health policies changed to accommodate this understanding. Medical care for “the weak” endangered the race because it interfered with natural selection by allowing the unfit to survive. Public health had to concern itself with the good of the race as a whole, not just the individual: This was the view of Alfred Ploetz, the man who coined the term racial hygiene.
The first of the racial-hygiene legislative acts was passed by the Nazi government in July 1933. It was called the Law for the Prevention of Genetically Diseased Offspring, which mandated the forcible sterilization of individuals whom a genetic health court found to suffer from any of a number of diseases then believed to be genetic, including numerous psychiatric conditions, hereditary epilepsy, Huntington’s chorea, genetic blindness or deafness, and severe alcoholism. (By this time, similar sterilization laws were on the books in twenty-eight American states and one Canadian province.)
Unlike sterilization, Hitler’s euthanasia operations were mandated not by public law but by the Führer’s secret directives, illegal even in Nazi Germany. The body appointed to oversee the child-murder operation, which began in 1939, was called the Committee for the Scientific Treatment of Severe, Genetically Determined Illness. This was a cover name, but a telling one. The doctors who served on the committee, as well as those who carried out its directives, believed that the proper scientific treatment for severely disabled children was death—a mercy death, in their opinion, for their lives were not worth living. The committee did not issue orders; doctors simply received expanded powers, which included the right to commit murder, and acted in accordance with their beliefs. Four years later, the “euthanasia” program expanded to include healthy children of undesirable races, such as the Jews. The adult “euthanasia” program, initiated shortly after the child-murder campaign, claimed the lives of roughly four hundred thousand psychiatric patients.
After the annexation of Austria, Vienna became the second-largest city of the Third Reich. Its officials raced to catch up with the implementation of racial-hygiene policies. The ground was fertile enough: As elsewhere in Europe, eugenic ideas were popular. Vienna had a city office of marriage counseling, created to stem the tide of anti-Darwinian selection. Attendance, however, was voluntary, and apparently modest. The new regime acted quickly to streamline Vienna’s health-care system, adding new offices and entire new fields, such as “hereditary and racial health care.” Public health offices were charged with inventorying the city’s population, consolidating records culled from psychiatric hospitals, the police, and the office of youth welfare, to create a list of the genetically suspect. All those defined as inferior would be denied welfare benefits and health care. Public health officers were to pay particular attention to an individual’s potential productivity. This was why Johann Gross, the son of a disabled man, lost his place at the orphanage but ultimately was allowed to live: He was right to tell me that it was his good school grades that saved him.
***
The easiest way to think of medicine under the Nazis is to believe that science was abused, and so, in some way or another, were the doctors who applied it. The problem is, that does not seem to be true. “One could well argue that the Nazis were not, properly speaking, abusing the results of science but rather were merely putting into practice what doctors and scientists had themselves already initiated,” writes Robert Proctor, a scholar of Nazi medicine. “Nazi racial science in this sense was not an abuse of eugenics but rather an attempt to bring to practical fruition trends already implicit in the structure of this branch of science.”
The line of thinking launched by Francis Galton in the nineteenth century produced the desire to improve the human race, and particular races among humans. As knowledge accumulated, so did the drive to act on it, leading to the policies of National Socialism. That is why my German colleague cringed as I described my research. That is also why the very word eugenics sounds, if not exactly obscene, then at least accusatory. The problem with this view, though, is that it really does make it impossible to mount any credible defense of the contemporary science of medical genetics.
Where does one draw the line between Nazi eugenics and contemporary genetics? For one thing, many of the racial hygienists went on to second careers as human geneticists, drawing on the experience gained while serving the Nazi regime—just as Heinrich Gross continued his study of disabled children’s brains even after he was no longer allowed to kill them for his research. The hardest place to try to mark a division between the Nazis and us is at the science itself. Many of the enduring obsessions of racial hygienists have either remained germane research topics for geneticists or have been revisited in the last few years. These include the studies of twins to estimate the genetic components of everything; the heritability of behavior, such as a propensity for violence, crime, or alcoholism; and Jewish intelligence. Even the once-ridiculed claim that Jews have a higher incidence of certain genetic diseases has now yet again been affirmed by scientists.
What makes matters even more complicated is that some of the Nazi public health measures live on: For example, the restructuring of the Viennese health-care system, designed to prioritize public health over individual care, is still in effect. Indeed, it is difficult to object to the basic argument advanced by Alfred Ploetz, who claimed that on a policy level public health trumps individual medical care. In 1936 Ploetz was nominated for the Nobel Peace Prize for his public health work.
Some researchers have focused on the economic arguments inherent in Nazi public health policies, which calculated the value—and care-worthiness—of human life according to the person’s potential productivity. But economic arguments are extremely important in contemporary public health policy as well. Professional journals regularly publish articles arguing, for example, that widespread testing for certain conditions is economically viable because care for full-blown disease is very expensive. In the mainstream media, discussions on, say, the cost and economic defensibility of life support for hopelessly brain-damaged patients are commonplace.
A term that used to sound so damning as to provide a potential demarcation line was “lives not worth living.” But in recent years, American legal practice has virtually rehabilitated the concept by allowing so-called wrongful-birth lawsuits, in which plaintiffs argue that they, or their offspring, were born as the result of medical errors or negligence—for example, because a disability was not diagnosed prenatally. The basic premise of such lawsuits is, certainly, that some lives are not worth living. The conditions at the heart of “wrongful-birth” suits—such as severe mental disability, for example—tend to be the same conditions that the Nazis believed rendered lives unworthy.
Of course, the easiest place to draw a line is at forced medical interventions. Nazi “euthanasia” was actually murder. Nazi sterilizations were involuntary. A basic tenet of contemporary medical genetics, to a degree even greater than in Western medicine in general, is that any tests or resulting care must be chosen by the patient voluntarily. But starting in the early twentieth century, a number of European countries and more than half of all American states enacted forcible sterilization laws. The language of the German law was, in fact, quite scrupulous: It allowed sterilization only in cases where genetically defective offspring was a likelihood and criminalized the sterilization of heterozygous carriers. It seems obvious now that forcible sterilization, no matter how finely defined, is indefensible. But the question remains: Were such laws the first step down a preordained slippery slope, which Germany simply slid down much faster than other countries would have, or was that catastrophic path unique to Germany?
I wandered the city of Vienna, thinking about this. As a historian, I was less than a dilettante. But I had chosen to write a book on a topic over which a giant historical shadow is cast. I had no other option now than to try to draw my own dividing lines.
Of the industrialized powers of the twentieth century that could lay claim to serious scientific achievement, the first one conspicuously to reject eugenics was the Soviet Union. Indeed, the Soviet Union banished genetics altogether. That did not serve to prevent the institution of racist policies, including wholesale deportations of entire ethnic groups—it was just that the Soviets, instead of claiming that members of the group were inherently inferior, ascribed to the groups behaviors, such as cooperating with the Nazis, and then laid collective blame. Nor did it prevent nationalism: Even several years after the collapse of the Soviet Union, in the early twenty-first century, more than half of all Russians owned up to supporting “Russia for the Russians.” Indeed, the only thing the rejection of genetics succeeded in doing was holding back Russian medical science: Russia did produce a crop of ambitious young geneticists once the ban was lifted, but in the absence of any institutional support, most of them emigrated. (In fact, about a hundred of them settled in Chicago, where they were doing most pioneering work on improving the human race—see chapter 12.) It serves as a good reminder that even in the twentieth century the rifts and crimes of nationalism existed independently of the science of either genetics or eugenics, perhaps because they resulted from differences that are real. The advances in genetics have served to remind us of these divides, which American culture in various ways and with varying success has tried to obliterate, especially when it came to the Jews, subsuming them into the general Caucasian population and deeming them a religious rather than ethnic or racial group. This time genetics came with a warning label, like cigarettes.
Cigarettes, doctors will reluctantly tell you, are dangerous only when consumed in large doses: Very light smokers can have the pleasure without the risk of lung cancer. But only a very few people (see chapter 11) are inured to the temptations of cigarette addiction and can go on smoking five or fewer cigarettes a day for years. I was one of those smokers: two or three a day, for nineteen years. Genetic research, like most knowledge, can be like a drug: It leaves most of us wanting more. To separate the knowledge effectively from collective behavior, we must take it in small doses: apply it to individuals and not groups. Once it is used to generalize and create population-wide policies, the risks skyrocket.
My own task now was to apply my new genetic knowledge to myself.
PART 2
THE PRESENT
Chapter 4
Indecision
THE TECHNICIAN ASKED ME if I was claustrophobic. I am not. I climbed onto the table and lay facedown, lowering one of my breasts into a specially made hole, and the technician disappeared behind a glass door, from there to pull me into the MRI tube and begin. I lay very still, as instructed. There was a series of loud, rapid-fire bursts, like shots from a machine gun. Then a whistling sound—sniper fire. Then something in the machine churned heavily, signaling the approach of a new series of shots, the way a low-cruising plane announces an imminent bombing with its engine noise.
I had spent years working as a war correspondent. I had lived this. You lie still as you can, usually surrounded by people you cannot see or feel, and you wait, listening. You name every noise. It is not frightening exactly: There is no adrenaline rush like you get when you run from a threat or stare it down. There is an eerie calm, and it is all in the waiting.
When I went in for an MRI of my other breast a week or so later, I told the technician the machine reminded me of a bomb shelter. “Oh my God,” she exclaimed. “We had an older woman in here who lived through World War II somewhere in Europe—she said the same thing!”
Then the technician seemed to breathe a sigh of relief. “Oh, you’ve been to wars,” she said. “Then this is nothing! You’ll be fine.”
Right. What I have always loved about war reporting—what, I think, generally gets people hooked on that absurd line on work—is that the danger is so clear-cut. You either catch a bullet or you do not. Most journalists, in fact, do not. Then you go home, and you are safe.
The life of a genetic mutant could not be more different. First, the nature of the risk is fuzzy. The mechanisms by which the vast majority of known deleterious mutations work are unclear to scientists. Mutations are most often identified by comparing epidemiological data with the results of genetic testing. In a 2002 study, for example, researchers set out to find out what role genetic mutations played in the rates of breast cancer in Pakistan—the highest in Asia (with the exception of Jews in Israel)—and ovarian cancer, one of the highest in the world. The study looked at 661 women: 341 had breast cancer, 120 had ovarian cancer, and 200 made up the healthy control group. Forty-two of the women with cancer turned out to have one of six mutations in either the BRCA1 or the BRCA2 genes (most of the mutations seem unique to Pakistan). The researchers concluded that genetic mutations were an important factor in the high rates of cancer, and, in addition, that consanguineous marriages (marriages between relatives) were associated with some of the cancers.
But the key word here is associated. Most of the knowledge that drives the decisions of mutants like me concerns associations, not causes. What caused the cancer in the other 419 women in the study, the overwhelming majority? And why would consanguineous marriages be important? That would suggest that a recessive gene—not a dominant one like BRCA1 or BRCA2—was implicated. Could it be that there were other causes, other mutations? Could it be that even the known BRCA mutations required a co-agent, possibly another mutation or a combination of mutations? Could a causal relationship be proven at all?
The study was conceivably a huge step forward for some Pakistani women, who may now be able to take advantage of genetic testing, but the field is so young that every step forward serves best to illuminate the vastness of the unknown.
Many of the advances in genetics have become possible as a result of sheer computing power available to scientists today. Our outposts at the genetic frontier are giant boxes of data—hangar upon hangar filled with machinery that works around the clock to slice and recombine. Most of the studies look like the Pakistani one: A wealth of epidemiological information on one side is matched up with sheaths of genetic code on the other, with little regard for the missing logical links.
By the logic of this science, a human being would best be sliced up into microscopic samples, each one to be checked for flaws and irregularities. In essence, the state-of-the-art approach to genetic-cancer prevention is based on the same carpet-bombing philosophy: A mutant like me is generally advised to undergo two mammograms a year, two MRIs (actually two procedures each time, owing to the number of breasts on the human body), get felt up by a breast oncologist four times a year, and get as many ultrasounds as are necessary to clarify the results of any of these procedures. Each of my own mammograms occasioned follow-ups and enlargements, all of which were largely inconclusive. My first MRI showed a mass in my left breast. I had an ultrasound-guided biopsy. I waited for the results for two weeks, in accordance with the usual rules of such things: calm at first but reaching a near-desperate level of helpless anxiety late on a Friday afternoon, when I still had not heard from the oncologist. Then she called: The mass was benign. I sat on a bench, hugging my cell phone, looking up at the warm late-April sun, taking deep breaths.
Almost exactly five years earlier I had sat on another bench, under a different sun. I was in Budapest, having just arrived there from Belgrade after spending six weeks in Yugoslavia during the NATO bombing campaign. I remember looking up at the blue sky, taking in the warmth, breathing like I imagine a diver must breathe coming up from a great depth. I was remembering what safety was like. It was disorienting and exhilarating.
Now, in Cambridge, Massachusetts, I felt none of that. I had been given a reprieve. But it was strictly temporary: I was now a professional patient. I would always be ill until proven healthy, and then I would have to prove it all over again in another month or two.
In the much-discussed and much-amended lists of breast-cancer risk factors there is a fascinating indicator: Previous breast biopsies increase the risk that a woman will be diagnosed with breast cancer. Is this because biopsies, by invading the tissue, increase the risk of cancer? Is it because any atypical mass, even if it is benign, means something has gone wrong? Or is it because women who are at risk are more likely to have biopsies? Any of these? All? No one knows. In my case, it did not matter: It was clear that with every passing year and every test, my risk would get greater. For my doctor, a sweet woman around my age, with two small kids and an Ashkenazi Jewish background—a woman very much like me—it was a foregone conclusion. When I suggested she stop treating me like a cancer patient because I had no cancer yet, she responded: “You have no detectable cancer.”
And then there was the question of the ovaries. Eleven years before my mother died of breast cancer, her beloved aunt had died of ovarian cancer. It was apparently linked to the same mutation—my mutation, which is associated with a vastly increased risk of ovarian cancer.
But to say “vastly increased” is to say almost nothing. Ovarian cancer is a rare disease. I had met gynecologists who had never seen a woman with ovarian cancer.
One of my newfound mutant friends referred to her “down doctor” and her “up doctor,” the physicians who helped her manage the risk of each cancer. I, too, came to feel like I had something like a bipolar disorder. In some important ways these two kinds of cancer are the opposite of each other. Breast cancer in young women is difficult to treat, while ovarian cancer is considered highly treatable. At the same time, while death rates from breast cancer have been dropping, death rates from ovarian cancer have stayed mortifyingly high: 71 percent will die within five years of diagnosis. This is because ovarian cancer is almost never found early enough to be treated effectively—while early detection of breast cancer is becoming increasingly common. Doctors, I found, tend to be terrified of ovarian cancer: Those who have seen it know that it makes them feel helpless.
Ovarian cancer is like breast cancer’s poor neglected cousin. Breast cancer is everywhere. Actresses get it, singers get it, famous writers get it, and in August 2005 mobster daughter and television personality Victoria Gotti was accused of pretending to get it. In America it has been so glamorized and lionized that it sometimes seems like a rite of passage. Breast cancer is a modern disease—primarily because it is imagined as a disease that can be overcome. Ovarian cancer is a cancer like Susan Sontag described cancer: intractable, unimaginable, unspeakable.
At a lovely dinner in New York City one summer evening people told me about a heartbreaking book by a woman who, they said, wrote her own death from breast cancer. One of my companions, an editor at the publishing house that had reissued the book, sent me a copy. It turned out to be The Furies, by Janet Hobhouse, who died in 1991, at the age of forty-three, of ovarian cancer. Both of my companions had substituted the cancer that has come to feel familiar enough to be less than completely frightening.
In the book, Hobhouse describes discovering her diagnosis and being told of her treatment options: “I was told about surgery and chemotherapy and it all sounded like a course of beauty treatments and everyone was quite jolly about it. And yet I had seen what I had seen on my way up to the doctor’s rooms and I knew I didn’t want to be in a cancer hospital. It was a place that would take you out of your garden-party clothes, hide your lipstick and turn you into a gray, rumpled bedding. Once they had you, they took your colors away, put you in a world like early TV, black-and-white, reduced, fuzzy imagery on a tiny screen. I didn’t know what all the merriment had been about in that office; it felt like a trick, even my part in it, like Pleasure Island in Pinocchio before everyone grows ears and gets shipped off for the slaughter.”
This was very much what I felt like. I had been energetically welcomed to a club that used the confident language of science and progress to usher me down a corridor that led, I knew, to a lonely, unglamorous, and even rather untechnological death from cancer. I did, I was told, have the option of getting out, or at least of sticking one foot permanently out the door, by getting all the potentially offending parts cut off before they went bad. Then my breasts and my ovaries would be sliced up and examined in every microscopic detail, and only then, if they were found clean, would I be allowed to rejoin the world of the living, to fear plane crashes or stray bullets or nothing at all.
In the two or three months after my test results I lived through the MRIs and the biopsy, tried to get warm under a sun that did not comfort me, and spent hours upon hours staring blankly at the computer screen, unable to read the studies and articles that I knew should inform my decision. The data was not sinking in. I was not in denial, and I was not trying to escape from the responsibility I had laid upon myself. Fragmented thoughts of the mutation, cancer, and my surgical options spun incessantly around in my brain, but I was spinning my wheels. The decision was not coming; in fact, my mind seemed incapable of generating a single thought whenever I tuned it to the mutation frequency. Finally one night I had the idea of writing a series of articles about trying to make my decision. I pitched it to the online magazine Slate, where the editors liked the idea, and, positioned gloriously outside myself, if only for a few weeks, I set about trying to understand how people can make decisions in the age of medical genetics.
Chapter 5
A Decision at Any Cost
I WAS GETTING my first lessons in using the medical system. Some of the experience would be familiar to me—and to most Americans—from, say, dealing with public school systems or with cell phone service providers. It was marked by that inimitable sense of smashing your head against a glass wall that arbitrarily separates you from a clear and obviously beneficial goal. What makes the experience of trying to procure medical help special, of course, is that you are trying to manage not a piece of technical equipment or even your child’s essential education—areas where missteps can generally be remedied—but your own singular and mostly irreplaceable body. Over the next couple of years I would live through several moments that overwhelmed my imagination with their absurdity. There was the time my insurance company refused to cover one of my breast MRIs but paid for the other—because only one of them revealed a lump. There was the time I called to get a necessary medical document, wormed my way through the labyrinth of extensions and keywords to talk to a real live person, who, upon hearing my request, transferred me, quite purposefully, back to the voice mail system. But in December 2003, after my first iffy mammogram, I was just getting started. If I wanted to get the genetic test, my doctor explained, I could circumvent the long line by signing up to see not the famous head of the testing program but one of her fellows. If I tested positive, my doctor continued, I could jump the line and go directly to the head herself.
Judy Garber, director of the Cancer Risk and Prevention Program at the Dana-Farber Cancer Institute in Boston, was a kindly woman in her midforties. She wanted to know whether I was “finished” with my childbearing. I was thirty-seven. I had a six-year-old and a two-year-old who was still nursing. For most of the preceding two years my partner and I had been out of sync on the subject of another baby: When I agitated for one, Svenya argued in favor of waiting, and vice versa. But women in my family had had children well into their forties—in fact, my mother had had a miscarriage not long before her diagnosis of breast cancer—so I felt we could safely stay on this seesaw for a while.
But now Dr. Garber and her associate Katherine Schneider, a former president of the National Society of Genetic Counselors, were demanding an answer, in their soft-spoken way. I balked. Svenya sat next to me on the couch, stone-faced, her hands stuffed into the pockets of her coat. It so happened that the night before, we had cooked and hosted a dinner for sixty people. We were both exhausted and hungover. Svenya had spilled coffee on herself in the car on the way over. Both of us felt like frivolous intruders in this world of grave and clear-cut decisions.
This session was called posttest counseling. But it did not feel like counseling as I had imagined or experienced it: a slightly fuzzy conversation flowing warmly toward a conclusion that begins to feel obvious and, therefore, comfortable. Rather, it felt like an exam I was quite possibly failing.
I later understood why. For the past three-quarters of a century the key word in genetic counseling has been nondirective. The philosophy of dispensing information without guidance dates back to the first scientists who began providing pregnant women with an assessment of possible genetic risk to their future babies. Decades before DNA was discovered, they drew on basic knowledge of the few diseases that were known to follow Mendelian laws (Huntington’s chorea and phenylketonuria were among the first such diseases; both are debilitating neurologic disorders, but in the case of the former symptoms do not usually set in until adulthood, while symptoms of the latter begin soon after infancy). Eager to distance themselves from the eugenics movement, which had dominated American genetics in the first quarter of the twentieth century, these early counselors withdrew from making value judgments about a woman’s decision to terminate or continue a pregnancy. Surely it helped that the first genetic counselors were academics—Ph.D.s more often than MDs—who could establish the sort of distance with the possible mutant in their care that a family doctor could never have managed. In addition, they had no definitive tests at their disposal, so their suppositions about potential risk to an unborn baby were just that: inferences based on a woman’s and/or her husband’s family history. Finally, they were counseling pregnant women in an era when abortion was performed at the discretion of medical practitioners, and while this discretion seems to have been wide enough to accommodate the fledgling field of medical genetics, neither the counselor nor the counselee was actually in a position to make the abortion decision.
As time went on, things shifted, but the result, weirdly, remained the same: Abortion was legalized, but genetic counselors, who by this point were no longer men with Ph.D.s in science but women with master’s degrees in social work (the first specialized program for genetic counseling was created at Sarah Lawrence College in 1969), chose to underscore their neutrality with regard to abortion—now because it had become paramount to acknowledge the woman’s autonomy in making the decision.
The term adopted by genetic counselors—nondirective counseling—was actually coined by the psychologist Carl Rogers in the 1940s. Rogers himself later changed the term to client-centered therapy, and these days his technique is known simply as Rogerian therapy. The crux of the approach is the belief that a therapist best serves as facilitator rather than guide, helping the client to unleash his own potential for positive change largely by reflecting his reality back to him. Rogers’s key belief was that the client, not the counselor, should set the eventual goal of the therapy. The underlying assumption, however, remained: A person went into therapy seeking change. In the field of genetic counseling, on the other hand, change was often impossible.
The first predictive genetic test for adults became available in the mid-1980s. This was the test for Huntington’s disease (which used to be known as Huntington’s chorea). The test was somewhat unreliable—at that point it identified markers rather than the gene itself—and terrifying for the potential test subjects, since there was (and is) no treatment for the debilitating and ultimately fatal condition. The field of genetic testing did not really take off until the mid-1990s, when predictive testing for familial cancer syndromes—most notably for the BRCA mutations, but also for mutations that lead to colorectal and other cancers—became available. The rhetoric of genetic counseling remained largely unchanged, despite some counselors’ doubts: Nondirective remained the key word. And when it came to familial breast cancer, it was reinforced by the circumstance of largely liberal educated urban women being counseled by other liberal educated urban women, whose lingua franca was the rhetoric of a woman’s right to choose what to do with her body, even though they were now talking about breasts and ovaries, not pregnancy.
But unlike prenatal genetic counselors, the genetic counselors at high-risk-cancer centers have a goal. The goal is cancer prevention: not to extend a woman’s life or improve its quality but, quite singularly, to prevent her death from cancer. And it is impossible for a medical professional to conceive of different approaches to cancer prevention as being equally valuable—the way a Rogerian counselor might imagine different paths to self-improvement. Genetic counselors know perfectly well how to prevent cancer. In their universe, the idea of pretending not to know the “right” answer becomes as elusive and misguided as the ideal of objectivity in journalism. In fact, it leads to the same results: Just as a journalist pretending to be objective merely hides his bias behind what passes for neutral language (but is really just stilted), all the while trying to steer the reader to the conclusion he believes, so the genetic counselor creates the illusion of neutrality by avoiding engaged conversation but still tries to get the counselee to do what is best for cancer prevention. So it was that the two nice women cocked their heads to the side and pushed me to decide whether I was having any more babies.
I stalled. The women moved inexorably toward their conclusion. Once I made up my mind, they said, and either had a baby or did not, I should have my ovaries removed. I balked. In the weeks between having my blood drawn and hearing the results, I had researched early surgical menopause. Its unpleasant effects, I had found out, included increased risk of heart disease, high blood pressure, osteoporosis, cognitive problems, and depression—as well as inelastic skin and weight gain, which in this context seemed downright frivolous to mention.
I mentioned the big ones. Judy Garber said softly, “The payoff is keeping you here.” This was certainly not nondirective. It was also quite possibly not true. I had looked at many studies, most of which indicated that an oophorectomy (surgical removal of the ovaries) was indeed effective in preventing ovarian cancer and lowering the risk of breast cancer. But I had also found a single study that provided some statistical analysis and concluded that a prophylactic oophorectomy would extend the average life expectancy of a mutant like me by between 0.03 and 1.7 years. The authors of the study, who included one of the women sitting in front of me, concluded that the increase was significant. I understood that the numbers looked so small because they took into account the roughly 50 percent of women who would not have gone on to develop ovarian cancer in any case. I also understood that looking at statistics when attempting to make a decision about my lone life was not particularly useful—but still it looked like an absurdly small gain in exchange for drastically lowering my quality of life and giving up the chance of more babies. The payoff, it seemed, was not so much keeping me here as increasing the chances that I would die of something other than cancer—whenever that happened. I politely suggested I could just shoot myself tomorrow: That would prevent my death from cancer with a 100 percent probability. The joke remained suspended in the thin air between us and the counselors, and with it, our disengagement from one another was complete.
Before our awkward conversation ended, Dr. Garber did mention the possibility of a preventive mastectomy. She said it quickly, as though in passing, but I tried to grab this conversational straw by making an immediate objection. “I’m still using them to feed my daughter,” I said, smiling. The counselors seemed to take this comment as a categorical refusal to discuss the subject, and moved on, leaving me confused. After all, that same study had credited prophylactic mastectomies with increasing life expectancy by as much as 5.3 years.
Svenya and I walked silently to the parking garage, where I flashed my distinctive small blue Dana-Farber card: I was a cancer-center patient now, and this qualified me for free parking. The air smelled of February cold and spilled coffee. I felt nauseated and lonely, as one does on a gray day after a party.
***
What I did over the following couple of months was, I imagine, normal under the circumstances. Sometimes I was obsessed with the subject of cancer and my decision. Sometimes I forgot all about it. Sometimes I lay down with my daughter on a futon on the floor in her room and, as she nursed and drifted off to sleep, I thought that sacrificing physical parts of myself and even my youthfulness was a small price to pay for continuing this happiness. “If you are anything like me,” my physician had said, “you are looking at your kids and thinking you just want to be around for their college graduation.” I had had much bigger plans, but I was learning to think small.
I had the MRIs. I got the phone call from my doctor telling me there was a lump. I waited for my biopsy date. When it came, I spent a day walking around Cambridge with a chemical icepack under my arm; it ended up leaking and damaging a good silk shirt. I waited for my results. I got used to the idea that I had cancer. I imagined surgery, chemotherapy, and radiation. I considered having an affair to give my body a proper send-off. Then none of it happened. I had to return to trying to make my impossible choice: live and wait for the cancer to come or start carving up a body that felt utterly healthy.
We were in Cambridge that year because I had a fellowship at Harvard University. The Nieman program is designed to give so-called midcareer journalists a chance to spend a year at the university in the pursuit of intellectual enrichment. I had spent nearly twenty years writing articles, and I had recently had a baby, so I viewed the year as a chance to jump-start a brain that had effectively ground to a halt. It worked: Everyone around me was actively, energetically, and even expressively thinking, and very soon I felt the wheels start to churn inside my head. Now that I felt myself paralyzed by an impossible choice, I decided to try to harness some of the best brainpower in the world to make my decision for me. It seemed clear enough that the genetic counselors had catastrophic tunnel vision. It seemed I was not up to the task. What would the economists say?
Economics, as a field, had been one of my discoveries as a remedial college student. Like most journalists, I had at times been compelled to write about financial matters, and, like most journalists, I labored under both the fear that my ignorance would be discovered and the misapprehension that economics was the boring and confusing science of money mass and aggregate values. As it turns out—handily—the dismal science is in fact a study of the way people make decisions. Also handily for me, economics was at that time undergoing a revolution. The 2002 Nobel laureate in economics, the psychologist Daniel Kahneman, and his coauthor Amos Tversky had shown that for nearly three centuries economics had operated under the blatantly incorrect assumption that people made decisions rationally and in their own best interest. Rather, they argued, people relied on intuition and immediate perceptions, distorted by built-in bias—and only sometimes, if they were intelligent and aware of their mistakes, could they correct their decisions rationally. Kahneman’s Nobel lecture was devoted to the concept of “bounded rationality.”
Naturally, just over a year later the Harvard course called Psychology and Economics was oversubscribed. I was auditing it, struggling with the calculus but reveling in reading about beautifully designed experiments. The two instructors talked about things like lotteries, the Milgram obedience experiment, and an experiment run on eBay, the online auction site, showing that people were more likely to bid—and to bid faster—on a lower-priced CD with a higher shipping and handling fee than a higher-priced CD with a lower fee, even though the total amount of money spent would be the same. Most of the studies they examined exposed some of the mechanisms through which people regularly make decisions that are demonstrably wrong. It was the best kind of course. Twice a week, it made you feel smarter than other people, and, because it concerned itself with things like lotteries, purchases, and fateful decisions, it carried the promise of helping you become a winner. So now I went to see one of the instructors. It seemed like it would be a very good idea to sit down with him and do some math.
David Laibson was sitting, slightly hunched, in front of his computer monitor, scrolling down a spreadsheet and talking on the phone. He was saying things like, “This one is a point-four chance” and “She is no more than a point-five chance.” It turned out he was scrolling down a list of prospective graduate students, each of whom had a rating quantifying the chances of his or her accepting an offer from Harvard. I found this extraordinarily appealing. I felt that if David and I could find a way to frame my own predicament in similar terms—a 0.4 chance of cancer weighed against, say, a 0.5 chance of salvation—my own rationality would know no bounds.
I quickly explained that I was working on an article about the way people go about making decisions based on genetic information—using the breast cancer genes as an example. David immediately confounded my expectations by doing what anyone would have done: try to get out of answering the question. He told me about two New York University economists who have demonstrated that people do not really want to know what will happen to them, especially when it is not clear what to do with the knowledge. I countered with two other studies, specifically concerning the BRCA mutations, which showed that women do want to know. “They just say they want to know,” David responded. So I told him, instantly eliciting the cocked-head look. It was an awkward, even ridiculous moment. I had met David as a fellow auditing his class. I had come to his office as a journalist interviewing an expert. Now these seemed like false pretenses: I was a woman feeling very lost, asking a man I barely knew what I should do with my life and my health.
Later I read the studies David had mentioned. Two New York University economists, Andrew Caplin and John Leahy, looked at the usefulness of information given to patients by doctors: in essence, whether the patients benefited from knowing more or less. The ultimate answers were intuitively predictable: It depends on the patient, and on the news. Some people prefer to know more, while others like to know less: A much earlier study classified them as “monitors” and “blunters,” concluding that the former benefited from information about an upcoming stressful medical procedure while the latter suffered from it. Along the way, the economists concluded that doctors are not very good at handling bad news, or perhaps even information in general, and made the titillating suggestion that things like test results may better be conveyed by a machine.
A third economist, Botond Köszegi at the University of California at Berkeley, reclassified “monitors” as “information lovers” but made an important new observation: Regardless of whether patients are inclined to seek information or avoid it, they prefer the same sorts of tests—ones that, in the economist’s lingo, have “an upside potential surprise more than a downside potential surprise.” It may sound obvious that good news is preferable to bad news, but it was actually an important insight into the motivation of people who go for medical tests. Köszegi pointed out that one is highly unlikely simply to go “check for cancer” but will seek a second opinion if diagnosed with cancer. In the first instance, there would be either no news or bad news; in the second, there was always the hope, however slim, for a pleasant surprise. So it made sense that women like me—those who had watched their mothers die of cancer—would opt for genetic testing. Not so deep down, we all believe we will develop it, so we go in hoping for a negative test result, which, in our minds, would be akin to winning the lottery. I remember being almost elated when, before my test, the genetic counselor pointed out that my chances of having the mutation were fifty-fifty—compared to near certainty, these had seemed like terrific odds.
I also reviewed the studies with which I had countered David’s argument. I had unintentionally overstated my case. One of the studies, conducted in Israel, looked at people’s attitudes toward being tested for Huntington’s disease or for a nameless disease very much like it: rare, incurable, debilitating, diagnosed by genetic testing with absolute certainty (everyone who has the mutation will go on to develop the symptoms), and generally developing in midlife. About half the subjects said they would want to know they had the mutation. In the second stage of the study, people were asked whether they would want to know if they carried a mutation correlated with a disease very much like breast cancer: common, treatable, and sometimes curable, less than certainly diagnosed by genetic testing (survey subjects were given theoretical odds of 60 percent), and also generally diagnosed in midlife. The respondents did not appear to care that this disease was far more common or even that in this case the presence of the mutation was an imperfect predictor; all that mattered to them was that this hypothetical disease could be cured. Now the contingent of those who would want to know grew to 80–93 percent.
The other study, conducted in Boston, was a telephone survey of two hundred Jewish women, who were asked whether they would want to be tested for one of the BRCA mutations. The results were less dramatic: Only 40 percent said they would want to know—as many as said they would not. This seemed to make sense, though: The Israeli study was a little more recent, and Israel has applied genetic testing more widely, so it had penetrated the culture. Still, even 40 percent is a very high rate.
Did that mean the economists were wrong? Not necessarily. In fact, probably not. The Israeli paper also reviewed older studies of willingness to be tested for the Huntington’s gene. Before the gene was actually discovered, about half of those who had Huntington’s in their families said they would want to be tested. Once the test became available, only about 15 percent of potential subjects chose to take it. It is much harder to calculate how many of the potential carriers of a BRCA mutation are choosing to be tested: There are too many variables to be able to estimate the pool of subjects. But when I went to see one of the authors of the Boston study a couple of days later, she answered my question: “We don’t have women stomping down the door to get tested.”
Finally, I even found a study that justified my own choice. A group of researchers at Georgetown Medical Center asked relatives of carriers of the BRCA mutations whether they wanted to know their own status. A majority agreed—but among the minority who did not, depression frequently took hold. The findings were so striking that the researchers called their paper “What You Don’t Know Can Hurt You.” Remarkably, the New York University economists had used this exact study to bolster their point that some people really do not want to know. I got the point that even if they did not, they perhaps should.
But then, I am an information lover. Now, though, sitting across from the young economics professor and waiting for him to tell me what to do, I wondered whether I’d been too passionate, even rash, in my pursuit of knowledge.
He sat back down at his computer and opened a new Excel file. In the left column he entered ages, year by year, starting at thirty-seven (which happened to be his age as well as mine). Across the top, he placed the options: “Oophorectomy,” “Mastectomy,” “Oophorectomy and Mastectomy,” and “Do Nothing.” Now we had to devise the formulas for figuring out the value of life under each possible decision for each possible year. “Let’s normalize not being alive as having a utility of 0,” suggested David, reasonably enough. “Further, let’s normalize a year of healthy life to have a utility of 100. Should we assume that life without breasts is equally good?” That was unexpected, but it sounded right. Sure, I said, provided the surgery went well.
Now what would be the value of life with cancer? I could recognize that question as a classic problem: The value would get higher as probability got lower. The longer a woman lives after the initial diagnosis, the more likely it is that her life will once again approach normalcy. David asked if we should simply equate a diagnosis of cancer with death, which had a value of 0. Now this was a clear cop-out: If we did that, the correct choice would instantly become obvious—do everything in order not to die—but we would intentionally have ignored all complexity. So then David decided to calculate the values more precisely—that is, to perform the act of alchemy for which I hoped: to express life in numbers.
He switched from his computer screen to the huge dry-erase board opposite his desk. After a couple of false starts, he wrote:
V(G) = 100 + ß [(.98)V(G) + (.02)V(illness)]
Translated, that said, the value of a year of life in what we consider a “good state”—apparent health with none of the possible disadvantages of surgery—is equal to 100 (this is the utility we had assigned to a year of normal healthy life) corrected by “the discount factor” B, which consists of the normal mortality risk for young people, which is about a quarter of 1 percent, and the 2 percent annual risk of getting breast cancer. In brackets on the one side is the 98 percent likelihood of a good life and on the other the 2 percent likelihood of a diagnosis of cancer.
Now we had to decide what the value of life with cancer would be. David asked me some of the sorts of lottery questions I had concluded he most enjoyed: Would you take this gamble if, say, your chances of developing cancer were 80 percent? 60 percent? 40 percent? Any percent? He wrote my answers on the board and, stepping ever so lightly over some logical steps, we came up with an answer that was perhaps random but also reasonable: The utility of life with cancer, upon first diagnosis, would be 70. This seemed generous—certainly more generous than our original attempt to pose a diagnosis of cancer as equal in value to death—but also somber enough: You do not die right away, but life is never quite the same either.
V(illness) = 70 + ß [(.8)V(illness) + (.2)X0] = (skipping the algebra here) = 347
What that means is that while life—actual life—with cancer might have a utility flow of 70 utils per year, which is not all that far from normal healthy life, the likelihood of death makes the value of one’s entire life with cancer just 347. Plugging this value into the first equation, we find out that life in the “good state” has a value of 4,752, even allowing for the 2 percent annual risk of breast cancer.
I already knew that if I got a mastectomy, the utility of one year of life would be essentially the same. The value of my entire life, however, would actually increase because the risk of breast cancer would be cut by 90 percent. Still, after the age of forty the risk of ovarian cancer would kick in, also to the tune of about 2 percent a year, bringing the value of my now breastless life right back down to 1,500. What if I got an oophorectomy? Sure, that would cut my ovarian cancer risk by 95 percent. But it might make me instantly old, susceptible to heart disease, high blood pressure, osteoporosis, and so forth. I suggested David look at my collection of all the age-specific risk statistics of these diseases. David’s solution was far more elegant: He just changed our “discount factor” to reflect the mortality risk of an older person—someone over sixty-five. The assumption here was that the mortality risk is a good enough expression of all the disadvantages of life after menopause. That mortality risk is about 1.5 percent a year, rather than a quarter of a percent, as it is for young people. The utility of life in a state we termed “Good/old” turned out to be 95 (as compared to 100 for good/young). And the value of my entire life?
V(G/old) = 95 + ß'[V(G/old)] = 9,500
Huh? Did that mean it was better to be old and cancer-risk-free than young and at risk?
“Hey,” said David, “being old isn’t so bad. I can’t do many of the things I could do when I was twenty, and I don’t miss them.”
I thought about this. Physically I did not feel that different from when I was twenty. True, to achieve this state of well-being I had to drink a lot less, smoke not at all, and work out a lot, but these did not count as costs. (On the other hand, when I was twenty, I could actually follow this kind of math with pleasure.)
“You know what?” continued David. “Having a 1 percent chance of dying from being old just doesn’t compare to having a 2 percent chance of getting cancer.” Actually, it seemed to me that it did: It was only half as bad.
“It seems the doctors are right,” David concluded. Surgery was the solution. We stared at each other for a minute; this was an outcome neither of us expected. I had been almost sure we would prove that the absurd-sounding recommendation of a preventive oophorectomy was wrong. The intimacy of the interview grew uncomfortable again.
“This is probably what your brother would tell you,” David suddenly said. “If your brother were an economist.”
It was already dark outside, and pouring rain, when we left the building. My babysitter had stayed longer than planned. David had had two guilty phone conversations with his wife. He opened his umbrella and ran for his car, and I jumped on my bicycle and sped home, making currents in the puddles, getting soaked, feeling strong and a little silly and generally like my life had a utility of 100 a year, possibly even more, now that I also felt that much more competent for being able to put a number on the value of riding in the rain.
***
Nancy Etcoff studies the important things in life. She wrote a book called Survival of the Prettiest: The Science of Beauty, and when I met her she was working on a book on happiness. She was also teaching at Harvard Medical School and at the college itself, where I was auditing her class on the psychology of happiness. It was a wonderful class, one that made me very happy—not a surprising result of an hour of talking about nothing but what makes people happy. In my state, the distraction of discussing happiness with a roomful of very bright twenty-year-olds was nearly a lifesaver.
In her book Nancy wrote that breasts are one of the things that distinguish humans from other animals: We are the only mammals who, starting at puberty, have rounded breasts all the time, whether or not we are breast-feeding. We are also the only species that views breasts as sexual. American culture, she argues, is as obsessed with breast size as it is with penis size.
No wonder the genetic counselors mentioned ovarian surgery so much more easily than the preventive-mastectomy option. Plus, having one’s breasts removed is a much more difficult surgery than an oophorectomy. The ovaries are small and invisible from the outside, and the surgery can be performed as a laparoscopy—a tube is lowered into the abdomen through a tiny incision and the ovaries are snipped and pulled out through the tube, all in under an hour, leaving only a miniature scar. In another light, choosing whether to lose breasts or ovaries was choosing between the visible expression of femaleness and its invisible essence. “The visible always trumps the invisible,” said Nancy—meaning, the visible is harder to sacrifice.
I asked her what makes a woman—or, rather, a beautiful woman. Breasts, she said. Also, the shape of the torso (narrow waist, wider hips), skin tone (women’s skin is less ruddy than men’s), lips (fuller than men’s), hair (no male-pattern baldness). In other words, it is the ovaries—or more specifically, the estrogen they produce. Without her ovaries, a woman will often gain weight, especially around the midsection (there goes the torso), her skin will lose elasticity, her lips will lose their fullness and color, and her hair will thin (though not necessarily the same way a man’s hair does). Hair and skin, Nancy writes in her book, are essential to our idea of beauty and attractiveness: They are “polymorphically arousing and primal in their appeal.” There follows a breathtaking sentence: “Within each inch of skin are sweat glands, oil glands, hairs, blood vessels and nerve endings through which we shiver, shudder, sweat, blush and quiver.” An organ like that could not be jeopardized lightly.
Another sexual attribute that goes out with the hormones is the libido. It occurred to me that I was facing a choice between feeling desire and being desired. I would need my ovaries for the former and my breasts for the latter. I said I would rather be desirous: I figured I could always find one person to desire me—my actual partner, with any luck—but that would bring me nothing but frustration if I could not feel desire myself. Nancy seemed skeptical of this idea: She said it could be devastating to feel that there was no one in the world who wanted you. And worse, to see the reason in the mirror every time you took off your shirt.
In her book on beauty Nancy writes a lot about what makes a woman attractive to a man. As its title suggests, the book is an attempt to apply Darwinian interpretations to today’s realities—an extraordinarily convincing attempt. In pondering why female medical students state a preference for men who will make even more money than they will, while male medical students seek the opposite in a mate, Nancy suggests it had to do with the hunter-gatherer division, which mating heterosexuals seek to maintain in some form. When she writes about women’s attractiveness, she focuses on the signs of her fertility. In fact, she notes, men are most drawn to women who look like they have never been pregnant, an attraction that can be seen as a form of intelligent investment, from the point of view of procreation: Women who have not yet hit their peak fertility (women under twenty, in other words) have their most fertile years ahead of them. Of course, we live in a time when the visual signs of the most attractive age are easily and frequently faked—and when fertility itself is manipulated more and more successfully—but human instincts, Nancy argues, trail well behind progress.
Books like Nancy’s—and it is a wonderfully written book that sold well—serve a dual purpose. Those of us who read them get to feel superior to those who are described within: We can always cite our alternative priorities, unorthodox family structures, and advanced fertility techniques as proof that we are not governed entirely by Darwinian instincts. At the same time, they justify our less refined feelings—in my case, my reawakened vanity and deepening concern with sexual desire. I was not single; I was not particularly young; I was not even a practicing heterosexual. Nancy cites studies showing that lesbians pay youth and other traditional features of female attractiveness no heed; I was pretty sure the respondents were lying. Many of the women I had interviewed played the wise adults. They said things like, “I already have a mate.” Then they also sometimes said that they were happy with having had the surgeries—despite the fact that they had no libido and no longer liked looking at themselves in the mirror, ever. This struck me as counterintuitive, which is to say, utterly insane.
But Nancy also writes about something else: Beauty does not guarantee or even significantly increase the probability of being happy. “Beauty gets you a mate,” she said, “but it doesn’t make you happy.” That is very strange, because beauty yields any number of everyday advantages, of the romantic and the purely social sort, and beautiful people do have higher self-esteem—and both self-esteem and small daily pleasures and satisfactions are known to matter a lot in happiness. Still, beautiful people, on the whole, are not happier than those who do not look as good. There are two possible, complementary explanations. First, one can always be more beautiful, so good-looking people are not immune to feeling dissatisfied with their looks. Second, happiness—like beauty, but quite separately from it—may be genetic.
In 1996 two University of Minnesota psychologists, David Lykken and Auke Tellegen, published a new study of twins in a series of studies of twins that they had undertaken. The state of Minnesota maintained a twins registry—including twins that had been reared apart—that allowed these researchers to compare everything and anything about them. Their method was classic for geneticists: They collected data on both monozygotic and dizygotic twins, issuing questionnaires to various pairs of twins twice, at intervals of either ten or four and a half years, and then compared it. Whenever the results for monozygotic twins indicated a markedly higher correlation than for dizygotic twins, the researchers theorized that the trait had a genetic component. In general, virtually anything they set out to study seemed to have a genetic component—with the notable exception of choice of romantic partner, which, Lykken and Tellegen concluded, was entirely a matter of chance.
Their conclusion that happiness is largely heritable did not mean that one was either happy throughout life, starting at birth, or unhappy forever. The people they studied got less or more happy over time. Only half of the people interviewed were equally happy at the age of twenty and the age of thirty—but monozygotic twins were much more likely to be as happy as their twin either was or had been. The psychologists concluded that happiness was roughly 80 percent heritable. In other words, they wrote, “It may be that trying to be happier is as futile as trying to be taller and therefore is counterproductive.”
The idea of happiness as a genetic trait appealed to me. First, it affirmed my sense of reality: I generally felt as if I had been born to be happy. Second, it seemed to restore a kind of fairness: I might have inherited the cancer mutation from my mother, but I had lucked out of whatever unhappiness genes she seemed to carry. When I was much younger, our relationship veering between mutual torment and cold indifference, my undefeated ability to enjoy life had sometimes felt like revenge. Something of that old feeling resurfaced now.
But then the mathematics of chance in happiness genetics are even less solid than in cancer genetics. “If the transitory variations of well-being are largely due to fortune’s favors, whereas the midpoint of these variations is determined by the great genetic lottery that occurs at conception, then we are led to conclude that individual differences in human happiness—how one feels at the moment and also how one feels on average over time—are primarily a matter of chance,” Lykken and Tellegen write at the conclusion of their paper. In other words, a predisposition to being happy is like a predisposition to being healthy or thin: Lousy lifestyle choices and plain bad luck can spoil the best of chances.
So what do we know about happiness? Scholars of happiness have offered a number of definitions and ways of measuring happiness, but have largely settled on the concept of subjective well-being, which boils down to the simple premise that people generally know when they feel contented. Some people are more likely to feel happy than others. Religious people are a bit happier than nonreligious people. People who feel optimistic about their future are happier than those who do not, but though this was an important consideration for someone in my genetic boat, it posed a clear chicken-and-egg problem. Married people are happier than those who are not—though this, too, may confuse cause and effect: Happy people may be more likely to get and stay married.
Here I was, considering doing drastic things to myself in the hopes of making myself live a longer and healthier life. But could I do violence to myself in the interests of longevity and still be reasonably sure that the person who came out the other end would be someone worth having around?
Health is important to happiness—but not as important as one might think. People can be extraordinarily resilient in the face of shocking damage to their health. People rendered partially or completely paralyzed by accidents have a way of regaining their sense of well-being within eight weeks. Burn victims, who can suffer profound physical and psychological consequences, tend eventually to reach a good quality of life. In this sense extreme misfortune has as little lasting impact as great fortune: Winning the lottery, like getting a new job, being promoted, or even getting married, improves our sense of well-being only briefly. In the long run, people confined to wheelchairs are as happy as those who can walk unaided, wealthy people and good-looking people are as happy as those less fortunate, and even elderly healthy people are only marginally happier than their peers whose health is failing.
Did that mean I had nothing to fear? Could I count on the genetics of happiness to keep me level as I battled the genetics of cancer? Nancy pointed out that cutting off apparently healthy breasts and ovaries would be strange. She might have been trying to avoid calling it insane. After all, people generally aim to fake youth and beauty, not purposefully to annihilate them.
There are only a couple of things that have been found to make people profoundly less happy for a long time. One is being widowed—and this was certainly an argument for doing anything I could to prolong my life. The other is developing a degenerative disabling condition. Surgical menopause could well turn out to be just such a condition, at least for a few years.
Nancy pointed out that for some women, menopause actually brings a sense of liberation. No more mood swings. No more unwanted sexual attention. “As women get older, they broaden their definition of beauty,” she said, “to emphasize aspects of strength, confidence—intangibles.”
“What do those look like?” I asked.
Nancy was momentarily stumped. “I think it’s more about self-presentation and style—projecting more than meeting signals.” She then suggested that genetic counseling for a woman in my position ought to include a computer model of how she would change with age—or as a result of premature aging brought on by surgical menopause. I liked the idea of giving shape to the suggestion of surgical tinkering—creating a visual expression in place of a statistical model.
Much harder to grasp was what it would feel like. The few available studies of women who had undergone preventive mastectomies seemed to show that they were happy with their choice. There were a couple of problems with these studies, however. First, women who were likely to have been most conflicted might simply have refused to participate. Second, once the results were unpacked, they looked far less positive. Take a British study that concluded that “for a majority of women there is no evidence of significant mental health or body image problems.” In fact, only 21 percent of the women in the study said their body image had not changed for the worse as a result of the surgery. More than half said they felt less physically and sexually attractive, and a third said they felt less feminine.
On the other hand, the women said these were slight changes, not profound ones. And it did seem that they paled in comparison with the psychological benefits of the surgery. Several studies concluded that women were much less anxious about their health and their future, and much less likely to become depressed than mutation carriers who chose not to have surgery. In other words, it seemed, cutting off her breasts could make a woman happy.
***
When it came to menopause—early surgical menopause, to be precise, caused by the removal of the ovaries—my efforts to pin down the probability of specific outcomes appeared very nearly doomed. Most doctors seemed reluctant even to discuss some of the possible side effects that worried me most, such as cognitive difficulties and memory loss.
I interviewed a number of women who had undergone surgical menopause. My sample was unrepresentative and almost certainly skewed toward those who had handled the surgery well enough to be willing to discuss it, for publication, with a complete stranger. As it was, I heard everything from “It’s no big deal” to accounts of debilitating effects ranging from depression to utter physical collapse. My own doctor assured me that depression, in most cases, stems from sleep deprivation, which is treated successfully with hormone-replacement therapy. “But word recall is never recovered,” she added matter-of-factly. Word recall, as it happens, is essential to my craft. Would my professional competency and, to some extent, my identity be too much to sacrifice for a couple of years’ increase in life expectancy? Would my mind be too much to give up in exchange for peace of mind?
I may have been exaggerating. Most specialists dismiss any discussion of the cognitive consequences of surgical menopause as “anecdotal”—which, generally, is medicalspeak for, “We haven’t studied it, so it can’t be considered proved.”
It is remarkable how little the effects of surgical menopause have been studied. Hysterectomy is the second most frequently performed surgery in the United States (following cesarean section). For the last two decades of the twentieth century, about 60 percent of American women had their uterus removed by the age of sixty-five—and the average age at hysterectomy was a mere 42.7 years. In more than half of the cases, the ovaries came along for the ride. A groundbreaking study published in 2005 found that these unnecessary oophorectomies caused women’s deaths from heart disease and hip fracture. But what actually happens to the lives—or, rather, to the minds—of the roughly four hundred thousand American women who have their ovaries removed each year? No one really knows.
A study of the effect of surgical menopause on women who did not have cancer found that they suffered a significant decline in all the mental functions that were measured: digit span (the number of digits a person is capable of memorizing at one time), visual memory, logical memory, and mental control (essentially, the ability to concentrate). This study was conducted at the University of Egypt and involved just thirty-five women who had an oophorectomy and another eighteen who served as a control group. Another study, carried out in California, failed to find any clear negative consequences of oophorectomies—but it compared women’s test scores to those of other women rather than to their own presurgery test results, as the Egyptian study did. A third study, in Italy, looked specifically at the effect of oophorectomy on memory and concluded that surgical menopause was “a critical negative event within the female brain, in particular when it occurs prematurely.” I loved the wording—“a critical negative event”—like an earthquake or a hurricane in the brain, coming in an instant and leaving devastation in its wake. This certainly seemed to add up to more than anecdotal evidence—except that three studies, one of which was inconclusive, is pitifully little proof in medicine.
It took a while to find someone willing to discuss the effects of surgical menopause with me. I finally located Susan Bauer-Wu, a nurse scientist at the Dana-Farber Cancer Institute. She stressed that she was not an MD but rather a doctor of nursing, “which is important, because I have a whole-body perspective.” The jab at MDs, who view bodies as the sum of spare parts, may have been unintended, for Bauer-Wu did not seem the type of woman who would jab anyone on purpose. Bauer-Wu turned out to be a thoughtful woman who spoke very carefully and softly, but in well-formed, nonspecific phrases that gave me little to latch onto.
We spoke in a fake exam room: Dana-Farber, which attracts constant media coverage, has one set up for taping television interviews with doctors. Once again I heard everything I feared I would. Bauer-Wu enumerated the certainties of surgical menopause: depression, memory loss, difficulty with word recall, and that feeling I remembered so well from the postpartum year, the feeling of having all your senses padded with cotton. She also left me no doubt about the loss of libido: “It just happens to everyone.” There would not be an exception in my case.
Women who undergo surgical menopause can have far more extreme symptoms than women who go through “the change” naturally, sometime in their fifties. This is probably because the levels of hormones, estrogen and progesterone, drop suddenly rather than diminishing over time, and also because the hormones disappear completely—while the ovaries of postmenopausal women continue to produce a little bit of estrogen for years. Being the only one among your peers to go through the process certainly doesn’t help.
“Over time it gets better,” said Bauer-Wu. Did she mean it actually gets better? No. “I can’t say that women are living without symptoms. But it gets better to live with.”
So, what if it were you? I asked. Or someone you love?
Bauer-Wu struck me as the kind of person who has opinions but doesn’t believe it is often socially appropriate to share them. This is also what made her answer, if she was going to give me one, especially valuable.
“If it was myself or a family member,” she said, “I’d help them look at the statistics. But they are just statistics. It all depends on where women are in their lives.” I’d heard such platitudes dozens of times, and my heart sank at enduring more polite nonanswers. But then she said something that surprised me. She said maybe some women should not get oophorectomies, that maybe they should get regular surveillance instead. She was the first medical professional I had met who suggested that surveillance for ovarian cancer might be meaningful and effective. She said she knew women who had ovarian cancer that was caught early and cured.
A few hours after the interview I received an e-mail message from her: “I’ve continued to think about this issue since we met this morning. I still think that close surveillance (i.e. CA-125 with vaginal and abdominal ultrasound every 3 months) is a reasonable option for some women, especially those concerned about quality of life issues after surgery. Of note, I doubt most insurance companies will pay for such monitoring.” Setting aside the implication that there are women who are not concerned about quality-of-life issues, as well as yet another indication of the absurdity of insurance practices, this was the brightest ray of hope I had seen yet.
Bauer-Wu suggested I contact Dr. Ross Berkowitz, professor of gynecology at the Harvard Medical School and director of gynecology and gynecologic oncology at Brigham and Women’s Hospital. Berkowitz had a deep, lulling voice and a professor’s measured pace of speech, which made note-taking easy. I interviewed him over the phone, because he was a very busy man, and also partly because I hated going to Brigham and Women’s, where my mother had her mastectomy and where her downward spiral began.
Berkowitz studies early detection of ovarian cancer. The symptoms of ovarian cancer are infuriatingly vague: an enlarged abdomen, diarrhea, and/or constipation. The available screening tools are ultrasounds and the blood test for CA-125, which stands for “cancer antigen 125,” and which is often elevated in women with ovarian cancer. The problem is, by the time the level of CA-125 becomes clearly abnormal, the cancer has usually spread. Ultrasound is generally even less sensitive. Berkowitz’s lab had been working on finding additional markers, substances for which tests could be run alongside the test for CA-125. They had identified six potential candidates. I expected Berkowitz to say that, with effective surveillance methods apparently coming soon, women might not be foolish to keep their ovaries. In fact, I assumed he would advocate surveillance over surgery.
Berkowitz said that women at risk for ovarian cancer should get oophorectomies. Even women who are not yet forty? I asked. (To the extent that the statistics can be trusted, the risk of ovarian cancer shows up around forty or later, depending on the specific BRCA mutation.) “For a thirty-seven-year-old woman with the mutation,” said Berkowitz, unwittingly describing me, “as long as they’ve completed their childbearing, it’s not an unreasonable option. It’s not so rare for these cancers to be diagnosed before the age of forty.”
But surveillance might be available so soon, I countered, and the costs of surgery were so great. “You are talking about a disease that’s 80 percent lethal,” he responded. “And yes, hot flashes are unpleasant. And one needs to prevent osteoporosis, and you need to treat vaginal dryness in various ways—but I think death is worse.”
American medicine takes essentially an instrumental view of the body: the body as a car. These things need regular checkups. Doctors are mechanics whose primary goal is to ensure that the functions are performed properly. The primary function of the body is reproduction—hence the ease with which a woman’s reproductive organs are discarded once the function has been performed.
I heard this attitude distinctly in Berkowitz’s comment, and I described my feelings in Slate magazine, thereby infuriating several other doctors, who wrote me letters about the ungrateful nature of patients like me and the disrespectful ways of journalists like me. All of which made me think that I had stumbled upon an important disjunction between the medical profession and the lives it is called upon to heal.
One particularly vivid example of this thinking is the treatment of intersex newborns—babies who, as a result of any one of a dozen genetic conditions, are born with ambiguous-appearing genitals. Historically, doctors have “assigned” these babies to the male sex if they could grow up to impregnate a woman and to the female sex if they could not. Surgery was—and often still is, despite patient advocates’ growing objections—performed very early in life to bring the child’s appearance in line with his or her sex assignment.
The most famous case of this kind of surgery occurred in a baby who was born not intersex but a normal male—or, as the medical literature puts it, “an XY individual.” David Reimer’s penis was burned off during a botched circumcision when he was eight months old. Doctors ultimately convinced his parents to have the boy’s testicles removed and a vagina constructed and to raise him as a female. One of their key arguments was that, as a man, he would never be able to have normal heterosexual relations, marry, or have children.
David Reimer’s transformation into a female was a disaster. When he finally learned the truth, as a teenager, he refashioned himself as a male, had a mastectomy (breasts had grown because he was taking estrogen) and a phalloplasty—a penis was surgically created for him. He eventually married. At the age of thirty-eight he committed suicide.
David Reimer’s story, discussed extensively in the late 1990s, surely contributed to a fine-tuning of the mainstream thinking on intersexuality: In the day of the genome, genetics is edging reproductive anatomy out as a deciding factor in gender assignment for intersex babies. In other words, being “an XY individual” may now hold more sway than being an individual with a penis. What remains unchanged, though, is the surgical habit: Even as advocates for intersex babies—most of whom were born intersex—argue that surgery should be delayed until the person can make up his or her own mind about it, doctors tend to want to use their scalpels to complete “sex assignment.”
This, of course, is nothing new. For thousands of years people have been going under the knife in the name of normalization and disease prevention. Consider a list of surgical procedures that became routine before they were abandoned because they proved either useless or harmful: bloodletting, routine tonsillectomy, routine circumcision (the United States remains the only country where most male babies are circumcised whether or not their parents’ religion requires this), repeated cesarean delivery, internal-thoracic-artery ligation (a once-touted method for improving blood flow in angina patients), gastric freezing (a procedure used in about fifteen thousand duodenal ulcer patients in the 1960s, before a placebo-control study exposed it as ineffective and dangerous), prophylactic porta-caval shunting (major surgery that relieves blood pressure in the liver). The effectiveness of surgery is much harder to evaluate than the effectiveness of medication: A placebo-controlled study would necessarily involve sham surgeries, which are dangerous and generally considered ethically unacceptable. So irreversible surgical procedures become a part of standard medical practice faster and more easily than do chemicals.
It came to make sense to me that the frontier of genetic medicine was, in fact, surgical. The simple and decisive nature of surgery is seductive. It is a one-shot deal. Being able mentally to reduce one’s own body to a collection of parts creates a powerful sense of control. Cancer, particularly hereditary cancer, makes this feeling of control especially desirable. Cancer is one’s own cells gone awry. Cutting out the potentially offending organ before it has a chance to betray you shows the body who is boss. The greater one’s fear of cancer, the greater the temptation to cut.
Perhaps the only force that can moderate this response is another fear. In the year before my genetic diagnosis I had battled postpartum depression. The sense that my mind was a traitorous, unreliable partner had only recently left me. My fear of experiencing that again was, I was starting to think, greater even than the fear of cancer. After my own fashion, I was coming around to Susan Bauer-Wu’s “whole-body perspective.”
***
I spent the period from the mid-1980s to the early ’90s writing about AIDS. It was rare luck as a beginning reporter to be able to sink my teeth into one of the big stories of the century. I learned everything important back then. I learned that how authoritative someone sounds is a measure only of how firmly this person believes in the information, not of how accurate the information is. I remember interviewing people who said there was no way the Food and Drug Administration’s drug-approval process could be shorter than ten years (at this writing it is down to 25 percent of that, in some cases), people who said there would never be an AIDS vaccine (there still is not, but there likely will be), people who said HIV does not cause AIDS (it does), and people who said there would be no effective therapies for generations (there already are).
Now I relearned the fine art of listening to medicalspeak as I went from expert to expert. I spent a couple of hours with an oncologist going over the fine points of cancers that mutation carriers might develop and how they differ from cancers that occur spontaneously. It seemed that breast cancer in mutation carriers might or might not be more aggressive and harder to treat than in noncarriers. Ultimate survival rates were not significantly different. On the other hand, mutation carriers seemed to have a significantly higher risk of recurrence of breast cancer. The story with ovarian cancer was different: It seemed it might be more treatable in mutation carriers than in noncarriers. But all of these statistics quickly started to run together: Compared to my overall risk, these were tiny, insignificant amendments.
As I shifted the piles of data around in my head, I found myself thinking about my days as an AIDS reporter more and more often. I remembered two men with AIDS coming to fisticuffs in the office of my magazine when one accused the other of not being an “empowered person with AIDS” because he was not getting a then-state-of-the-art treatment called aerosolized pentamidine. I remember a robust, asymptomatic thirty-year-old HIV-positive man dropping dead from a heart attack after procuring some Compound Q a Chinese concoction that was briefly hyped as the wonder drug. I remembered the zest with which doctors and patients rushed to administer antiretroviral drug “cocktails” to anyone who had tested positive for HIV, and the slow disappointment that set in as the drugs’ side effects, ranging from the aesthetically unappealing to the potentially life-threatening, emerged—until generally accepted practice switched to starting treatment later in the progression of the disease. I also remembered the great controversies—still raging in some impoverished parts of the world—about whether and why anyone should get tested if patients were helpless to do anything about the results.
Most important, though, I remembered the peculiar sense of belonging to a community that lived by a separate set of values. Its heroes were long-term survivors, whose special attitude, knowledge, and medical decisions were believed to account for their better-than-average fortune. Its currency was information: People educated themselves in the language of medicine and traded information through newsletters and endless conversations (this was before the Internet). Its members paid their dues by subjecting themselves to experimental treatments ranging from taking unapproved medication to drinking their own urine to traveling to Mexico to have their blood put through a heating machine. The guerrilla researchers would report back, passing around their notes and parading their bodies—apparently intact, which was itself a triumph—and, often enough, a following would immediately form.
This was something else I recognized: a peculiar sort of crowd mentality. In a sense, my time as an AIDS reporter now seemed like it had been a rehearsal for my current medical trip. Then I had been an engaged observer: I lost many friends to AIDS, but I was never even at risk myself. Now I found myself becoming a member of another community that was inventing new rules for living under the threat of death. There turned out to be an organization called FORCE (Facing Our Risk of Cancer Empowered), which united women with various BRCA mutations. On its online forum, women traded scientific information, surgery experiences, and insurance-handling tips, vented, and sometimes cried in the virtual comfort of a community populated by clever and sometimes hokey usernames.
The virtual identities belonged, for the most part, to well-educated urban women, who tried to be as open-minded and accepting of one another as one can be with strangers. But, as in any closed community, conventional wisdoms took shape and took hold. By the standards of FORCE, it was right to choose to have both of the surgeries—the mastectomies and the oophorectomies. It was even right to have a particular sort of reconstruction—and at a particular medical center at that. The women of FORCE may or may not have been a representative cross-section of American BRCA mutation carriers: The single existing study of the behavior of BRCA mutation carriers showed that none of them opted for a preventive mastectomy within two years following the test, while a whopping 46 percent (and 78 percent of those older than forty) had an oophorectomy.
The FORCE women lived by the laws of progress: They made their decisions in accordance with the latest medical evidence (even when it was not complete or when it ran counter to previous knowledge), and they applied the latest medical techniques to themselves. This was where I learned about the cutting-edge breast-reconstruction techniques, which involved using a woman’s own fat tissue, from the belly, the back, or the buttocks, to build new breasts from natural tissue that would be connected to a woman’s own blood vessels.
Sue Friedman, the founder of FORCE, was the sort of woman who believed in controlling her fate and her health. She was a conscientious exerciser, a vegetarian, and generally a bit of a health freak, and at thirty-three, in 1996, she was diagnosed with breast cancer. The cancer was particularly intractable: She had a lumpectomy, which left her doctors uncertain they had gotten all the cancer, then a mastectomy a month later, but it came back in another eight months. Around that time she read about the BRCA mutations in a Jewish newspaper. No one had told her about the possibility that her cancer was genetically determined—possibly because she had no obvious history of breast cancer in her family. She was tested, turned out to be positive for the same mutation I have, started to look for information on her condition—and found next to nothing. So she started a Web site, which turned into a nonprofit organization, which turned into a full-time job, which helped spin a community, which I now found myself warily joining.
She was a natural leader for this kind of community. A veterinarian, she had no difficulty with the medical lingo, and she inspired confidence in the newcomers, all of whom she took the time to welcome personally, albeit virtually. She set an obvious example of proactive mutation management: She had all the surgeries. When I called her for an interview, she was happy to share her personal story but reluctant to talk about her experience following the oophorectomy. The effects of her own surgery had been disastrous. Things were all right at first, but a couple of years after the operation she found herself unable to get up off the couch. She termed it “severe life-altering fatigue.” Antidepressants barely took the edge off it. The medication she took for her severe joint pain also did little to help her. It took her and her doctors a year to figure out she needed hormone-replacement therapy—a risky choice for a breast cancer survivor, because it may contribute to the risk of a recurrence, but then in Sue’s case it was no choice at all. Within two weeks of starting the hormones, she was off the antidepressants and the pain medication, and off the couch as well. “Mine is not the most common experience,” she cautioned me after telling the story. But neither was it very uncommon.
What Sue Friedman was doing was what Daniel Kahneman, the psychologist who won the Nobel Prize in economics, termed “framing.” There is nothing wrong with it—indeed, it is inevitable that our options are always framed one way or another. A classic example of framing, used in universities all over the world, goes something like this.
Your city is facing an outbreak of a deadly exotic disease, which is expected to kill six thousand people. You must choose between two different programs proposed for combating the epidemic. If Program A is adopted, two thousand people will be saved. If Program B is adopted, there is a one-third probability that all the six thousand people will be saved and a two-thirds probability that no one will be saved.
People generally choose Program A, which offers the comforting certainty that at least some lives will be saved. But the problem can be phrased differently.
If Program A is adopted, four thousand people will die. If Program B is adopted, there is a one-third probability that no one will die and a two-thirds probability that six thousand people will die.
Now people will tend to choose Program B.
More than twenty years ago, Kahneman’s collaborator Amos Tversky conducted a study of the framing effect on medical decision making. He asked groups of patients, doctors, and graduate students to choose between surgery and radiation as a treatment for lung cancer and found that the results varied significantly depending on how the decision was framed: It was important whether the treatments were named, whether information was presented in terms of life expectancy rather than cumulative probability, and whether it was framed in terms of the probability of living rather than the probability of dying.
As framed by the genetic counselors and the BRCA community, the oophorectomy problem went something like this: If you do not choose surgery, there is a roughly one-in-two probability that you will develop ovarian cancer, which is likely to kill you; if you choose surgery, there is a near certainty that you will not develop the cancer. The doubters among us reframed the problem in terms of the risk of other diseases and decreased quality of life—issues that simply were not as salient to the proponents of surgery.
Kahneman and Tversky identified a range of heuristics—shortcuts in decision making that people have a habit of using. One of them is the “availability heuristic,” which means simply that a familiar experience is recalled and imagined more easily than, say, an abstract example, and influences decision making to a far greater extent as a result. For most of the women living with BRCA mutations, the familiar experience was watching their mothers, aunts, cousins, sisters, or grandmothers die of cancer. I interviewed a twenty-two-year-old woman who had been beating down the doors of surgeons in her town in Michigan asking them for a preventive mastectomy and oophorectomy. Two refused out of hand, citing her age, and one told her to come back in a year and tell him whether she still felt she wanted the surgery. From her perspective, it was an outrageous, and outrageously unfair, example of medical paternalism. After all, if she had come asking for a breast enlargement, she would not have been sent away; in fact, even if she had come asking for a sex reassignment, she probably would have been able to find someone to remove her breasts and ovaries and chase that with shots of testosterone. At the same time, even as I interviewed her by instant messenger, I probed for ways to tell her to wait, to enjoy her sex life while she had her ovaries and breasts, to have children and nurse them, and to rejoice in being so young that by the time her risks really kicked in, there might be a cure. I clearly was not the first person to reach for these arguments, and, just as clearly, it would be no use. She had seen her grandmother die after struggling with both ovarian and breast cancers for nineteen years. She had seen her mother live through a debilitating course of treatment at the age of thirty-four and again at forty-two. What drove her was not even so much a fear of death as a fear of cancer as a way of life—her family’s way of life.
She so wanted to avoid continuing the family legacy that she was certain she would not want to have children who were biologically her own if they risked inheriting the mutation. The joys of sex and motherhood were vivid and easily available experiences for me but for her, they were things she would not miss if she never experienced them—and she might have been unable to enjoy them anyway, if she was consigned to living with the constant sense of doom.
I spent hours talking on the phone with a fifty-two-year-old public-health educator in Portland, Oregon. Nancy Prouser was quite certain that she decided to have a preventive mastectomy because she had watched her mother die of breast cancer at fifty-eight. The fact was, though, that Nancy had inherited her BRCA2 mutation from her father, who had successfully battled breast cancer at seventy-six and was still alive eleven years later (about 1 to 2 percent of breast cancers are diagnosed in men, and it seems that many of these may be caused by the BRCA2 mutation). Nancy had the mastectomy with implant reconstruction, and an oophorectomy, and she became a walking consciousness-raising program on genetic mutations. In addition to running a program training clinicians to do breast exams, she lectured on genetic mutations and met with women who were referred to her by genetic counselors. She told me she had “gone into the bathroom at Starbucks to let a woman see and touch my reconstruction.” She was a convincing advertisement for preventive surgery—at her age she would otherwise be more likely than not to have developed one of the cancers—and she was disarmingly frank about the huge blow her body image had sustained. When I asked her about the loss of libido, she laughed: “I’m glad you reminded me! I have none. I forgot.” She had not been trying to hide her loss: It was simply outside the frame.
My own availability heuristic, clearly, stemmed from the vividness of my mother’s death from breast cancer and the remote memory of my great-aunt Eugenia’s death from ovarian cancer. I had been fourteen when she died. I was aware of her diagnosis, and I was even involved in some of the caretaking, making runs from one end of the wintery city to the other to deliver a jar of beluga caviar that, I think, was supposed to help with the depleting aftereffects of chemo. I accompanied her to the hospital after weekend visits at home a couple of times, and the sight of the cancer center in southern Moscow, a huge gray concrete eyesore that seemed to swallow people whole, still fills me with dread. But I had been shielded from watching her deterioration and death; I recalled her illness as a taxing routine rather than a disaster. It simply was not as scary. And twenty-two years later, as I struggled with my decision, I learned that a woman I knew and respected a great deal had been diagnosed with ovarian cancer at twenty-one. She was now seventy. My own unrepresentative, skewed, utterly unscientific sample seemed fated to calm me and make me hesitate even as virtually everyone else told me to proceed to get my ovaries removed—whether or not I was asking for advice.
An old and dear friend, who was diagnosed with breast cancer at thirty-six and soon opted for both a mastectomy and an oophorectomy, wrote to tell me I should do the same thing. A friend’s sister, whom I had never met, also wrote, telling me of her experience battling advanced breast cancer in her early forties and suggesting I consider having an oophorectomy, as she had. And, incredibly, a New York City breast surgeon I called to schedule an interview for this book began to advocate for an oophorectomy for me during our first phone conversation.
In his Nobel lecture on “bounded rationality,” Kahneman explained his theory that people have two systems for making decisions: System 1, which is intuitive and immediate, and System 2, which corrects it.
System 1 involves what he called “natural assessments,” which come easily to mind. They include similarity: People immediately think of situations that remind them of the current one—as women with the mutation tend to recall their mothers’ suffering and, often, death. It helped me to realize that I was talking not only to women who came from cancer families but also to doctors who came from cancer practices. My own doctor, for example, told me that doctors believed breast cancer hit the best and the healthiest. This was when I was fishing for reassurance: Surely I had improved my chances by being fit—a veritable gym freak—and eating well. She shot me down with the story of a woman who had had it all: good health and a good mind, great friends and a wonderful family, and had broken her doctors’ hearts by wasting away from breast cancer in a few short months. In fact, there is some evidence for the idea that exercise and a low-fat diet help keep genetic cancer at bay—but my doctor was exposing her own heuristic: The tragic story of that one patient simply stuck out in her memory more than other, more predictable breast cancer stories.
This went to another of Kahneman’s “natural assessments”: what he called “affective valence.” Researchers of risk perceptions have long noted that people tend to fear a horrible death from, say, cancer, far more than a death from heart disease, which kills more Americans than does any other condition. Cancer has a greater “affective valence” than heart disease: It is scarier.
Kahneman also observed that people are not very good at estimating probability. They try, but they have a clear tendency to overestimate the frequency of events that are easy to recall. He compared the way people deal with probabilities to the way they assess physical attributes such as distance. He used the example of a mountain in the distance. The human mind knows that the blurrier the mountain’s contours, the farther the mountain is. This is the heuristic. But on a foggy day, the contours will appear even blurrier, and on a very clear day they may be unusually sharp. A person will tend to overestimate the distance to the mountain on a foggy day and underestimate it on a clear day. This is the bias.
For women terrified of breast cancer, all days have a way of being foggy. Studies have consistently shown that American women think their risk of breast cancer is higher than it actually is—even when, as in cases of familial cancer, it is in fact very high. I knew I was doing this, too: Being told that I had as high as an 87 percent chance of developing breast cancer in my lifetime sounded an awful lot like being told that I would certainly develop breast cancer. Ovarian cancer, once again, was a different matter: Here the lifetime risk was in the 40-to-50 percent range.
What people do with fifty-fifty risk is a question that has long fascinated scholars of decision making. Kahneman and Tversky based their famous Prospect Theory on a study of fifty-fifty gambles. They concluded that most people will reject a gamble with even odds of winning and losing—unless the possible win was twice as big as the possible loss. This is exactly what my newfound community of mutants was doing: They were engaging in what economists call “risk-averse” behavior by cutting out their ovaries, thereby opting out of the fifty-fifty lottery.
Meanwhile, what I had done was overanalyze the decision-making processes of other women in order to delay making my own. But I had promised my editor and readers at Slate that I would come to a decision at the end of my research. The editor might even have said I should not feel obligated to keep the promise—but prolonging the limbo would have defeated the purpose of going public. I wrote:
But I have to make the decisions. So, here they are. I plan to get a bilateral preventive mastectomy with immediate DIEP flap reconstruction as soon as my daughter is weaned, possibly as early as this coming autumn. I am not going to get a preventive oophorectomy, at least until I am 40, and will aim to avoid getting one at all, which means staying up-to-date on early-detection research and forcing my physician to do so as well. This means that for the rest of my life I will bear the physical marks of my mutation and will have to stay obsessively on top of medical research and my own health. This is the sort of thing that eventually happens to most people—but for me, like so many other things, it has to happen earlier.
I wrote that in May 2004. Then, secretly, I decided to give myself some time to get used to my decision—or not.
Chapter 6
The Father of Hereditary Cancers
BACK IN THE 1960S and 1970s, members of a particular extended family in Green Bay, Wisconsin, used to spend virtually every weekend together. There were eleven siblings—five sisters and six brothers—and they, like their parents, tended to have a lot of children and not a lot of money. So gathering at one or another sibling’s house to hang out and drink was what they did for entertainment. The kids came along and were generally left to their own devices. This turned out to be a recipe for creating community: The kids formed a group that would hold together for decades, perhaps for the rest of their lives. As it happened, the cousins of that generation were mostly girls—about fifteen of them around the same age, all born in the late 1950s or early 1960s: Sheila, Karen, Donna, and a dozen more.
In the late 1960s three of the five sisters were diagnosed with breast cancer. All three survived their first bouts, but all succumbed to a recurrence by the early 1990s. Sheila’s mother died first. A fourth sister died of pancreatic cancer at the age of fifty-two, a few years later. “They were all in their thirties, and they were all having cancer together,” Sheila remembered years later. She was twelve when her mother died.
Sometime in the early 1970s—no one remembers quite when—there was a family meeting at one of the remaining siblings’ houses. A doctor from Madison, Wisconsin, wanted all the women and girls of menstruating age to give blood. He explained that there seemed to be something going on in the family, something about everyone having cancer. That somehow made it official: Three sisters having breast cancer at the same time was not a freak accident but a fact of medicine, perhaps of fate. The cousins, who were all in high school by then, started talking about cancer obsessively. They dubbed themselves “cancerphobes.” They assumed they would die of cancer before they reached their early forties, which seemed a long, long way away but still a freaky prospect. Some of them even joked they would have their breasts cut off to keep the cancer at bay. This, though, was morbid humor, not a suggestion anyone would have considered seriously.
Whoever came to draw the family’s blood in the 1970s seems to have left no traces at the University of Wisconsin at Madison, where he may have been a graduate student. His idea of studying only the females in the family was not particularly sophisticated—in fact, it was plain wrong from the point of view of genetics—but the very concept of identifying a family that seemed to have cancer running through it was forward-thinking at the time. It was only in 1966 that another young Midwestern doctor, Henry T. Lynch, had, to the derision of his colleagues, suggested that cancers might be heritable.
Lynch had taken a bit of a circuitous route in his career, serving first in the U.S. Navy, then completing his course work toward a Ph.D. in genetics before finally going to medical school. In 1961, his first year as a resident, at St. Mary’s Hospital in Evansville, Indiana, Lynch met a patient coming out of D.T.s and conscientiously tried to interview him about his reasons for drinking. The patient’s story proved unexpectedly coherent and compelling: Everyone in his family had died of cancer, he said, and he expected the same fate. The dread drove him to drink. As a former geneticist and future oncologist, Lynch was fascinated. He took down the patient’s history. Then he took down a number of other family histories. Gradually, the idea that cancer could run in families went from a crazy intuition to a scientific theory. Somewhere along the way, Lynch discovered that back at the turn of the century a Michigan pathologist named Aldred Scott Warthin had described a family that had cancer running through it—“cancer excess” was the term used in the literature. Warthin had stumbled upon this knowledge in much the same way as Lynch: The pathologist’s seamstress, who had grown severely depressed, divulged her family’s devastating medical history at the doctor’s prodding. The seamstress later succumbed to the family cancer, which in retrospect appears to have been a particularly virulent form of colorectal cancer now known as hereditary nonpolyposis colorectal cancer, or, simply, Lynch syndrome—so named for Dr. Henry Lynch, who in 1966 first described two Midwestern clans as having “cancer family syndrome.” As it happened, he and Warthin had stumbled not just upon similar families but upon families whose members suffered from the same syndrome, which caused them to develop colorectal cancer at an early age—forty-four, on average.
There was more than a seven-decade gap between Warthin’s original research and Lynch’s pioneering paper. Another thirty years would pass before the genetic—and therefore sometimes familial—nature of cancer would become not only accepted fact but a cornerstone of research in oncology and genetics. In the intervening decades, Lynch would become so accustomed to staying ahead of the curve that the fact of his own scholarly eminence seemed to evade him. Not only was he the first person to describe familial cancer, Lynch also seems to have been one of the first doctors to float the idea of preventive surgery—prophylactic mastectomies and oophorectomies—in the 1980s. “They thought I was crazy,” he told me when I asked him about his colleagues’ reaction. Later he also suggested prophylactic colectomies—the removal of the stomach—for patients who hailed from families riddled with stomach cancer. What did his colleagues think this time? “They thought I was crazy,” he repeated, without so much as a chuckle.
By the time I interviewed him, in the fall of 2005, Lynch had written more than a hundred papers on “cancer family syndrome.” I once read the abstracts in one sitting, which yielded a wildly speeded-up version of the history of the science, and of Lynch’s own evolution. In the 1960s and 1970s he had doggedly chased genetic clues, without much success. He first brought up the idea of prophylactic surgery in a 1977 paper—it seems, out of an exasperation bordering on desperation: There were people dying of cancer—young people predictably dying of cancer—and there was nothing he or his colleagues could do about it. More to the point, he seemed to grow convinced that there was nothing his colleagues wanted to do about it.
In 1988, when he had been writing about hereditary cancer for over twenty years, Lynch used an article in a medical journal to attack his colleagues for failing to diagnose the syndrome Warthin had first described nearly a hundred years earlier. The problem was that physicians failed to ask patients about their families, wrote Lynch. Two years later Lynch complained in the journal Cancer that doctors were failing to educate themselves about hereditary cancers. In the early 1990s he seemed to use every opportunity, in any journal, to call on his colleagues finally to learn to take down patients’ family histories. Gradually, he grew belligerent, albeit in a mild, Midwestern, doctorly sort of way. “Despite more than two decades of documentation in the literature, many physicians fail to recognize the clinical features of these syndromes,” he wrote in Diseases of the Colon and Rectum in 1993. Lynch’s campaign to educate, cajole, and occasionally browbeat physicians into being aware of hereditary cancer culminated in 1998, when he agreed to serve as an expert witness, testifying against a doctor at a malpractice trial initiated by a family of a twenty-year-old woman who died of a Lynch syndrome cancer that had not been properly diagnosed despite the mother’s attempts to draw doctors’ attention to the family’s history of cancer. He then described the medical case, the misdiagnosis, and the trial in an article in Diseases of the Colon and Rectum. Genetic mutations connected with many of the cancers Lynch had spent his life studying—colorectal, breast, and ovarian—had already been identified, and now the doctor was really mad. “The question, ‘Is cancer hereditary?’ has been answered beyond any doubt,” he wrote in the journal Seminars in Oncology in 1999. “Have clinicians acted on the importance of hereditary factors in cancer so that this knowledge might be translated into patient benefit? Data showing that 59 percent of patients... still die of metastatic colorectal cancer suggest that the answer is no.”
In 1994 scientists pinpointed the two chromosomes harboring the two genes that suffered the mutations that likely caused Lynch syndrome (three more mutations have been found since). Later that year scientists managed to clone two defective genes, making an early test available for potential carriers. In an article in Anticancer Research, Lynch and his wife, colleague, and coauthor, Jean (a nurse), proudly reported that more than twenty-five years after identifying the syndrome, they were now in a position to suggest that their patients do something about it: have the colon removed prophylactically rather than wait for the cancer to develop. The surgery remained controversial for years. After all, the Lynches were suggesting that young, apparently healthy people have major surgery that would certainly lower their quality of life, risking frequent defecation at best and incontinence and nutrition problems at worst. Lynch continued to dismiss the idea of nondirective genetic counseling, in his gentle, nonjudgmental, but very insistent way. He was known to call some of his patients regularly, just to remind them to consider the option of a preventive surgery.
Lynch’s hobby of collecting information on what he called “cancer families” grew into a scientific preoccupation, and eventually into what may be the world’s largest collection of such information. By the late 1980s his papers would make reference to families that had been under investigation for two decades or more. He found families with outstanding epidemiological features, like six siblings with cancer (five brothers with colonic cancer and one sister with uterine and laryngeal cancer, which the woman’s son also developed). He described a Navajo family that he observed for thirteen years, before identifying the mutation that caused the family’s colorectal cancers and drawing blood from fifty-one members of the family. Of the twenty-three who wished to learn their results, seven were positive for MHL1, one of the Lynch syndrome mutations. “Reactions ranged from full acceptance,” wrote Lynch, “to traditional Navajo reasoning such as the family had been cursed.” Lynch tracked more than 170 families with Lynch syndrome. Soon enough he was even able to generalize about patients’ decision making. He reported in 1996 that more than half of those who discovered they carried an MSH2 mutation considered the option of a prophylactic subtotal colectomy (it was too early to tell how many would actually go through with the surgery).
In 2003 he published the results of a huge study involving over ten thousand members of seventy-five families with breast and ovarian cancer and forty-seven families with Lynch syndrome. In the course of the study, 1,408 people were tested for cancer-causing mutations, and Lynch and his team then analyzed the consequences for the families as a whole. As it turned out, the results of those 1,408 tests affected 2,906 people—all the people who were tested plus their direct descendants. Lynch’s team came to a startling conclusion: 77 percent of those affected went from “at risk to non-carrier status.” It was a bit of a statistical hat trick. Members of any cancer family are reasonably assumed to have a 50 percent chance of having inherited the mutation. If 1,408 people were tested, roughly half of them should have tested negative. All their children would then automatically shed their “at-risk” status. That’s how the researchers got their 77 percent figure. But the study still made an important point. If you take a cancer family and study it, you will inevitably be the bearer of good news. Everyone in a cancer family is, as the Wisconsin teenagers put it thirty years ago, a card-carrying “cancerphobe”—that is, everyone believes he or she will get cancer. Those who learn they are mutation carriers will only have their fears confirmed; the other half will be able to celebrate its liberation from the legacy.
Along the way, Lynch seems to have coined two terms, a poetic one and a technical-sounding one. A person’s cancer destiny is what he believes the various mutations predict—in theory, at birth, or even earlier. And family information services, he believes, can help confront or even change that destiny. A family information service, a Lynch invention, is a surreal experience: generally a weekend when the many members of a family Lynch and his colleagues have studied and mapped meet to hear lectures on their particular family syndrome—and to give blood. These are invariably family reunions of sorts: People who haven’t seen each other in years, have never seen each other, and, sometimes, have never even suspected one another’s existence, come together to exchange niceties and some of the most intimate information about one’s health anyone is ever likely to divulge. Most of them learn something new about their family and about the cancer that makes it different from all others. Most of them will also learn something about their destiny. Lynch’s hat-trick paper on “risk adjustment” is one of the best arguments in favor of these odd gatherings. For most participants, they will ultimately yield good news. For the rest, they will likely provide essential, possibly life-saving knowledge.
***
In November 2005 I lucked into the largest of these family information services Lynch had ever conducted. I arrived in Green Bay, Wisconsin, a bit late—the Packers were playing that weekend, and last-minute travel arrangements were tricky. On the Friday night before the weekend’s family reunion, Lynch was speaking at a dinner with a group of local physicians. He was well into his lecture when I got to the restaurant. He hovered just outside the door to the small dining room—most likely because this afforded his aging eyes enough distance to see his own PowerPoint presentation, but it gave the impression that he was too large to fit in the room. Extremely tall, with a broad frame rendered a bit shapeless by age, at seventy-seven he had enough uncertainty of movement that he occasionally looked like he might topple over, like a tower. His face was similarly obscured by signs of aging: One eye squinted a bit behind gold-rimmed aviator glasses, and while the eyes seemed to be smiling, the mouth was frozen in a sort of permanent frown. His speech was loud, certain, and clear, with that rare ring of something that has been repeated countless times yet has not grown automatic.
Lynch was talking about hereditary cancers and the importance of knowing patients’ family histories. The eighteen doctors in the room seemed marginally familiar with the topics: Lynch’s ideas were not revolutionary for them—indeed, it seemed a given that they were the new medical mainstream—but none of them seemed to have personal experience in applying them. They asked whether it was all right to put women on hormone-replacement therapy following a prophylactic oophorectomy. The jury was still out, explained Lynch and his assistant. The doctors asked more questions about prophylactic surgery: of the ovaries, the uterus, the breasts, the colon (not as big a deal as it may seem, Lynch made sure to add), and even the pancreas.
Then a shiny young man and young woman from Myriad, the company that holds several international patents on BRCA mutation testing, worked the room, giving a well-informed and informative unabashed sales pitch for testing and prophylactic surgery, both oophorectomies and mastectomies. They did their own PowerPoint presentation, handed out cards, chatted with individual doctors, and paid for dinner. Lynch’s assistant stole a peek at the bill and made an impressed face; then someone sitting nearby pointed out that just a few full BRCA tests, at roughly five hundred dollars a pop, would cover the expense. As I found out the next day, the sly Dr. Lynch, who for years had pursued his family information services as an unfunded extracurricular activity, did not himself use Myriad, which had been waging a fight in essence to monopolize testing. He sent his blood samples to Ontario, where a research lab did the sequencing for free.
Early the next morning, Sumedha Ghate, a local genetic counselor, swung by my motel in the hospital’s minivan, on her way to pick up the Lynch party: the doctor, his assistant, and Jean. Lynch veritably bounced out of the hotel. “This is so wonderful,” he boomed, folding himself into the minivan. “I’ve never seen anything like this! How many physicians were there? Seventeen? Eighteen? And they were not doing it for money, and they were not doing it for credit—they just came because they were interested.” This from an international medical star who for a while now had been collecting several awards a year—many of them with words like lifetime achievement in the title. But after decades of being the object of his colleagues’ ridicule and suspicion—the crazy man who thought cancer ran in families; the rogue oncologist who suggested cutting off parts of one’s body before cancer struck—Lynch seemed sincerely surprised and excited to discover that the medical mainstream had finally caught up to him. He had spent so long trying to convince his profession that genetic medicine was its future that he had missed the moment when the future actually arrived.
***
The halls of Green Bay’s St. Vincent’s Hospital were plastered with arrows pointing to the family information service, a token not only of Sumedha’s enthusiastic diligence but also the relative scale of the event: It was not every day that as many as a hundred people would gather in a single room at St. Vincent’s. At the end of the labyrinth, Karen, a woman in her forties who had once been one of the “cancerphobe” cousins, sat at a folding metal table covered with flyers, sign-up sheets, name badges, and colored dots to place on them to identify the wearer as belonging to one of four branches of the family. She greeted all comers, many of whom she had met over the phone, handing out the materials and making conversation.
“You know,” she was telling someone, “Mamie died in childbirth, and she had a daughter, Annie, and I thought it ended there. But it turns out she had two children. The guy married and moved away. And I contacted them, and what do you know: The girl has breast cancer young, and the guy had prostate cancer young. And I called the guy’s wife, just cold-called her, and she was so receptive. She said, ‘I have kids, I’ll be there.’” The listener was a woman who was one of the semiofficial family historians: Every branch had one.
One of the branches, this one distinguished by huge clear-blue eyes and red paper dots on their name badges, brought a family history typed in caps by one of its matriarchs, and a photograph from the early 1900s of Frank and Nellie, the Dutch immigrants who were ancestors to everyone present. The family story was a fascinating document in the way of all family stories, with its casual unfolding of generations of a fast-growing dynasty: Couples generally had between six and twelve children. But I also found it captivating for what was utterly absent from the story—the family curse, the mutation that had crowded more than eighty people into a single basement room in the hospital. Among the droughts and thunderstorms in the document, Pearl Harbor and the Depression, suicide and tuberculosis, there were only three references to cancer—certainly no more, and no more significant, than you would find in any other family narrative of similar scope.
Frank came to the United States from Holland in 1843 at the age of twelve. His future wife, Petronella (Nellie), was born in Holland that year and brought to America a few years later. They married in 1865. One of them carried a mutation that causes breast and ovarian cancer and possibly raises the risk of some other cancers. It is likely to have been Frank, who lived to eighty-seven: Being a man, he would probably have carried the mutation and not developed cancer. On the other hand, Nellie, who lived to seventy-five, may have had cancer: The family history, written by one of her granddaughters, says nothing about the cause of her death but indicates that she had been ill. Frank and Nellie had six children; two daughters died very young, and three sons and a daughter lived to adulthood. In a bit of bad genetic drift, all four of them inherited the cancer-causing mutation.
The family history I read happened to cover the family of Frank and Nellie’s second son, Bill. He died at seventy-six of throat cancer, which may not have been related to the faulty gene. He and his wife had twelve children. Two daughters died in childhood; one son lived to eighty-three but never married. Another daughter, Frances, had epilepsy. In her twenties she was engaged to be married, but, wrote her younger sister, “the doctor told her she should not get married since there was a chance that the children would have seizures. So she gave up that plan.” Frances stayed at her parents’ house, up the hill from the sand-and-gravel pit that was her father’s business, until her death at fifty-six. This bit of genetic guesswork from the 1930s is a remarkable detail. In fact, familial epilepsy is rare—the risk of a person with epilepsy having a child who develops epilepsy is 4 percent or less—and there is no indication that Frances’s epilepsy was the result of a genetic mutation that she could pass on to her children. The potentially deadly mutation in Frances’s family—the one that was passed on with a 50 percent probability—was at that point unknown, unnoticed, and consequently undescribed.
Eight of Bill’s twelve children went on to have children of their own—forty-four of them in all. This was the oldest generation of the family represented at the meeting in Green Bay, and many of them by this point had great-grandchildren. Altogether Dr. Lynch’s office had data on more than a thousand members of this family—including the descendants of Bill’s siblings.
“Mother lived with us from 1951 to 1964,” I read in the family story, eight single-spaced pages, typed in capital letters. “She had broken her hip in the early 1960s. This took the spunk right out of her. And then when Christy died in January 1962, she had a hard time dealing with it. They had been very close for a mother and daughter, even raising their children together. Mother felt it should have been her that died, not Christy.”
Christy, Bill’s oldest daughter, died at sixty-seven—young by the standards of this family, apparently made of enviable genetic stock. For a detective seeking traces of the cancer mutation, this mention of her death would be the only clue. Although her much younger sister does not write this—and may well have not know this—Christy died of ovarian cancer.
Christy had fourteen children—nine daughters and five sons. Starting in 1985, three of the daughters were, one after another, diagnosed with breast cancer. In 1993 Joyce, the second-youngest daughter, was diagnosed with advanced ovarian cancer. This was when a researcher in Madison, Wisconsin (not the graduate student from the 1970s), who had started to put together a pedigree of Frank and Nellie’s children, suggested Joyce get tested for a BRCA mutation. She agreed—and tested negative. As it turns out, she was tested for the known “Jewish” mutations. A year later, when researchers in Holland had documented another mutation with apparent roots in Holland—a sizable chunk missing from the BRCA1 gene—Joyce was tested again, and this time turned up positive. Vonnie tested positive a year later; Rita tested in 2001. In the end, ten of Christy’s eleven surviving children got tested for the mutation; six turned out positive. With their permission, the Madison researcher shared their status information and contact details with cousins they had never met (or, in one case, whom they had known as neighbors but had not suspected of being relatives).
Four of the sisters, one with her daughter, now sat in metal folding chairs in the hospital conference room. There was something that came close to being unique about these women, even by the standards of Lynch’s remarkable “family information services.” It was their ages. Here was eighty-two-year-old Rita, a former dairy farmer, who had survived breast cancer. Next to her sat seventy-two-year-old Vonnie, who battled breast cancer twice but had been cancer-free for nearly twenty years. Then there was sixty-five-year-old Joyce, who by this time had lived twelve years past her diagnosis of Stage III ovarian cancer—a virtually unheard-of feat. (Seventy-nine-year-old Bernice, who tested negative for the mutation, came just to meet new relatives.) “I think we have bad genetic genes,” explained Joyce, “and good fighting genes.”
“We know something that everybody doesn’t know,” added her older sister Vonnie. “We need to share the survivorship. I had really severe chemo, nineteen drugs a month, and I made it. That’s because we don’t just sit back and listen to the doctor.” The doctor would probably beg to differ. Lynch suspected there was something about this blue-eyed branch of the family that improved their odds of survival. Their cancer seemed to develop later, and, with the long-ago exception of their matriarch, Christy, they did not seem to die of it. The later onset may have been the reason: The older the patient, the less aggressive and slower-growing her cancer is likely to be. Alternatively, there may have been something about these women’s bodies that made them resistant to cancer in spite of their defective BRCA1 gene—and this may explain why the cancer came on late and, apparently, weak. It was Lynch’s hope that the vials of blood his staff carried away from the family information service would shed some light on the difference between this branch of the family and the others.
***
Standing in front of this large gathering of people of different ages, professions, states of health and general well-being, holding a microphone his booming voice hardly required, Lynch looked like a preacher. He talked like one, too. He was here to teach. He covered the basics of Mendelian inheritance in less than five minutes and got into specifics. “What we call the natural history of the disease is simply when is it going to occur on average, and the answer is: early. Much earlier, as a rule, than the population expectations. The average age of onset of breast cancer in patients with BRCA1 and BRCA2 is about forty to forty-five years of age. We have patients as young as the age of twenty. Unusual, but we do have them. In the twenties and thirties it becomes more common, and then it gets to the forties and fifties, and then less common when we get to the sixties and seventies, but even there we will have individuals affected. And there is a branch in your family where there is a much later onset in several members of the family. If we followed the American Cancer Society or the National Cancer Institute recommendations for starting mammography, say, at the age of fifty, we’d miss all those individuals of the young age. We would recommend starting mammography at age twenty and doing it annually from then on.
“So, early onset.” Lynch took a quick breath. The audience was riveted: They were having a consult with the biggest name in hereditary cancers, and he was pulling no punches. “Now, bilateral. That simply means both breasts. In this hereditary variety both breasts are at high risk. Now, what does that mean? Well, if I have a patient with a BRCA1 gene and she has cancer of, say, right breast, I’ll talk to her about the opposite breast.” That may have been a stock joke, but he laughed and the family reunion laughed along with him. “They need to know that the risk to the opposite breast is very high. They need to know the limitations of mammography. Mammography is not a perfect science like physics and mathematics. They miss lesions and then you go back and say, ‘Here it was.’ Because we are dealing with shadows, and maybe that shadow was a significant one in retrospect. So, given those factors, women may need to make a decision: Should both breasts with the whole nipple be sacrificed by prophylactic mastectomy?” Lynch was on to his main point now. He made the case for prophylactic mastectomies and oophorectomies. He stopped just short of saying, “You need to do this.” Indeed, what he said was, “I am not going to say, ‘You need to do this.’ But it’s something that the woman should consider, knowing the risk, and the risk for breast cancer over your lifetime approaches 80 to 85 percent.”
It would be silly for Lynch, who pioneered the idea of prophylactic surgery for hereditary cancer, to pretend not to have an opinion. He told me once he hounded a patient for a couple of years until the man finally decided to have his stomach out. The man had since become something of a proselytizer for the surgery, so he agreed to talk to me on the phone.
***
I called Larry in St. Cloud, Minnesota. Here was another rolling Midwestern voice. He told me about the family holidays of the years 1994 to 1995. First, there was Holy Thursday. That was the day Larry’s oldest brother, then aged forty-four, was diagnosed with stomach cancer. He said the doctors were surprised, explaining to him that it was “an old man’s disease.”
“They were just going to remove a fifty-cent piece,” said Larry. “When they opened him up, they took out a four-by-six-inch piece.” He had a very difficult time recovering from the surgery, and just as he was getting back on his feet, he was diagnosed with a recurrence of the stomach cancer. He died six months later, in October 1995.
But before that, there had been Thanksgiving 1994, celebrated at Larry’s sister’s house. She cooked the dinner but was not eating any of it: She said she had a stomach flu—the latest in a series of stomach bugs over the past few months. Her diagnosis of stomach cancer came a few days later. “They knew right away that it had already progressed into other parts of her body and it was just a matter of time.” She was thirty-nine years old, and her five kids ranged in age from ten to seventeen. She lasted just past her second daughter’s high school graduation in June 1995.
Larry’s other brother phoned on Halloween night, 1995. “He said, ‘Guess what? I’ve just been diagnosed with stomach cancer!’ I said, ‘You are kidding!’ He said, ‘No, but I’m going to beat it.’” After watching his siblings’ excruciating and ineffectual surgeries and chemotherapy, this brother decided to seek alternative treatment in Mexico. He went through what Larry described as “some food-cleansing program,” came back feeling little better, and decided to have surgery. “They opened him up and closed him back up again.” He was dead in March, at the age of forty-three.
In the space of a year and a half, Larry had lost three of his four siblings, all under the age of forty-five, to a disease he had never really heard of. He called the American Cancer Society and told his story. He got the phone number for Dr. Lynch’s lab at Creighton University in Nebraska. In 1996 Larry, his parents, and the one remaining sister had their blood drawn. “We had pretty much ruled out environment,” he explained. “One brother, when we were growing up, spent a lot of time with an aunt and uncle on their farm, because our parents were having a hard time financially. And then we all lived in different states.” The odd thing about this particular hereditary cancer, however, was that Larry’s parents, one of whom must have passed on the gene, were both alive and healthy. Lynch’s lab identified the gene that caused the stomach cancer. Larry’s mother carried it, as did Larry. What made them different from Larry’s two brothers and sister, why they had not developed the cancer—and whether Larry’s good luck would last as long as his mother’s—the lab could not say.
In the spring of 1999 Lynch held his trademark family information service for more than fifty people from Larry’s family. What doctors enticingly call “the pedigree” continued to expand, and in 2002 Lynch traveled to Minnesota again, for another of his sessions. “Some new, younger cousins showed up,” said Larry. People got tested. Larry did not know how many of the cousins turned out to have inherited the gene. His sister tested negative, which left him alone with his dilemma.
When Lynch first brought up the possibility of preventive surgery, Larry “didn’t give it a second thought.” The famous doctor did not insist exactly: He persisted. He called Larry roughly every six months, to make sure the idea never quite left his mind. “He called me and e-mailed me in 2002 and told me he had just come back from Portugal, from a meeting of international doctors, and at that time a group of doctors had concluded that this surgery was very good at preventing the cancer. And he said, ‘You are young, you’ve got children, I strongly recommend that you have the surgery.’ And he went on and on, and I said, ‘Doc, let me think about this.’ And then the wife and I went on some long walks. And I would wake up and have a stomachache and then think.” Larry paused. “Mentally, it was a heavy burden on me.”
The surgeons took out Larry’s stomach, an inch of his intestine, and an inch of his colon, to make sure no stomach tissue was left behind to develop cancer. He went back to work as a supervisor with the highway department three months later. Life changed, of course: “Well, I got to eat small meals. Today I went grocery shopping and I had a cup of coffee and a roll, and I’m full.” Restaurant meals were out, as was drinking and eating at the same time: there was not room for both solids and liquids. To keep himself hydrated, Larry now had to sip water throughout the day. He lost about 40 pounds following the operation: going down from a not overly impressive 190 pounds to a very slim 150. “I put sandbags in my pockets on windy days,” he joked. Hey, he was still around to joke about it. “I basically told my relatives that Dr. Lynch basically saved my life by finding the gene and talking me into surgery. I’d say in the next ten years I’ll have a lot of nieces and nephews that will have this done.”
They would not be the first to forgo their stomachs as a family. The largest family group to go for surgery counts eleven cousins—all of whom tested positive for the mutation in that generation of the family. Before scheduling his operation, Larry corresponded with a woman who had had the surgery done at the same time as her brother and several cousins, “and she said it was the best thing that ever happened to her.” Larry showed the woman’s message to his father when he told him of his decision: “He nearly fell off his chair, but the e-mail from her was good, knowing that my life wouldn’t be turned upside down. And Dr. Lynch said chances of growing old weren’t real good.”
***
Back at the family reunion, the question-and-answer period, mixed with testimonials, had begun. A thin blond woman named Vicky rose and said she had had the surgeries—preventive mastectomies and a hysterectomy with an oophorectomy—four years ago and now wanted to know if soy products, known to contain certain estrogens, were safe to eat. Lynch said he did not know. His assistant, Carrie, said it did help with the symptoms. Karen, the family member who had taken the lead in organizing the event, asked the doctor to discuss the family’s particular mutation. He explained that, in addition to breast and ovarian, the mutation seemed slightly to raise the risk of prostate and colon cancer. Sumedha added that one of the branches of the family had a lot of colon cancer, but it might not be related to the mutation under discussion. Then, quickly and without a noticeable transition, the conversation turned to the sort of reminiscences one would expect to hear at a family reunion—almost.
“I got the Creighton number from the American Cancer Society,” said Sheila, a stocky woman with short dirty-blond hair. “I called Carrie and then I was gathering information for a while. I literally was at cemeteries looking up death dates so I could go look up the cause of death.” Sheila was the driving force behind getting the mutation information together until she actually got tested—and turned up negative. Such was the strange logic of these things that her good luck destroyed her credibility as the local cancer organizer.
“Then we had more than five hundred people,” said Carrie. “But we have now found more than two hundred here, through Sumedha. I was referring people to her to get their results, and she said, ‘I think I know another branch.’”
“My ovarian cancer started at Stage III,” said Mary Lou, who had the characteristic chemo look: thinned silky hair and a swollen body, as though it were visibly pumped full of drugs. “I have had sixty-two chemos,” she said. She seemed like she might be a little confused; her speech was slurred. “Well, there is no cure for my cancer. All they can do is chemo, shrink the tumor.” Mary Lou had no question for Dr. Lynch. Mary Lou was the youngest of the five sisters in the generation that was “all having cancer together” in the 1970s. With her four sisters dead, she was the last representative of her generation, and when she developed ovarian cancer, she became the key to discovering the cause of all the family cancers. It was when she was tested that the researchers finally pinpointed the deletion in the BRCA1 gene.
Lynch ceded his place at the front of the room to a fortyish bespectacled woman named Brenda, who now seemed intent on something of a pep rally. “My mother has lost her sisters, her mother. And has two daughters who are positive,” she almost chanted. “But we also have a survivor gene, because there is great survivorship!”
Lynch stretched out his legs and leaned back in a plastic chair, looking very pleased. “This is the largest of all I’ve done, all over the world,” he told me. He had held family information services in Uruguay, Colombia, Brazil, Argentina, Singapore, and elsewhere. “I can guarantee you that many of these people didn’t really understand it before this and they still don’t completely, but it’s so valuable. And what does it cost? Almost nothing.”
“Dr. Lynch, could you come to the front?” Brenda was not about to leave him alone. “Could you tell us why you do this?”
“I am interested in genetics,” answered Lynch affably. “And as an oncologist, I really do not enjoy treating advanced cancer.”
He latched onto a shy, beautiful blond who had been quiet all afternoon. Now it turned out she was a relative from Milwaukee whose father and grandfather had died of colon cancer. Lynch asked her for “any tissue that may have been preserved.” He also told her to get a colonoscopy, quick.
In the other room, members of the family were having their blood drawn. “You know, Bob is positive,” said Sheila proudly, speaking to no one in particular. “And he’s got three kids and they are all here and they are all being tested. They are all in their twenties.” A young man with five-day stubble and a baseball cap turned backward stood next to her, smiling smugly. I assumed he was one of Bob’s kids.
***
By four o’clock the basement conference room had emptied out. Lynch and his team had gone back to Nebraska. The blue-eyed branch of the family—the long-term survivors—went out to early dinner. Others had gone home. Karen, the organizer, and I sat in plastic chairs and talked.
She told me about growing up in Green Bay, about her aunts getting cancer and her cousins developing the fear of it, about the second wave of cancer hitting more than twenty years later. “Amy, Nancy, Carla, Carolyn, and Cathy developed cancer in the mid- to late nineties. I started talking on the phone with Sheila, and we decided we had to find out about that Madison study.” They remembered that graduate student or whoever he was coming to draw blood from the family when Karen was twelve. “Sheila called Madison; they found nothing but gave her the Creighton number.”
The first family meeting included sixteen or seventeen female cousins. Sheila did a presentation, and everyone filled out the paperwork to get into Lynch’s study. “They tested Mary Lou, Sheila, and a couple of others. They found the deletion. Letters went out to everyone saying, ‘We have found the mutation, we want to test first-line relatives.’ I asked my father to get tested. He didn’t care but agreed to get tested anyway, though he was still of the thinking that it didn’t affect the men. He was positive. I was tested in April 2001, got results in October, had surgery in November.” An oophorectomy, hysterectomy, and mastectomy. Just like that.
The thing was, the trail had been blazed. In this family—no doubt in large part because of Lynch’s influence—if people test positive for the mutation, they get surgery. “Misery loves company.” Karen smiled. “Vicki’s surgery was in October, mine in November, Terry’s in December. When I found out I had the mutation, Vicki had just had the surgery. I went over to her house and said, ‘I need to see what you look like.’ She lifted up her shirt, and I said, ‘Okay, I can do this.’ And when I came out of surgery, there was Vicki waiting for me. And she said, ‘I’m just here to say you can do this.’ And when Terry had her surgery, we were both there waiting for her.”
They were there for each other to talk about the first glimpse in the mirror (“Oh my god, what did I do?”), and menopause issues from memory loss (“I start reading a novel and toward the end I forget it all”) to vaginal dryness to their new bodies and sex (“What did your husband say the first time you had intercourse?”). One of the cousins, Terry, had seen her mother diagnosed with breast cancer at the age of thirty-two. “Terry bathed her, when she was nine, after her radical mastectomy. Back then her chest just caved in.” In those days surgeons took the chest muscle along with all the breast tissue. All the cousins had reconstruction, with saline implants. But, said Karen, the decision to have her breasts removed was perhaps hardest for Terry, who “remembered lying in her bed at night listening to her mother cry for hours.”
As for Karen, who was now forty-seven, a stay-at-home mother of three boys, she had decided right away that she would never look back. And one other thing: “When we left Sumedha’s office after getting my results, I said to my husband, ‘I will never pine for that girl I didn’t have.’”
I told Karen about my daughter. And my breasts. And my decisions. We compared notes. For an hour or so, I felt every bit like I was one of the “cancerphobe” cousins. Then I went back to my motel, ordered in, watched the rain fall outside the window as I chewed, and felt a vague sense of envy set it. Cancer, even in the so-called previvor stage, is the loneliest thing on earth. To think that some people go through it as families: Like much of what I had seen and heard that day, the thought boggled the mind.
Chapter 7
The Cruelest Disease
BEFORE MY VISIT, Rob must have asked me half a dozen times whether I really wanted to make the two-hour drive east of Toronto to see him in the country. I assured him I did: I wanted to see him in his home and on his land, whose beauty, I could tell from our brief correspondence, was important to him.
The drive was dull: highway followed by a stretch of plain country road to the village of Hastings, which offered the trip’s first visual respite with a couple of old red-brick buildings and a rapid river running through the center of the village. Another few miles down a side road, and I was in Rob’s driveway, an unpaved path up a wooded hill. This is where my sense of my surroundings changed: Whoever chose this as a place to live had followed a very deliberate aesthetic.
Rob’s house was exactly what it should have been: white walls, exposed wooden posts and beams, a glass wall to the porch overhanging the hillside, the smell of a wood-burning stove, a mix of vintage and new furniture arranged with a meticulousness that marked this as the residence of a comfortable urban gay man. Rob had prepared a lunch of soup and home-baked bread, with sliced California strawberries for dessert. This was a man who worked at comfort and harmony, and, from what I could tell, was very good at it.
We ate, drank a glass of white wine each, chased it with coffee (I was driving), and talked for a couple of hours. Rob was shy, thoughtful, and very eager to help with my project. When I transcribed the interview at home a couple of weeks later, I realized he had spoken almost exclusively in sentence fragments, often running on so that I had some trouble with the placement of punctuation marks. I had no way of telling if this had always been his way of speaking. A lot of people talk like that; it is perhaps less odd to the human ear than when a person consistently uses complete sentences. But Rob’s impulsive and not quite grammatically correct speech may have been an early symptom.
Huntington’s disease begins with signs that are best deciphered in retrospect. After the diagnosis, relatives usually remember that it was years ago that the affected person became sad or withdrawn, then depressed and difficult to get along with. Other common symptoms include lack of motivation, sexual problems, and suspiciousness or even paranoia. In other words, at the beginning the patient seems like any middle-aged person—the disease usually hits in midlife—having a bad day, week, or year. But the darkness never lifts. Instead, the symptoms become increasingly pronounced, and diagnosis usually comes after the patient develops characteristic involuntary movements, or chorea, which gave the disease the name by which it is still known in some places: Saint Vitus’ dance. In affected patients, the gait becomes unsteady; they make endless jerky movements with their limbs and sometimes their head. Eventually, they will lose the ability to walk or even sit unaided. At the same time, their speech and memory will deteriorate, ultimately resulting in dementia. Their behavior, too, will grow more and more troublesome: They will be impulsive, disinhibited, socially inappropriate at best and aggressive at worst. Not long ago, Huntington’s patients used to die on psychiatric wards, often misdiagnosed as having schizophrenia or another mental illness. Now most of them spend their final years in general long-term care facilities, where they die, bedridden, nonverbal. Many literally starve to death: Their loss of muscle control makes it impossible to swallow—they choke on every spoonful—and if a no-tube-feeding order is in place, death eventually follows. Other Huntington’s patients die of the illnesses that always plague the immobile and the infirm: pneumonia, heart failure, or infection. Death usually comes fifteen to twenty-five years following diagnosis. The discoverer of the disease, a nineteenth-century Long Island doctor named George Huntington, described a patient in the end stages as “but a quivering wreck of his former self.”
At the root of the symptoms is a mutation at the end of chromosome 4, where a pattern of three bases—CAG—is repeated an abnormally high number of times. In a normal gene, the number of repeats is between ten and thirty-five; a mutation carrier may have over a hundred repeats. The more repeats, it seems, the earlier the person will become ill. Still, geneticists cannot use the number of CAG repeats to predict when symptoms will set in: Even identical twins sometimes come down with the disease as much as seven years apart. People who have between thirty-six and forty repeats are said to fall into the “gray area,” which means they may or may not eventually develop symptoms.
Rob had forty-one CAG repeats. Given the nature of heredity in Huntington’s disease, his mother probably had the same number: outside the “gray area,” but low as mutation carriers go. She was diagnosed at the age of sixty-three, very late by Huntington’s standards. Her early symptoms were emotional. Her family grew concerned when she began having accidents. “Fender benders, left-hand turns, that sort of thing,” Rob recalled. “Where you have to make a decision.”
Difficulty with decision making seems to be one of the early typical symptoms of Huntington’s. A person in the early stages of the disease will get hopelessly confused when faced with the need to choose between turning right and going straight—especially if, say, she needs to go to the bathroom at the same time. The options of turning either way or opening the car door and squatting to pee in the breakdown lane may all seem equally valid.
“They may go, ‘I’m hot, I’ll take my clothes off,’” Rozalia Andrejas, director of the Toronto and Area Resource Centre of the Huntington Society of Canada, described her clients’ logic to me. “‘Need to go to the bathroom? Good spot!’ Trying to reason with the person is futile.” Huntington Society supplies its ambulatory clients with business cards that read, “I have Huntington disease but I am very aware of what is going on around me. Sometimes I may be forgetful, have slurred speech, or have difficulty with my balance. It may take me some time to express my thoughts or answer questions. Thank you for your patience and understanding.” These seem to be helpful in preventing Huntington’s patients’ arrests for public drunkenness or disorderly conduct.
The errant gene in chromosome 4 has been dubbed the huntingtin gene. It directs the cell to make the huntingtin protein, which performs an unknown function. What is known is that a mutant gene directs the cell to make the huntingtin protein with a higher-than-normal number of consecutive glutamines, which causes the protein to be processed differently and thus to accumulate in the neuron, which somehow leads to the death of brain cells. The exact mechanism remains murky to scientists, but the culprit of bizarre Huntington’s behaviors and dreadful Huntington’s symptoms, or at least most of them, seems to be the part of the brain called the caudate nucleus. This is a structure—two structures, in fact, since there is one in either hemisphere of the brain—that is responsible for transmitting information from different parts of the brain to the frontal lobes. The frontal lobes, in turn, are at least in part responsible for motor function, problem solving, spontaneity, memory, language, initiation, judgment, impulse control, and social and sexual behavior. In other words, for everything we do. A person in the very advanced stages of Huntington’s disease—a decade or two after the initial diagnosis—has basically lost the ability to perform any of these functions. But a person in the early stages, whose caudate has deteriorated but remains largely intact, appears to be controlled by faulty circuitry: Signals flicker, producing the expected effect only some of the time, unreliably.
Decision making is the first ability to go. People start having trouble organizing their time, setting simple daily priorities. Those who know themselves to be at risk try to prepare by passing time management on to others. Rosie Andrejas described a client of hers, a high-powered lawyer who was still well enough to perform in court but had entrusted the making of his schedule entirely to his secretary. He was also pondering less-demanding fallback occupations—perhaps gardening. Another client, whom she described as “working in entertainment,” was concerned with early signs of movement impairment. “We are not juggling fire and we are not swallowing swords anymore,” Rosie told me quite seriously, looking at me through her round horn-rimmed glasses. “There is also a lot of travel involved, so this client tries to minimize the organizational component.” In his professional activities, he had fallen back mostly on illusion: rope-cutting, card tricks, that sort of thing.
The early stage of Huntington’s disease, when a patient is considered symptomatic but is still able to live independently and perhaps carry on at least some sort of employment, can last a long time—up to thirteen years. Eventually, though, a person drifts further and further away. “One of the saddest moments I remember is Thanksgiving dinner,” Rob told me. “There were a number of us who were there. We always went out to my grandmother’s. I think there were a couple of my cousins, and I had a couple of friends with me. A bunch of people there for dinner. Mom was still able, helping out with dinner and so on, and being there, but she was obviously affected. And she was still smoking. Her ashtray was a little ashtray with a picture of Bobby Burns, the Scottish poet. And she was stubbing her cigarette out. This little picture on the ashtray, and she was stubbing her cigarette out on his face. Somebody joked about it: ‘Wonder how Bobby Burns feels about that.’ So we all started to laugh. And Mother didn’t get it. And she thought people were laughing at her, or she didn’t understand why they were laughing. And it was a moment for her when she realized that she was out of it, behind a veil there, you know. And she just laughed and then she started to cry. And no one could explain—we tried to explain, but that was when I realized that communication had started to be a problem, because we couldn’t really explain to her. That we were just laughing at Bobby Burns. Laugh with us, you know. Couldn’t do it. Couldn’t comfort her.”
If a cruel deity set out to concoct the most punishing disease imaginable, it might have come up with Huntington’s. The disease goes on for a long, long time. It gets worse slowly, inexorably, but unpredictably. And for much of its progression, the person trapped inside is aware of mounting losses, even if he or she cannot control them, grasp them, or, eventually, express emotions about them. It probably feels like a protracted bad dream, the kind where you try to run but cannot, try to scream but cannot, try to reach a target but cannot. What could be more horrible than that?
What could be more horrible than that would be to go down that long, darkening path after having watched someone you love go down it. Huntington’s is hereditary: The vast majority of people who develop it have seen a parent succumb to it, and many are watching their siblings struggle as well. In this sense, Huntington’s is like all other genetic conditions, including hereditary cancers: a person’s fears and expectations stem from the parents’ experience. But, perfect punishment that it is, Huntington’s is also different. It is the only known human genetic disease that is what scientists call “truly dominant.” A person who has two mutant copies of the huntingtin gene—one inherited from the mother and one from the father—will fare no differently from a person with just one bad copy. By contrast, people with two mutant copies of one of the BRCA genes are not born: Whatever the gene does wrong keeps the embryo from being viable. In a person who has a cancer-causing mutation, the healthy copy of the gene does its job for some time—possibly even well into old age—so that some mutation carriers never develop the cancer. The presence of one copy of a mutant huntingtin gene with forty or more CAG repeats is a 100 percent guarantee that the person will develop the disease: Such is the nature of “true dominance.”
Fittingly, Huntington’s was the first genetic disease for which a predictive test was developed. In 1983 a group of scientists located the huntingtin gene at the end of chromosome 4. In 1986 a test using linkage analysis became available. Starting in 1993 laboratories were able to offer a more precise and definitive direct gene test. The search for the gene was a family quest, initiated by a Hollywood psychoanalyst whose wife was succumbing to the disease. Their neuropsychologist daughter ultimately managed the search, and a second daughter, a history professor, movingly documented it in a book. Huntington’s was the perfect test case for genetic testing: a disease that is fatal, incurable, and basically untreatable, but also “truly dominant.” Each child of an affected person has a 50 percent chance of testing positive. A positive result tells a person he or she will definitely develop the disease and die from it, but it contains no information on when the symptoms will hit, or what they will be—whether it will begin with depression or aggression, with involuntary movements or with balance problems.
Recent research suggests that years before clinical symptoms become apparent enough for a diagnosis, the disease process has begun. One study examined 260 “at-risk persons”—meaning those who did not know their gene status, only that they had a 50 percent probability of having inherited the mutation. They were given various tests of cognitive abilities. When researchers went back to their test subjects two years later, 70 of them had been diagnosed with Huntington’s; these were the people who had scored worse on the tests. In other words, they had been losing crucial brain cells and mental capacity long before a clinician would have diagnosed them with Huntington’s.
Another study looked at the brain scans of mutation carriers who were considered presymptomatic, and concluded that visible changes were occurring, in the caudate as well as in other areas of the brain. Rob may have been in that study. “My neurologist got me into a couple of research programs,” he told me. “They flew me down to Long Island three times. New York City, yes. North Shore Jewish General Hospital in Long Island. They were looking at whether they could see changes in PET scans before there were clinical symptoms. They wouldn’t tell me, no, no. They gave me my scans. They were very colorful. I could see there were changes. Something is happening there, for sure.”
I listened to Rob’s clipped sentences on my recorder. His diction was also a little off—not disturbingly so, but as if he were sucking on a piece of candy. Had Rob always talked like this? Did he know he was talking like this now? Did he think he was showing symptoms?
“I think I have some little subtle things that only I know about,” he told me. “Sometimes I lose my balance when I turn around. And I’ve always been a little bit disorganized, but, I mean, time management now. I have problems getting hold of my time, getting motivated. But that’s always been my way.” Here were the same questions again: Were Rob’s symptoms actual symptoms, or just the normal expressions of speech habits, character, blood-sugar levels? And did the answers to these questions matter if he knew that sooner rather than later he would develop clinical symptoms of Huntington’s, as everyone who carries an abnormal huntingtin gene does? Finally, did this knowledge itself matter if, even at the age of fifty-seven, having prepared himself for the onset of the disease that took his mother, Rob would be unable to know when it actually came? Indeed, one of the particular cruelties of his predicament was that the certainty of his diagnosis—made on the basis of clinical manifestations rather than gene status—would come just at the point when his ability to understand the meaning of events began to erode. Virtually his entire adult life, from the moment he learned of his mother’s diagnosis, when he was twenty-four years old, Rob’s understanding of how Huntington’s affected him personally was always and would always be slipping away from him.
“My parents told my brother and I together. It was quite a shock to everybody. It was a devastating moment for everybody, my mother’s diagnosis, especially for her, poor duck. But for me—I was twenty-four, young enough that it seemed like something—I knew I was at risk, we knew about Huntington’s disease, my parents, my mother was a social—well, both my parents were social workers, they’d encountered it in their own awareness, and they talked. I remember talking to them about it many, many years before my mother was diagnosed.” A few minutes later, Rob picked up the lost thread: When he first learned of his mother’s disease, “it was something I didn’t have to worry about right now. I often thought about it over the years, especially after the test became available, and I was online discussing it with other people and families, and I spent a lot of time answering e-mail on the mailing list.” Rob actually put up one of the first Web sites devoted to Huntington’s disease, so he found himself in the position of amateur virtual counselor to many people at risk for the disease.
“Young people who were teenagers—a lot of them wanted to be tested, and I couldn’t—at that time I was already forty-something, and I couldn’t imagine a young person facing that test. I always counseled them carefully, because you didn’t want to say—I wasn’t an expert or anything, but my advice always was, ‘No, don’t. Wait. If you wait, then you’ve got the choice. If you take the test, then you don’t have the choice anymore.’ If the test had been available when I was twenty-four, I might have wanted to have it too. Immediately, you get the news that you are at risk, the test: Let’s find out. What would it have done to my life? I think it might have destroyed me. Because I think in some ways I overreacted once I got the test, even though I was an adult.” Just then lunch was ready, and Rob halfheartedly pleaded with me to take a break from the interview: “I make soup noises when I eat. I slurp.” A lot of Huntington’s patients in the early stages are embarrassed to find themselves unable to eat neatly any longer, because of decreasing muscle control. Then again, I forgot to ask Rob whether he had always slurped his soup.
Rob actually took the test twice. He pushed the idea of Huntington’s to the back of his mind through his twenties and thirties, even as his mother slowly deteriorated. But after his fortieth birthday, Rob suddenly became obsessed with his risk. It seems to work like that with Huntington’s: The fear kicks in on its own schedule. The French journalist Jean Baréma, who wrote a book about his own decision to take the test, described it this way: “That particular weekend, eighteen years after my mother’s death, fear suddenly coursed through me, jolting me awake.... Quick—get the information!”
Rob’s awakening to the fear coincided perfectly with the advent of the first predictive test for Huntington’s. The early linkage test required blood samples from both parents, to attempt to determine whether the person had inherited the mutant gene from the affected parent. Even then, the results were not always conclusive: The test looked not for the mutant gene itself but for markers, signposts in the neighborhood that would indicate that the bad huntingtin gene was there. Rob’s father was reluctant to give blood because, said Rob, “he was just in denial; he always would say, ‘Oh, Robert, don’t be stupid, you are not going to get Huntington’s disease.’” Obtaining a blood sample from Rob’s mother presented a different sort of problem: “She was fairly advanced in the symptoms, and it was kind of like an intrusion—you were never really sure if she understood what this blood sample was for. The trip to the doctor was a little bit sort of intruded on her space in ways that were not respectful necessarily.” Ultimately, Rob got both samples and got the test. The results were inconclusive.
The direct gene test became available a couple of years later, in 1994. “I phoned them right back and started on a program to get that,” he recalled.
If that makes it sound like a long-term, comprehensive undertaking, that is because it was. The first laboratories that offered genetic testing for Huntington’s approached the task with grave responsibility—as though they were the first humans to attempt foretelling the future. The rules required that the person getting tested come with a partner, notify all at-risk relatives of the intention to get tested, and continue with counseling even after blood was drawn. The lab held on to the blood until the counselor gave the go-ahead for testing—usually about three months after the person’s first genetic counseling session. The work itself took time too: The early linkage test occupied two lab technicians for two weeks, testing family samples and the sample from the potentially affected person, and then duplicating the study to confirm the results. It was not long before clients began to protest the process as excruciating and patronizing—and eventually guidelines began to relax—but Rob found the process reassuring. “I thought, Hey, they are taking care of me!”
Rob went to the counseling sessions with Bill, who had been his partner for about three years by that point. Rob showed me a picture from the early 1990s: two smiling bearded gay men, one a bit older, the other a bit heavier, sitting on a stone ledge, their legs hanging in the air. “He is fifteen years younger than I am.” Rob smiled. “Poor baby. A lot to cope with.”
It was Bill who burst into tears when the genetic counselor gave Rob the news. Rob was taken aback—not so much because it should have been his moment in the tragic limelight as because he felt compelled to take care of his distraught partner before he could deal with the knowledge he had just gained. “I don’t think he ever recovered,” Rob said. “He just pulled away afterwards.” They stayed together for another ten years, and there is, of course, no telling whether they may have lasted longer if it had not been for the genetic test. But as with Huntington’s, the signs of a relationship’s disintegration seem clear in hindsight, and seem to reach far into the past.
“We wandered around, the two of us, for the next couple of days, in a haze of...” Rob trailed off. “After we left the hospital, we went to a park for a walk, and I can remember being there but I can’t remember anything about what we talked about, and I didn’t know how to be supportive except just to say that things will be okay and everything else, and I think what I needed really from Bill was a direct statement like, ‘Don’t worry, Rob, I will look after you.’ Or something like that. Some kind of leadership, or at least a willingness to take part in the whole process and say, ‘We’ll figure it out.’ But Bill, he was floundering even worse than I was.”
Rob’s father had died by this point, relieving Rob of the temptation to say, “I told you so!” Rob’s mother was in a nursing home, bedridden and essentially nonverbal. Rob went to the nursing home every day, to sit by her bed and read to her. Sometimes he thought he saw “a flicker of a smile” on her face; that was the extent of her ability for interpersonal contact. She would live for another two years, but her son was all alone with their common illness.
Rob got his test results on a Friday. The weekend passed in a haze. On his way out the door Monday morning, he found a Post-it note from Bill: “Don’t forget your lunch!” He was not in the habit of leaving his lunch at home any more than other people, but he was a marked man now. Although nothing in his physical or mental health had actually changed, Rob felt like he now stood at the threshold of his life as a man sick with Huntington’s. “If I had known that in twelve years’ time I would be talking to you, living in the country alone, and not too greatly changed from—you know—then I might have made different decisions. I started to sort of rush into doing things.”
Rob quit his job. He did all the things genetic counselors had warned him against: He quickly made life-changing decisions, and he got ready to get sick tomorrow. At the same time, of course, he did exactly what the genetic counselors advised him to do: He prepared for the rest of his life, and he made plans and decisions in accordance with his new knowledge. The line dividing these two approaches is as obvious and as elusive as the line dividing the behavior of a man reevaluating his priorities in his forties from that of a man who has been told he faces a certain future of torment and death. At root it is the same thing, just much, much starker. One man, upon reaching midlife, has realized he will eventually die; the other has learned he will die a protracted, horrible death.
Rob had been working as an assistant at a Toronto reference library. He had taken the job intending to stay there “only long enough to figure out what I was going to do with my life”—that had been twenty years earlier, when he dropped out of college. He had grown to like his job, but had for years thought of photography as his true vocation. So he quit—only to discover the curse of all freelancers and artists: Time expanded and shrank at the same time, and he never seemed to get much done. He went back to work part-time for a while. Then an opportunity to house-sit for friends in the countryside came up. Rob moved, the arrangement dragged on, Rob got used to country living, and finally bought a place of his own: the house where I visited him.
He had some regrets. He would be better off financially if he had stayed in his job longer. Drifting into the country life might not have been the best idea either: “It stretched out without really knowing where it was going, it allowed me to get into that sort of—I didn’t have any plan. And my relationship with Bill was falling apart, partially because I was spending so much time out here on my own. Anyway. Where was this going?”
I reminded Rob that we had started out talking about regrets. He said perhaps he should have stayed in Toronto. Later in the conversation, though, he said that going through with the genetic test “worked out okay. I wouldn’t have done anything else.” There was a slight possibility that Rob was exhibiting a behavior I had been told was characteristic of Huntington’s patients: answering the same question differently each time, depending on how it was phrased or how the neurons happened to fire. But more likely, he was doing what we all do: continuously reevaluating his less-than-perfect predicament, now thinking he took a wrong turn somewhere, now thinking he was just where he should be anyway. “I’m prepared to stay here as long as I—obviously, I can’t survive here if I can’t drive. As soon as I can’t drive, I’ll have to do something else. And I should start making the sort of end-of-life things I want to do before I—while I still can, like go down an Arctic river in a rubber raft.”
“It’s a little cold, a rubber raft,” I observed.
“I want to see the North.”
“How will you know when you can no longer drive?”
“Oh, yeah. I’m very careful with driving. But so far, um, yeah, I’m very self-observant. I guess there will be a close call someday. Something will knock me for a loop, and then I’ll have to sort of say, ‘Well, it’s time to give up.’ I don’t know.”
“But you might just have an accident.”
“Some jerk could have caused an accident. Oh, is today Thursday?”
It was Tuesday. This was not, however, a Huntington’s moment. It was just that a garbage truck showed up on the wrong day for some reason. But it gave Rob a momentary scare—forgetting to put his garbage out might also be an early sign of the disease. He fretted for a minute, then observed that someone could walk through the door at that moment and he might forget how to introduce me. My saying that this sort of thing happened to me, too, was cold comfort. “The thing about Huntington’s that’s so horrible,” he said, “is the mental stuff and the emotional stuff. I could accept any amount of physical disability and pain, but not being able to trust your own emotions and perceptions and your own awareness of reality—that terrifies me more than anything else.” Imagine living with that fear every day. Now imagine living with the certainty.
***
In the early 1980s, when the possibility of developing a predictive test for Huntington’s disease began to seem real, a number of studies attempted to predict how many people at risk for the disease would actually take advantage of the test. Every study showed that at least half and perhaps as many as two-thirds of those who were aware of their 50 percent risk of Huntington’s would seek genetic testing once it became available.
“I believed all those people,” said Barbara Handelin, a geneticist who had worked at the Massachusetts Institute of Technology lab that ultimately found the gene and who had gone on to run the first commercial laboratory to offer testing for Huntington’s. “We all believed them. And so we got busy dedicating ourselves to coming up with these very—we hoped—very thoughtful protocols for how you go through testing.” These were the protocols that required talking to family, coming with a partner, and sitting out a waiting period before the lab work ensued.
Nobody came. By early 1992—more than eight years after testing became available—only three hundred people in the United States and fourteen hundred people worldwide had completed the process. Even the Wexler sisters—neuropsychologist Nancy, who managed the campaign to find the gene, and Alice, an English professor who wrote a book about the quest, which began soon after their mother was diagnosed—never had their blood drawn. In April 1986 Nancy Wexler appeared on 60 Minutes to talk about Huntington’s. “I’ve always believed in knowledge for its own sake,” she said. “And it is ironic that after working for precisely that, I’m now finding it much more complex than I ever thought it would be.” Diane Sawyer asked her if she had believed that she would take the test once it was discovered. “Absolutely,” Nancy Wexler responded. “Yes. I never doubted it. And now I’m not so sure.”
As of this writing, Nancy Wexler, now a professor at Columbia University and still active in Huntington’s research, still had not been tested and had even become something of a campaigner for moderation in genetic testing. Speaking once again on CBS, in 2004, she said, “I think there’s a huge amount of social pressure on people to get tested. I know that with me, if I were to go to bed every night thinking, I’m going to die of Huntington’s, you know, why should I bother getting up?”
By the early 1990s researchers started looking at why people were not choosing to be tested. The following list of reasons emerged: increased risk to children if one was found to be a gene carrier, absence of an effective cure, potential loss of health insurance, financial costs of testing, and the inability to “undo” the knowledge. In other words, some people did not get tested because a positive result would raise their children’s theoretical risk from 25 percent to 50 percent. Conversely, of course, a negative result would drop the children’s risk to zero. Some people did not get tested because the result was pure knowledge: There was nothing one could do to postpone the onset of symptoms or to treat the disease itself. Some people did not get tested because they feared losing their health insurance or because the test itself cost too much, which is why I did the research for this chapter in Canada, which has universal health insurance. And, finally, some people were too afraid of what their own reaction might be, whatever the result.
There was another possible reason, the most universal human decision-making factor of all: habit. “Huntington’s families grow up knowing, ‘I’ve got a fifty-fifty chance of having gotten that trait,’” said Barbara Handelin, who by the time we met had spent twenty years thinking about this. “It’s a sense of having lived with uncertainty. And it turns out that most people feel a lot more comfortable with a state of uncertainty than certainty.” I later found a study showing that people who chose to be tested were more likely to have learned of their risk status as adults, rather than as adolescents. So it may not be that most people prefer uncertainty—some just have had to make lifelong partners with it.
***
In Sudbury (population 155,000), the largest town in northern Ontario, I did my interviews at a long-term care facility. I went there with Julie Denomme, the social worker who ran the Northern Ontario Huntington Disease Resource Centre chapter and who had arranged for the interviews. The long-term care facility was simply a convenient, quiet location, but the choice of it was obviously ominous. Like most long-term care facilities in the area, this one housed a couple of Julie’s clients.
Julie wanted to introduce me to Abbee, a woman in her late thirties who was something of a success story. She had grown incapable of taking care of herself out in the world. Julie’s description was stark and unappetizing: spoiled food in the refrigerator, a bathtub full of dirty dishes, life-threatening weight loss. Placing Abbee in a long-term care facility returned her to the world of the living, but the fact that this world was populated with frail octogenarians served to amplify the sense of unfairness and insult that went along with Huntington’s. Her disease, together with her situation, made her prone to tantrums, sulks, and even hunger strikes. Eating is one of those nightmarish Huntington’s conundrums: It becomes more and more difficult as the symptoms progress, but also more and more necessary because the involuntary movements that are among those symptoms burn up far more calories than a normal adult generally uses.
One of the nurses told Julie that Abbee had not been at supper. Julie frowned: “This means she is upset.” We walked—nearly jogged—along long gray corridors, past doors through which I could glimpse beds and televisions, two to a room, through heavy waves of smells, institutional food mixing with medication, in search of Abbee. We finally found her in one of the smoking areas—not the one Abbee liked, explained Julie, and this might well be the thing that upset her. Abbee preferred to assert her separation from the other residents of the facility by using the other, more remote smoking area. Now that area had been closed.
Another of Julie’s clients, Abbee’s aunt Colette, was also in the smoking area, sitting in a chair, her knees propped against her walker. Colette’s fingers were covered with cigarette burns, red and blistered and raw. Julie asked to see Colette’s fingers. Colette, simultaneously surprised and embarrassed, asked for time to finish her cigarette. She had smoked it almost down to its filter, and now she tried to take one last drag, which proved impossible: She kept missing her mouth. Her hand slapped against her face, her mouth opening out of sync as her cigarette burned into her fingers, which had lost all sensation. Julie calmly asked why Colette did not use her “smoking robot,” a mouthpiece with a long rubber tube that attached to a cigarette that was supposed to sit in an ashtray affixed to Colette’s walker. Julie did not get an answer. Colette had large cigarette burns on her purple fleece sweatshirt.
Abbee, an average-build woman with long, not particularly clean, dark hair, watched the scene with evident disgust. As we walked back down the hall, Abbee explained that she was upset with Colette over something Colette had done—apparently hit someone during an aggressive outburst, but ages ago—and this was the source of her current state and her refusal to eat.
“It’s not good, eh?” asked Julie.
“I don’t know. I’d rather go to the other place. I’ve been getting a walker to sit on so I could smoke in the other place. But I can’t go there now because they say they have too many siblings about smoking, so I’m angry at Theresa now.”
“Oh, shnucks. Shnucks, shnucks, shnucks. So you are angry at something they did, and you are punishing yourself.”
“Yeah, I know, but she is the one that’s making me go here. I gotta go into my room.”
“Because you are pissed off now. I’ll come and talk to you tomorrow again, okay?”
“Mmmmmm.”
“Is that okay? Because I don’t want you to stop eating for a long time.”
“I’ve only been eating one meal a day. Because in the other place I was so happy.”
“Don’t you hate change?”
“Yes, I know. That way I don’t have to deal with Colette.”
And so on. It was like talking to a four-year-old trapped in the body of a forty-year-old trapped in a place for eighty-year-olds. I got a chance to ask Abbee why she was there.
“I got diagnosed for Huntington’s there and I had somebody come to my home but I had my slippers on so I slipped on my butt there so she said I can’t be alone.”
“Is that why you got diagnosed? Because you slipped?”
“I don’t know.”
“How old were you when you got tested?”
“I never was tested. No. I was going there, to do it, with my aunt, when she was going, but I chickened out of the testing.”
“You didn’t want to know?”
“I guess I was moving like it so I knew. When I was being tested with her, the doctor ask me, ‘How do you move?’ I say, ‘I move fine, I feel fine.’ Diane [Abbee’s sister] said, ‘I find Abbee moves a bit like my mother.’ I said, ‘Oh boy. I didn’t want to know if I was being tested or not.’”
“Your mom had Huntington’s?”
“Oh yes. Died at fifty. She was in a nursing home because she kept running away from home. Dad had to call the police to go find her. My cousin Susie didn’t know about it, because we didn’t talk to anybody about anything.”
“Does your son want to know?”
“Oh no.”
“How old is he now?”
“Ah, he is twenty-one. He right away wanted to know about Huntington’s. But they are saying you can’t do it for kids, eh? My brother went and got tested too, he lives with him.”
“And what’s his result?”
“Mmm, negative, yeah. He wanted to get tested, he says so.”
“Your son wants to get tested?”
“Oh, he does. But they say he is too young, remember, I said?”
“But now that he is twenty-one, he can.”
“Yes, I know. So he is going to college. Scholarship he got, you know what that is? They given him money for school, so it’s free for him.”
In the end we seemed to leave Abbee in a better mood. She even said that she liked Julie’s pink leather jacket, and Julie promised to give it to Abbee once she stopped wearing it. I found Julie’s way of handling the conversation extraordinary: She was caring and insistent without being either condescending or disrespectful of Abbee’s privacy. She spoke the way a very good teacher speaks to an adolescent, that human creature who combines an adult appearance with childish fears and a sort of innocent self-destructiveness. Julie had been on the job for about four years. She had seen forty-five of her clients die. She had withstood battles none of us would want to witness—like when a nursing-home staffer started to feed a Huntington’s patient who could no longer swallow but had signed a no-tube-feeding order. She had had her most firmly held beliefs turned upside down: She had even had second thoughts about her opposition to euthanasia. She expected this to be another death-heavy year: These things tend to go in cycles. She said she was “finding it extremely difficult to remain as good as I can be.”
Wendy and I sat down for our interview in a conference room of the long-term care facility. Wendy was used to these sorts of places. Her mother, who had Huntington’s, was in one. Her father, an alcoholic who had lost the ability to live independently, was in another one. Wendy was the assistant director of care at a third one. She spent all her time in them, working during the week and visiting her parents on the weekends. And she had made a very conscious decision not to find out whether she would also one day live in one.
Right around the time Wendy was learning about Huntington’s disease in nursing school, she found out that it was the disease that had killed her grandfather. He had died at fifty-five. “That it was hereditary—that was the big one. And that it was the dominant gene. At that point my risk status was 25 percent, because my grandfather had had it and my mom had not been diagnosed. Plus, I was in a serious relationship that I’d just started, and I thought, What is he going to think? Are we going to have kids? And blahblahblah.” It does get predictable after a while: Wendy’s mother had certainly gone through all the same thought processes. She was twenty-five and pregnant with Wendy when her father died. Her sister had already had her children and attempted to talk Wendy’s mother out of starting her own family, but Wendy’s mother said, “You can’t live forty years up the road” and went on to have two children. Out of five siblings, Wendy’s mother turned out to be the only one who inherited the faulty huntingtin gene.
Medical training did not equip Wendy to recognize Huntington’s at home. When her mother began to withdraw socially, it looked like depression, unsurprising in the wife of an alcoholic who was drinking more and more. Wendy’s mother was a teacher, but even after her penmanship began to change perceptibly, the family pretended nothing out of the ordinary was going on. Wendy’s mother was fifty when she finally tested positive for the mutation—even though she had pretended she was being tested to allow her children to learn of their risk. In her case the positive result amounted to a diagnosis.
When her risk was bumped up to 50 percent, Wendy already had a son. “I went through genetic counseling to determine whether or not I should be tested and whether or not I should have another child, and I didn’t know what to do. And I was really cheated at that point because I wanted a big family and suddenly I felt like I couldn’t have a big family, because of the risk: If I was gene-positive, what would it mean? I couldn’t live with myself if I had given this to my children. So I went through the counseling, and it was the same geneticist that had tested my mom, and he was very familiar with our family line, and he and I together determined that I wasn’t the type: There was nothing that could be done in terms of learning that I was positive. There was no miracle cure. It was a matter of a waiting game, and could I live with that? And the answer to that is, No. It would affect me and my life and my outlook, and I’d be sitting there waiting for the other shoe to drop. But I also did a lot of soul-searching, and I made the decision to have one more child, and I did, and I had a tubal when I was twenty-seven, right after he was born. And I have two wonderful boys. One that I carried when I didn’t know and one that I carried when I did. So I also have to live with explaining to him someday, if in fact I am gene-positive. I wonder if he is going to be angry with me, if he is going to understand why I made the decision that I did.”
Wendy planned to tell him pretty much what her mother had told her: that “you cannot live forty years up the road.” Wendy was thirty-six when we spoke and her son was nine, and the fact was that, if she indeed carried the defective gene, she would be very lucky to be lucid enough to have this conversation with her son when he was old enough to ask a question that hard. Her own mother, at sixty-one, was in the advanced stages of the disease. She had been in a wheelchair for three years, because she had become incapable of standing or walking without falling down. The many falls she had sustained, several with impact to the head, might have been responsible for some types of mental confusion that were not typical of Huntington’s patients, such as sometimes thinking she had seen relatives who had not actually visited.
Her mother’s Huntington’s symptoms, Wendy told me, included utter disinhibition, which in her case luckily served to amplify her cheery, outgoing personality. Where another Huntington’s patient might have an aggressive outburst, Wendy’s mom was just likely to be excessively loud in praising someone’s blouse. Wendy insisted that she enjoyed her mother, with her newly unleashed sense of humor, and it was an hour into our conversation before she mentioned that during a recent visit her mother had grown angry with a nurse and attempted to bite her. She was not dissembling: It was just that at this point, Huntington’s subjected her mother to more uncontrolled cheer than uncontrollable aggression—thanks, in all likelihood, to something that was fundamental to the woman’s personality, to her children’s unconditional devotion, and to some sort of neuronal luck. That this luck would sooner or later run out was nearly as certain as Huntington’s continuing to progress in Wendy’s mother.
Wendy tried to imagine herself living with the symptoms. “I could live up to the point where my mom is now. I could do that. So I slur a little bit, and I sit in a wheelchair and I don’t stand. I can interact with my family, that type of thing, and have some sort of a meaningful relationship and make some sort of a contribution. But I don’t know if I could do anything beyond that. I don’t know if I’d want to be here to do anything beyond that.” Considering assisted suicide, even if it concerned the consequences of a disease she had a 50 percent chance of avoiding, made Wendy feel like a hypocrite. “Religiously, I don’t agree with it. I think we are all here for a reason and there is something greater than us and that’s what keeps me going. I have faith. Without that, I don’t know where I’d be.” This was perhaps as close as Wendy came to explaining to me why she could not get tested. She had reached an uncertain equilibrium by relying on her faith. A positive test for the mutant huntingtin gene might have destroyed her ability to believe in a guiding power. No God could be that cruel.
***
Genetic counselors and social workers who handle Huntington’s cases get very good at telling the ones who will go through with the test from the rest (although several of them told me they were famously bad at pinpointing the ones who would test negative or positive—unless clinical symptoms were already pronounced). They are the ones who always start Huntington’s conversations with the social worker who comes to the house to check on the affected person. They are the ones who use the key phrase, “I’ve just got to know.”
Genetic counselors try to weed out those who are too young or too ill-equipped to handle the information. Sometimes a twenty-two-year-old will agree to wait a few years, until he can form a contingency plan—and buy a life insurance policy. Sometimes a person who worries counselors will agree to see a psychiatrist. Ultimately, though, these days no one who really wants to get tested for Huntington’s is turned away. Presymptomatic testing rates are higher than in the early 1990s but nowhere near the rates those early surveys predicted. In the different Western countries where predictive testing for Huntington’s is available, roughly one in five at-risk people choose to find out if they carry the mutant gene.
Scott was one of those who needed to know. Handsome, tan—his job had him outside most of the time—he fit the profile of the Huntington’s information lover. He was forty-eight, and it was less than a year since he had found out he was at risk. His father’s disease set in very late—at seventy-eight—and he had hidden it from his children. He and his wife attributed the involuntary movements—including “rabbit-chewing,” constant, uncontrollable, and intensely embarrassing, with the tongue always finding its way out of the old man’s mouth—to old age. It was not until a series of catastrophic events at his parents’ home pulled Scott into their household that he learned of the diagnosis.
His mother had to be hospitalized for knee surgery, so Scott was helping out his father. Just then the older man fell down in his driveway, hitting his face. Scott took his father to the hospital, where they were referred to a neurologist who said, “I think your dad knows something he is not sharing with you.” Outside the doctor’s office, Scott’s father confessed he had been diagnosed with Huntington’s.
That was the first Scott heard of the disease in his family. It is possible that this is one family where people have to live a long time to see symptoms set in, so many of its members were spared a Huntington’s death. On the other hand, one of Scott’s paternal aunts—his father’s sister—died relatively young, some years after being diagnosed with paranoid schizophrenia. She might have been one of those misdiagnosed Huntington’s patients.
Scott surfed the Net and went to see a geneticist. “It was funny because the doctor, the genetic counselor, kept saying, Are you sure?’ And they had the form for me and I was just, ‘Give it to me, I’m going upstairs.’ Are you sure? Do you want to take some time to think about this?’ ‘No, I’m doing this!’”
When I spoke to Scott, he had already given blood but was still two months away from getting his results: In rural Ontario, genetic information was handed out strictly when the specialist came to town, which was not often. Scott assured me he was fine with waiting—he did seem perfectly calm—and explained the plan. “If I have it, I will tell my boys. If I don’t have it, I will still tell them what Grandpa has and I will tell them that I’m okay and they are okay.” His sons were twelve and twenty, and before going to have his blood drawn, Scott had taken out life insurance policies on them. He also planned a weekend fishing expedition he had been promising his sons for a decade. He had resolved to do the things he had been putting off, to work less and spend more time with his family, and perhaps to travel finally outside Ontario.
The thing was, Scott clearly did not believe he carried the gene. Occasionally, very occasionally, he casually diagnosed himself, the way all Huntington’s family members do. “Every time you stumble, every time you forget something, automatically: Is it starting? If I get out of bed in the morning and I’m tired and I kind of do a little wave or something, and then I see my wife do it, I think, oof it’s both of us!” But he also did something else all people at genetic risk do: He applied the odds to his own family. I had spoken to people who said they could not get tested because a negative result would mean their siblings were positive—odds being fifty-fifty, after all. Wendy had something of a no-testing pact with her lone brother. And Scott, it was clear, believed his only brother was the one who inherited the disease. Scott’s brother was also awaiting his test results when I interviewed Scott; he refused to meet with me, which, judging from what Scott told me, was unsurprising: Unlike Scott, he found the testing process excruciatingly difficult.
“You know, I said something to him before I knew my dad had Huntington’s. I saw him at home, and he couldn’t sit still, and his movements were just all over the place. And I said, ‘You need to go see a doctor.’ And he said, ‘What for?’ I said, ‘You are just different.’” A short time later, when the brothers found out their father had Huntington’s, the difference was named.
That sort of certainty can certainly be wrong. In Toronto I interviewed a young woman named Liz, who had learned of her father’s Huntington’s at sixteen: He was diagnosed in his early forties. She was tested at twenty-one but could never bring herself to return for the results. There was no point: She was so forgetful and experienced such frequent uncontrollable movements in her extremities that she needed no confirmation of her diagnosis. She resolved never to marry or have children. But at twenty-six she became serious about a man and decided to go back for her results. Liz was so surprised she was negative that she did not tell anyone about her results for a few days. Her memory problems turned out to be attributable to, well, not a great memory. The involuntary movements were symptoms of restless legs syndrome, a neurological condition that can be intensely uncomfortable but seems almost pleasant compared with Huntington’s.
Scott and I agreed I would call him in a couple of months to ask about his results. I called and called, and he never picked up the phone. I submitted the manuscript to the publisher with a placeholder paragraph at the end of this chapter, saying that the self-confident handsome man I had met in Sudbury had tested negative while his brother had canceled his appointment with the genetic counselor a couple of times before finally going in to find out that he carried the mutant gene.
Finally, when the book was about to go to press, I asked Julie Denomme to find out what really happened. It had now been more than a year since Scott was tested.
Scott’s brother was indeed positive, and symptomatic. Scott himself had also tested positive for the mutation. His number of CAG repeats, however, fell into the “gray area”: thirty-eight, with thirty-six considered the upper limit of the norm and forty spelling certain Huntington’s. The low number of repeats might have been the reason Scott’s father’s symptoms set in so late in life—and it might even mean that Scott himself would never develop the disease. But while this was good news, of a sort, it sounded to me like another cruel joke of Huntington’s: Scott the information lover could get no information. He still had not told his sons. The man who had planned so well, who knew exactly what he would do if he tested negative and what he would do if he tested positive, was now apparently stuck not knowing what to do.
Chapter 8
The Science of Matchmaking
MIRIAM KEPT HER five-by-seven index cards in a plastic box. She used paper clips to join the cards and photographs of the young women they described.
“I had to throw out her picture because we didn’t need it anymore.” She smiled. “If you had seen her picture, you would have said, ‘Not pretty!’” There was no telling, of course, what I would have said, but Miriam’s son Yehuda had said, “No way!” (or so Miriam told me).
But first Miriam had collected all the information she could on the prospective bride. She called her friend Bella, who ran a camp where the girl had worked as a counselor, and took notes. “Very attractive,” Miriam scribbled on an index card. “Not a Harry.” Harry is derogatory slang for someone whose ways have become too American. In addition, Bella told Miriam, the girl’s mother was “not like an American Henrietta.” She also said “personality 1,000 percent,” “perfect for Yehuda,” and “not European yeshivish, but definitely yeshivish.” Miriam was not sure what “European yeshivish” meant, but she knew Yehuda, who was a Talmudic scholar, wanted a girl he could talk to, so it was good she was “yeshivish.”
Miriam also called the principal of the young woman’s high school, and scribbled down more superlatives on the other side of the index card. “Petite, thin, pretty, adorable, sparkling eyes. I love spending time with her. She is light, she is radiant.” The principal said she singled out the girl back in eighth grade—the principal’s first year at the school. “I went to her and I said, ‘When you finish high school and you finish seminary, I’m going to give you a job. Come back here and become a teacher in high school,’” said the index card.
The principal also commented on the young woman’s mother: “Very special lady. Not pretentious. She is down to earth. She is not intimidating.” This was reassuring to Miriam, because the prospective in-laws were a rabbi’s family, and a rabbi’s family can seem a world apart, out of reach. Miriam’s husband was a real estate developer, and Miriam herself was an educated woman and a published author. Her family lived in an elegant apartment on Manhattan’s Upper West Side, and by all measures were a successful, worldly family, but even so they could be intimidated by a rabbi’s family should the family choose to intimidate them.
Choosing a mate for her son was more than choosing a wife: It was looking at a potential partnership for the entire family. Miriam had seven children, and it would be reasonable to expect that each of them would marry into families that had as many or more, and would in turn have between five and twelve children of their own. Orthodox Jewish families tend to expand quickly to the size of a large village, and planning such a village takes concerted, reasoned effort. Miriam’s eldest son and eldest daughter had already married. It was now Yehuda’s turn. Next would come Rachel, who was in Israel for the year. A couple of calls from matchmakers had already come in for her, but Miriam had not yet started another box of index cards: She did not expect Rachel to start dating until she returned to New York in the summer. With any luck, Yehuda would be married by then. It was now November.
There was another notation on the index card: The principal said that one of the rabbi’s children had had two children who died, and another had had a child who was born premature and had “complications.” So Miriam called up one of the family’s references, a man named Yan who was clearly in a position to advise her: First, one of his children had married into the rabbi’s family; second, he was himself a professional matchmaker. According to the index card, Yan recommended the prospective bride as “easy-going, warm, affectionate.” He mentioned she had been valedictorian of her high school class. He also highly recommended the family. As for the mysterious illnesses that worried Miriam, he reassured her. He said both the rabbi and his wife came from large families unaffected by World War II, meaning their genetic histories could be plainly viewed. Neither branch seemed to carry any genetic illnesses. The two dead children were, he said, “a freak accident.” The index card said: “No other indications, no markers to check for this, same odds as if you married anyone else.” The premature birth in the other family, he said, was an unrelated event.
“He had done his research,” said Miriam. She was reassured. She set up a date. Yehuda found the girl nerdy-looking. Her clothes were too large for her. Miriam discarded the photograph, clipped the index cards together, and moved on to the next candidate. Yehuda, a pale bespectacled young man with a large square chin that provided balance for his wide-brimmed black hat, was a tough customer: He dreamed of a girl who was both sophisticated and learned, worldly and modest, elegant and unconcerned with material goods. With social dating not practiced among Orthodox Jews, who believe in the separation of the sexes, it was up to his mother to find a match for him. Miriam, for her part, wanted to find a family with whom she as well as her son would be comfortable. And, it went without saying, both families would have to make certain that their children’s children would be free of hereditary genetic illnesses.
***
Jewish law prohibits a man to marry a woman from a family of epileptics or lepers, to avoid passing illness on to future generations (leprosy is a bacterial infection, not a genetic condition, but since most of the world’s population is naturally immune to the disfiguring disease, susceptibility may indeed be inherited). Jewish scholars have interpreted this prohibition as applying to all hereditary conditions. Through most of history, though, that ban must have been difficult to observe. Recessive conditions, such as Tay-Sachs, have a way of showing up unexpectedly, when two mutation carriers from apparently healthy lineages marry. Dominant conditions, such as hereditary cancers or Huntington’s disease, most often manifest when a person has passed reproductive age. Then again, perhaps Jews did their best to observe the ban but genetic drift won out anyway, causing high carrier frequencies of several genetic conditions among Ashkenazi Jews.
In the twentieth century, if one were to interpret the ban literally, one might have devised a testing program whereby all couples wishing to be married by a rabbi would have had to undergo genetic testing the same way some American states still require people to be tested for syphilis. Naturally, before a global solution like that could appear, less-observant Jews began to take advantage of prenatal testing. The incidence of Tay-Sachs began to decline after a biochemical test (not yet a DNA test) became available in the 1970s, but among observant Jews, virtually none of whom would consider a therapeutic abortion, nothing changed: With a carrier frequency of one in twenty-four Ashkenazi Jews, one in five hundred and seventy-six couples was statistically likely to consist of two carriers. With as many as twelve children in a family, three of these, statistically, would be affected. Kingsbrook Jewish Medical Center in Brooklyn maintained a sixteen-bed Tay-Sachs unit, and there was a waiting list. With most Tay-Sachs children not living past toddlerhood, that means that hundreds of couples were watching their apparently healthy babies suddenly become less responsive, turn into vegetables, and die.
Rabbi Josef Ekstein had it happen to him four times. Three of his children died of Tay-Sachs while he was living in Argentina. He was so terrified of stigmatizing his six healthy children that, when his family moved to New York State in 1981, he tried to conceal his wife’s pregnancy in case this was another affected child. It was. Ekstein decided to pay a foster family to care for the boy, as is sometimes done among the Hasidim.
Ekstein described the experience to a journalism graduate student twenty years later. He recalled going to visit the foster family. “The child was not kept clean. I saw the child was not taken care of properly. I saw the child had a rash and was not diapered. Then I thought, ‘Enough is enough. Everyone knows anyway.’ I had to bring him home.” All four of Ekstein’s affected children died between the ages of two and four.
There is no grief more intractable than that of a parent who has lost a child. When the child’s death is preceded by months or years of exhausting caretaking, when there are healthy children competing for needed parental attention and time, when the wrenching experience is repeated four times over, the burden grows greater and greater still. Psychologists have identified various cognitive, spiritual, and “distractive” coping strategies that parents use to survive the loss. Some manage to see the value even in a short life deprived of experience and sensation. Some find support in a community of others who have faced the same sort of grief. Some—these are more often the fathers—create unrelated challenges to shift their thoughts from the child. It was Joseph Ekstein’s emphatic inability to cope with his sick and dying children that made him decide to go to war. He decided to eliminate the kind of misery with which he could find no peace. His initial suggestion was to create a straightforward premarital testing program in the Hasidic community to keep carriers from marrying each other. Rabbinical and community leaders rejected the idea: Such a program would stigmatize the carriers, they argued, causing more psychological and social harm to living young people than medical good for children yet unborn. “Those families that had the problems with Tay-Sachs, they were in tremendous fear that I am taking out the problem to the streets,” Ekstein told a television interviewer years later. “They were very, very nervous about it that it was going to damage them. Even my own wife was totally against the entire idea.”
Rabbi Ekstein, then in his midthirties, was perhaps less equipped to devise a genetic-disease prevention program than most American Jews. The title “rabbi” in his case indicated only that he had completed a course of postsecondary religious education, not that he was a community leader. Indeed, he had always worked as a scribe—in Hebrew. Born in Hungary and educated in Argentina, Ekstein spoke little English. The Hasidim, who believe in preserving the shtetl way of life, generally communicate with one another in Yiddish. That would not do, however, for communicating with medical laboratories or reading papers on genetics. When it came to English, Ekstein could not even use a phone book: He did not know the order of the alphabet. But by all accounts, he was extraordinarily stubborn and persistent. He refused to talk to me; a younger colleague explained that journalists had often mangled the rabbi’s words, misrepresenting the program he founded. My own persistence, over months, failed to break through his defenses: The rabbi fed me vague promises and a fair amount of written information, but never met with me or allowed me to visit Dor Yeshorim, the program he ultimately founded.
The convoluted design of the program follows an unfailing paternalistic logic: Knowledge is dispensed with extreme care, and only when absolutely necessary. Young women and men are tested while still in high school—private Jewish schools for the girls, or rabbinical seminaries if they are men. A Dor Yeshorim representative visits the school to talk about genetic diseases and pass out consent forms. On a designated day, most of the students—roughly 90 percent, by Dor Yeshorim’s estimate—come to school with consent forms signed by their parents and the $120 fee—not enough to cover the full cost of the test, but it helps to offset Dor Yeshorim’s costs on the one hand and, on the other, to communicate the message that the test is both worthy and important. In return, the students receive small cards with Dor Yeshorim’s phone number and the testee’s unique identifying number.
The blood samples go out marked only with the identifying numbers, not with names. Each shipment includes blood samples intended for quality control—blood analyzed earlier by a different lab, to check that the results match. Results themselves are entered into the organization’s database twice, by two different people, again to ensure that no mistakes are made.
The young people who are tested never see their results. Indeed, individual results are never dispensed. A couple must call with two Dor Yeshorim identification numbers and ask whether they are compatible. The call will be returned—an average of eight minutes later—to either of the home phone numbers the members of the potential couple put down when they took the test. If neither member of the couple is a carrier of any of the Ashkenazi diseases for which Dor Yeshorim tests, or if only one is a carrier, or if both are carriers but for different conditions—if there is no risk that their children will be affected with a hereditary recessive disorder—the voice on the phone will simply tell them they are “a match.” If both are carriers of a mutation for the same disorder, they will receive genetic counseling—over the phone. Frances Berkwitz, a genetic counselor who began work at Dor Yeshorim in 1983 at the age of sixty, will tell them that, should they get married, they would have a one-in-four chance of having a child with a severely debilitating or fatal disease. Berkwitz will never know to whom she is talking: She will never see the faces of the couple, and she will not hear their names.
Dor Yeshorim, in other words, is designed to minimize knowledge. Dor Yeshorim staff know the test results but not the people whom they mark as carriers. Most of the carriers will never know their status: The chances of dating another carrier are never more than one in ten. “You don’t need counseling, we do the job for you,” Ekstein told the journalism graduate student. “You don’t get a letter, ‘You are a carrier and just do whatever you want.’ When you go out and explain to your potential suitor that you are a carrier for this and for that, it’s not easy.” Indeed, Dor Yeshorim saves both you and your potential partner from unnecessary knowledge. Only the unlucky few—statistically, one in a hundred couples—will learn of their results. But, unlike other recipients of bad genetic news, they are offered the opportunity not to struggle with a decision: In Dor Yeshorim’s framing, they will already have been deemed “incompatible.”
Dor Yeshorim has no way of tracking how many of the roughly seven hundred couples they had, as of this writing, informed of their incompatibility actually broke up. By all indications, the vast majority do seek a different partner. For one thing, they tend to return to Dor Yeshorim with a request to check their number along with a new one. For another, the number of children born with Tay-Sachs in the Orthodox community in North America has gone from an average of fifty to sixty a year in the 1980s to between four and six a year in the 2000s. Some of the couples may marry and then use preimplantation diagnosis—in vitro fertilization followed by the testing of embryos to weed out affected ones—but this would be prohibitively expensive for people. In any case, Kingsbrook closed its Tay-Sachs unit in the late 1990s.
***
Jewish teenagers’ blogs made it apparent that Dor Yeshorim had become an accepted rite of passage, as banal and momentous as high school graduation. Miriam could not quite recall when Dor Yeshorim became a fact of life. She and her husband had not been tested: The program was younger than her oldest child. In fact, she recalled, they and everyone else in their summer community had given money to Dor Yeshorim in the early days. And now she could not see any of her children marrying without checking “genetic compatibility,” in Dor Yeshorim’s language.
Normally a budding couple in the Orthodox community would go on eight dates before becoming engaged (for the Hasidim, the average number of dates is more like two, and the dates are conversations in the girl’s parents’ home, while the Orthodox would likely go out to a lounge). So a courtship might last a month or so—and Dor Yeshorim would urge the young people to check their numbers against each other earlier rather than later, to avoid bitter disappointment. But Miriam’s eldest daughter was engaged to her husband within a week of meeting him.
“It was a story for the books.” Miriam beamed. “It really was. He had dated for many years. He was dating for seven and a half years. He was very much sought after. He was driving to Baltimore to meet a girl, making like this huge effort—and nothing! He even went out with my daughter-in-law, my oldest son’s wife. It wasn’t what he was looking for.” Miriam’s husband had tried to help to find a match for this young man, who had no family in New York, but nothing worked—until he met Miriam’s daughter at a small recital in their apartment. “Somehow it was so natural and it was so obvious,” said Miriam.
When did they check with Dor Yeshorim? Miriam called to the other room: “Nachum? When did you check with Dor Yeshorim? In your whole dating career? Tell Masha how it happened.” In the other room, a baby screeched and a man’s voice mumbled something unintelligible. Instead of Nachum, Miriam’s daughter, radiant and disheveled in the way of new mothers, emerged from the other room. “We went out on our fourth date,” she said, “and he asked me to marry him. But first he had to check with Dor Yeshorim the next day. So he didn’t really ask me fully, ‘Will you marry me?’ but the next day he found out in the morning and he sent me a text, he messaged me, and that night he asked me to marry him.
“The first time he just like gave me a smile, and it was, like, understood. And the second time—” Mother and daughter laughed, and I never got to hear how precisely Nachum proposed, and what exactly he put in the text message that morning. It was all so well understood by everyone—it seemed it was fate. So, what if Dor Yeshorim had said, “No match”?
“Then they would not have married,” said Miriam.
“No question about it?” I asked.
“No question about it,” she answered.
Just then her daughter, who had been tending to the baby, came back into the dining room, where Miriam and I sat at a very long dining table, Miriam’s index cards spread out on the tablecloth before us. Miriam’s daughter said she knew a man who was about to get engaged to a young woman but got bad results from Dor Yeshorim and broke it off.
“In Vienna,” the young woman continued, referring to the city where her husband, Nachum, had grown up, “there is this couple who never checked Dor Yeshorim. She is from Australia, and I don’t think they even knew about it.”
“They just didn’t think about it,” added Nachum, a balding, flushed young man who had now joined the conversation, the screeching four-month-old baby in his arms.
“They just didn’t think about it,” said his wife. “And they have a kid that has—what does he have?”
“Tay-Sachs!” exclaimed Nachum.
This was the best evidence I had seen of Dor Yeshorim’s success. The institution’s existence was now so much a given that people who did not use it were, in the new generation of Orthodox Jews, becoming the stuff of legend. And Tay-Sachs was clearly becoming an abstraction: a disease with a forgettable name, affecting faraway people.
Miriam, meanwhile, was recalling a long-ago time, when she herself was looking for the perfect match. It was a long process, and she kept a meticulous record of it, two thick notebooks in which she noted down the details of every date. Her first one took place on February 16, 1975, and it was not good. “Uncle Lazar and Cousin Laishe suggested him,” Miriam read aloud to me. “An accountant... It was pouring out. Sunday afternoon. I was so nervous: my very first date. I wore Mommy’s blue dress with red trimming. Mommy wanted me to wear my good girdle. I just couldn’t. I wore Mommy’s good black boots.... Not too bad. Nicely dressed, not horrible-looking. We finally left. Went by train to Madison Square antique show. He just wanted to look at the Yiddishe things. Not my speed. He spoke badly of someone that I knew, which upset me. He never had heard of the Titanic, which to me was ridiculous. He bought me sheet music of Freylach. Came home by train, discussed uncomfortable seats in the old trains. Finally: home, sweet home.
“Critique,” Miriam wrote at the end of the description. “Not for me. Too religious and narrow-minded. Uncultured, uneducated, not good-looking at all. Took me by train.”
Miriam proceeded to meet about one new young man every month. Number thirty-nine came on December 22, 1977. “Shalom is in first-year medical school. If I had known, I never would have agreed to meet him: I’d never marry a medical student.” Miriam paused to explain that this was because medical students were never home. “But Uncle Leon didn’t even ask me: he just called one night and told me that this Shalom will call. And so he did. He called to speak to me and we had a very nice talk about thirty or forty minutes about euthanasia, abortion, etc.” Miriam laughed.
It went downhill from there. “He is probably one of the ugliest boys I’ve ever met. He had this terrible case of acne. Emaciated, tall, extremely thin face, a mark on his nose from his glasses.” A painstaking description of a miserable date followed, in Miriam’s fine handwriting.
In another year, Miriam finally went on a date that she rated “Terrific. A+.” Like all descriptions of love, the one that closed out her second yellowing and fraying notebook was predictable: “Really gorgeous, unusually handsome boy. Charming. The most charming boy I’ve ever met. Outgoing, friendly, talkative, and what a personality! I think he is perfect.” From all appearances, Miriam’s husband, who was baking chestnuts in the kitchen with the younger boys while we talked, was perfect.
Miriam shut her notebook. “In those days, we didn’t do research,” she sighed. “See, look, ‘Uncle Leon called’—he called, that was it! It was much different then. No one did proper research. I would never do that to my girl. Today it would never happen like this. Never! Never! Thank God we have come a long way since then.”
Here was the explanation of why Dor Yeshorim worked as well as it did. Matchmaking, in the Hasidic and Orthodox communities, was a science. Miriam’s index cards, and even her premarital notebooks, were simple databases (her daughters will surely use computers, quite possibly with custom matchmaking software, when it comes time to marry off their children), to which Dor Yeshorim had added just another field. In addition to information on family background, education, extent of religious observance, community activities, other interests, personality quirks, world outlook, appearance, and manner of dress, there was now genetic health—a category that had in fact always been considered but that had now been refined and given its own procedure. This also explained why, though Dor Yeshorim quickly grew to serve the ultra-Orthodox and the Hasidim in North America, Britain, and Israel, it had the most difficult time reaching into the Modern Orthodox community.
***
“I’ll wear a blue shirt, I’ll wear a white shirt, I’m not going to go to work in a T-shirt. I haven’t worn jeans since I was like ten or twelve years old.” Rabbi Howard Katzenstein was trying to explain Jews to me. We were sitting in his cramped office in Lower Manhattan, at the Orthodox Union, where Katzenstein was in charge of the kosher compliance program and also served as business manager. He had a bookcase stocked with cans of Pepsi, jars of canned goods, and various other packaged foodstuffs. This was the kosher hall of shame: items that were marked as kosher—either by accident or oversight or devious design—but were not. “When we have something that is potentially not kosher, I drop everything: It’s Priority One,” Katzenstein explained when he interrupted our interview to fire off an e-mail acknowledging that another kosher snafu had been resolved. Here was another reason Dor Yeshorim had worked: It worked in a community every one of whose members was committed to observing strict dietary limitations even in this overstuffed time in American history. This they did in the name of community and identity: Faith, after all, is a private affair in Judaism, while observing tradition is a community effort. Dor Yeshorim offered a new tradition, which, the rabbis confirmed, grew logically out of Jewish law, and the community absorbed it easily.
In its first year, Dor Yeshorim convinced all of forty-five young people to be tested—and “they were people who felt bad because of Rabbi Ekstein’s personal story.” Katzenstein smiled. He himself came to work at Dor Yeshorim in 1993, ran the operation for three and a half years, and has remained on the board since. He was the man Rabbi Ekstein put forth to inform me on the one hand and to keep me away from the organization’s offices on the other.
A Jewish real estate family subsidized the organization at first. The family insisted that Dor Yeshorim charge for the test—mostly to ensure that young people place at least some value on their Dor Yeshorim cards. The charge was five dollars—a tiny fraction of the cost of the test. The organization worked out of a one-bedroom apartment in Williamsburg and shipped its samples via car service—to someone who lived near the lab and would hand-deliver them. Incredibly, all the precautions and controls of Rabbi Ekstein’s invention were in place even at this informal stage of the organization’s existence: Every shipment contained control specimens, every vial of blood had a backup, and every result was entered twice. There were printouts of the database, too, so that Rabbi Ekstein, who did not use a computer, could thumb through the printouts to find the eight-digit number he needed when he answered the office phone in the evenings or on Sundays.
By the second year of Dor Yeshorim’s existence, several rabbis had endorsed the program and the number of tests grew to 250. Over the next twenty years, Dor Yeshorim screened 170,000 people. Of that number, 700 couples tested “incompatible,” which meant that 1,400 people learned that they carried a defective gene. The roughly 17,000 young people who are tested each year represent 90 percent of the students in participating schools (Jews of Sephardic descent and converts probably account for a majority of the remaining 10 percent, making the number of holdouts negligible).
As of this writing, Dor Yeshorim was testing for genes that cause ten recessive diseases: Tay-Sachs, cystic fibrosis, familial dysautonomia, Canavan disease, glycogen storage disease Type I, Fanconi’s anemia Type C, Bloom syndrome, Niemann-Pick, Mucolipidosis Type IV, and Gaucher’s disease. Four of these diseases—Tay-Sachs, Canavan, Fanconi’s anemia, and Niemann-Pick—kill in childhood. Mucolipidosis Type IV patients may live to middle age but are invariably severely mentally retarded. Bloom syndrome patients are extraordinarily susceptible to many kinds of cancer, which is what often kills them at or before middle age. But cystic fibrosis, which was the second disease Dor Yeshorim added to its panel, is trickier. In the early 1990s, when Dor Yeshorim was sorting the “Ashkenazi” mutations from a long list of mutations that cause this relatively common genetic condition, cystic fibrosis was a disease whose victims died in their teens. A dozen years later, it had become a manageable disorder with a life expectancy reaching into the thirties, forties, and perhaps beyond—albeit at great cost, and requiring constant commitment. Familial dysautonomia, a systemic disorder whose victims used to die young of pneumonia, requires a similar sort of maintenance regime of medication and physical therapy—but affected individuals are now living well into adulthood. Early diagnosis and proper treatment, including a special diet, has allowed children affected with glycogen storage disease Type 1 to become reasonably healthy adults. Finally, Gaucher’s disease, an enzyme deficiency, varies greatly, and does so unpredictably: Some people’s symptoms are very mild, while others’ are debilitating. Dor Yeshorim resolves this issue by offering testing for Gaucher’s disease only by request, which means that only people who have reason to suspect they are carriers will likely ask for it. That may be a self-selecting group: The relatives of a very mildly symptomatic person would presumably be less likely to worry than the relatives of someone who was severely disabled.
Speaking to a New York Times reporter in 1993, Rabbi Ekstein actually argued that testing for Gaucher’s was even more useful to the potential couple than testing for a less ambiguously horrible disease. “With Tay-Sachs, there may be ethical reason to abort,” he said. “But there is no ethical reason to abort a Gaucher’s baby.” Hence an affected couple would probably raise several disabled children. Therapeutic abortion is not generally an option for the Orthodox, but some rabbis—who, in the Jewish tradition, are entitled to resolve such issues—may take some arguments into consideration and make some allowances in some cases. The traditional view is that a fetus is not a human life before the age of forty days, which makes early abortion not a murder but a onetime violation of the order to be fruitful and multiply. Practicing birth control, on the other hand, would be a systematic abdication of the responsibility to multiply, and is therefore not an option for Dor Yeshorim couples.
Dor Yeshorim’s stated position is that it will test only for recessive disorders that are severely debilitating or fatal. Depending on one’s definition of severe disability and one’s understanding of life span, that may or may not be true of cystic fibrosis, familial dysautonomia, or even Bloom Syndrome. After all, Huntington’s disease or BRCA1–related cancers also often end lives in great suffering around middle age, but since these disorders are dominant, testing for them would put Dor Yeshorim in the position of marking certain people as entirely unmarriageable, which might correspond to the letter of Jewish law but would never go over in a modern community, even one as antimodern as the Hasids. So why does Dor Yeshorim test for Bloom and cystic fibrosis? Its booklet skirts the issue by stating that patients have “a significantly shortened life span with great pain and suffering,” which again begs the questions of how short is short and how great is great. For most people who are tested by Dor Yeshorim, this will never be an issue because they will not be in the position of being a carrier dating another carrier. But roughly one in six hundred and seventy-six couples will learn they may have a child with cystic fibrosis. Dor Yeshorim will do them the favor of perhaps exaggerating the potential disability without discussing the possibility that the child might lead a normal life at an expense and effort that a family with seven or ten or twelve children could not bear. They could, of course, do their own research. They could even forgo Dor Yeshorim altogether and seek genetic testing and counseling at a hospital. But that would mean taking on the full burden of knowledge and decision.
“The Hasidic community are very much followers of what the Hasidic rabbis and leaders suggest.” Rabbi Katzenstein was still explaining the Jews and Dor Yeshorim to me. His office phone kept ringing, his cell phone kept buzzing, his e-mail program kept binging its notifications, and he kept talking. “It doesn’t mean they are sheep, but they’ll certainly consider something. And Dor Yeshorim got the endorsement of many, many of the leading rabbis of the generation, the previous generation, because it’s been in business since ’84 or something. Then there is what we call the yeshivish community,” Katzenstein went on. “I’m from that segment, meaning, probably wearing hats but not as Hasidic. Many of us go to college. I graduated from City College. Likelihood is, they’ll become some sort of professional—you know, an accountant—or do things like storekeeper, that kind of stuff.” Dor Yeshorim had done well in this community, both because it was well organized—virtually all girls attended private Jewish high schools and virtually all boys, rabbinical seminaries—and because this community did not permit social dating except as arranged by their families, through meticulous research. This was where Miriam came from.
“Within the yeshivish community, many of them will read the Times, listen to the radio,” continued Katzenstein. By “radio” he meant an AM news station. “Although many of them will not have TVs. The next segment, the Modern Orthodox, many of them will have TVs. And they’ll differ slightly in dress.” Just then a young man appeared in the open door of Katzenstein’s office. He was rolling a cart piled with overstuffed manila envelopes, and he wanted to discuss the cost of sending them first-class. He was wearing pressed jeans, a crewneck sweater, and a knit yarmulke. This, Katzenstein pointed out, was a classic Modern Orthodox appearance. There, in the gap between Katzenstein’s white shirt, black pants, and black yarmulke, and the young man’s collegiate dress and knit yarmulke, lay a slight but key difference in attitude. There were fewer givens in the life of the Modern Orthodox. Or, as Katzenstein put it, without a hint of derision or envy, “That community is more likely to make decisions for themselves. And that’s the challenge: to sell them on the concept of not getting their own results.”
A challenge indeed, considering that the most outspoken Jewish opponent of Dor Yeshorim was actually teaching medical ethics at Yeshiva University, the brain trust of Modern Orthodoxy in New York City. Moshe Dovid Tendler was trained both in Talmudic law and in microbiology, and he was a fairly consistent advocate of medical progress, including embryonic stem-cell research and research cloning. So he criticized Dor Yeshorim for its old-world approach. “My grandparents were born in America,” he said. “The American ethical and moral values are very important to me. The idea that Dor Yeshorim has genetic information and refuses to share it with the person it belongs to is unfair, irrational, and almost anti-American. If you submit blood, you should be able to have the results.” The argument was fragile—after all, anyone who wanted to have his complete results could obtain them elsewhere, and Dor Yeshorim never knew the identities of people whose genetic information it held—but it summed up the suspicions of the more modern among the Orthodox.
In the spring of 2006 Dor Yeshorim undertook another effort to sell itself to the Modern Orthodox community. “Don’t Wait Until It’s Too Late,” screamed flyers posted around Yeshiva University. “It has happened to people here at YU,” the flyer added in smaller print. “Don’t let it happen to you.” Whether “too late” referred to the birth of a sick child or to that stage in the dating process when finding out that the couple were “not compatible” would cause heartache, was unclear, perhaps intentionally so. The flyer offered a special price of one hundred dollars to Yeshiva University students—an almost 20 percent discount. Students discussed the flyer online. “I know many people with various genetic related diseases and none of them nor their parents are sorry about their existence,” wrote one student blogger. “I wonder if any couples who have suffered tragedies due to genetic disease would say they would not have gotten married.... The Dor Yeshorim craze has become a bit fad—especially as a new rite of passage for coming of age Bais Yakov girls.” The last sentence referred to a girls’ high school in Brooklyn.
Dor Yeshorim activists may have derived some satisfaction from the blogger’s referring to the organization as both a “fad” and a “rite of passage,” but the rest of the comment summed up the problem the program faced among the Modern Orthodox. A student calling himself QJew commented, “Why do anonymous Dor Yeshorim instead of going to a hospital and getting a full list of all possibilities?”
Given the chance, Dor Yeshorim would answer: Because you won’t, or you will wait until it gets late in the game. And because you will have good reason for procrastinating: because the “full list of the possibilities” is too hard to bear, when it actually contains possibilities.
“One theory is that the more educated believe they have the tools to deal with self-knowledge of carrier status,” rabbis Ekstein and Katzenstein wrote in an article they prepared for a Jewish journal. “In reality, even the most sophisticated of individuals, being human, have the same difficulty using intellect to dominate emotions. A good example of this phenomenon is the physician who recently called the Dor Yeshorim office to indignantly exclaim that ‘it cannot be that my son is a carrier!’ For when it comes to oneself and one’s family, science is left at the office.”
To bolster their point, the rabbis cited a long-term study showing that people who learned of their carrier status experienced anxiety, embarrassment, and hopelessness. The parents of noncarriers often opposed their children’s marriages to carriers, even though, medically speaking, no one had anything to fear.
“People want to know their results as long as they are a noncarrier,” explained Rabbi Katzenstein. “Once they are a carrier, they may not be so eager to learn their results. And people believe, before they are tested, the same way that people buy a lottery ticket—they believe they are going to win. But there are those who are definitely carriers and don’t know about it. And then suddenly they are faced with that burden of knowledge, the potential stigma and all sorts of other issues, which, if they can be spared of that, why not. You don’t have to be quote-unquote know-nothing Hasid in order to have stigma and psychological trauma. I’m not saying the person is devastated, but it can present problems. Why advise people if they don’t need to know?”
***
One day in the early 1990s two short men in white shirts and black hats showed up on the doorstep of a DNA-testing laboratory in Framingham, Massachusetts. They wanted a tour. If the director of the lab, a tall blond woman named Barbara Handelin, welcomed them politely, this was a function of her good upbringing and not of any genuine desire to see Rabbi Josef Ekstein and Rabbi Howard Katzenstein of Dor Yeshorim. As Handelin recalled it when she talked to me a dozen years later, she had told Rabbi Ekstein on the phone, “With all due respect, you have to understand that the way you are doing genetics testing, you break some basic tenets of my world. Like full disclosure.” She laughed. “I also said, ‘It’s not clear to me that you really are doing informed consent before testing.’” If this was really the way she phrased her reservations—and that seems likely—that, too, was a function of her good manners, because what she really meant to say was that the way Dor Yeshorim conducted its business was anathema to geneticists, whose basic principles were: never test minors; obtain full informed consent; tell the patient everything you learn but never tell him what to do.
But Barbara Handelin ran one of the few commercial laboratories offering Tay-Sachs carrier testing, and Rabbi Ekstein was by this time ordering thousands of such tests a year and was looking to drop one of his two labs, which had failed too many of his random-control tests. In business terms, they were made for each other, so Handelin gave the rabbis a tour of her operation. Then they gave her a tour of theirs. They shook hands. They became friends: After finding out that Handelin, who was of Finnish extraction, was married to a Jewish man, Rabbi Ekstein took to sending her Israeli matzo every Passover. “They kind of took me on as their pet project, I think.” He also sent her his papers for review—for by this time the man who could not use a phone book was publishing papers on genetics.
So how did Handelin, who was a geneticist and an ethicist by training, put to rest her reservations about positively everything Dor Yeshorim did? “I went to schools, heard them talk about testing with the students, at the yeshiva—or is there a different name for the girls’ school?—anyway, after spending all that time there talking to Rabbi Ekstein and staff, seeing how they conduct themselves. They demonstrated to me that they were operating by a set of rules and a set of beliefs that at their core are good and noble—so they are different from ones that I grew up with professionally. In the end I said, ‘It’s very clear that you are preventing great suffering.’ And that the way they are doing it works for them.”
What makes it work? “It is the absolute comfort with the fact that they put off what many cultures would consider to be very private individual decisions—they are very comfortable with putting that off to a greater community and a greater God, actually. You say, ‘Well, I give up my inclination to make my own choice about my spouse to a greater system, or a greater good.’”
So it was that a greater good and a greater God got momentarily conflated in conversation, and this seemed appropriate. In the Orthodox tradition, adherence to Jewish law as originally interpreted is held to be the greater good. Not marrying a person with whom one might bear sick children is fealty to Jewish law and is therefore the greater good. The role of the greater God in the making of children is also clearly described in the Talmud. The man provides the white (sperm), which yields bones, sinews, nails, the brain, and the white of the eye. The woman provides the red (menstrual blood), which yields skin, flesh, blood, hair, and the black of the eye. God provides the spirit, the soul, the beauty of features, the sight of the eyes, the hearing of the ears, the speech of the mouth, the ability to move the hands and to walk with the feet, the understanding and discernment. One might conclude that where a child is deprived of sight, hearing, speech, movement, understanding, and discernment—as children with Tay-Sachs, Canavan, and Niemann-Pick certainly are—God has declined to do His part. Dor Yeshorim’s testing provides a peek at which couples will have these God-forsaken children.
The information we gain from genetic testing has a way of filling us with awe and a sense of having touched the forbidden: knowledge of the invisible and the intangible, and, more important, knowledge of the future. This is why the field of medical genetics has produced so many rules—though there are those who would argue that DNA testing is just another diagnostic tool and requires special treatment to the same extent as, say, the use of X-rays, ultrasound, or magnetic resonance imaging, all of which show us what we could not previously see (including the very early, previously invisible stages of human life). The rules that surround genetic testing are counterintuitive: with their focus on counseling and full disclosure, they mandate the dissemination of knowledge, not the protection of it. The guiding principle of Dor Yeshorim’s work—Do not share information unless absolutely necessary—corresponds much more apparently to the dread with which genetics can fill its subjects and practitioners. Indeed, the more disorders appeared on Dor Yeshorim’s menu—the greater the volume of information a young person might potentially receive—the more sense the policy made.
I remembered reading an article by the philosopher Colin McGinn, published in the magazine Lingua Franca about a dozen years before I learned of Dor Yeshorim. McGinn proposed that the mind-body problem, which had occupied generations of philosophers, was unsolvable. In McGinn’s view, our inability to understand how our physical selves produced consciousness was integral to the existence of consciousness. What stayed with me was McGinn’s description of waking up in the middle of the night to the revelation that the thing he had been trying to understand was unknowable. The discovery relieved him—and, he believed, other philosophers—of the burden of having to learn or invent a solution. He was ecstatic.
I would have been, too. I had spent months falling asleep with a heaviness in my breasts and a fog in my mind. I cycled. In the days immediately following my quarterly visits to the breast specialist, I felt reassured that she had felt nothing suspicious in my breasts. Then the anxiety would build. The frightening facts were all there: My breasts were dense; my breasts were lumpy; my breasts hurt; the kind of cancer I risked developing was so aggressive that a virtually invisible, unpalpable speck could turn into a life-threatening tumor between exams. I was too anxious to perform self-exams, which, new studies warned me, were ineffectual anyway (my mother had found her tumor herself, but she found it too late). A month or six weeks after one of my breast exams, the amount of premenstrual breast pain I felt would grow unbearable. Once I scheduled an emergency breast appointment because I felt a huge lump in my left breast. “Your left breast is larger than your right,” my doctor said. “I know this. Why don’t you?” Because I could no longer look at them. In essence, my breasts had already become cancerous: My body had turned against me. All I could do now was declare war on it myself.
The economist had told me I should have both a mastectomy and an oophorectomy. The psychologist had told me breasts were essential to my identity as a woman but I could get over losing them. The genetic counselor had told me to sacrifice the ovaries and, she implied, keep the breasts. I had read hundreds of papers, conducted dozens of interviews, attended one conference, and spent countless gray mornings staring at the pine-paneled ceiling at our dacha. I learned every crack and knot in the wood over our bed, and I hated every single one of them.
Karen, the woman who had organized the cancer-family reunion I attended in Green Bay, Wisconsin, told me she had asked her breast surgeon what he would tell his wife to do if she had the mutation. “That will be the easiest question I will have to answer today,” Karen remembered the surgeon saying. “I would tell her to have a double-sided mastectomy and a hysterectomy with an oophorectomy, and I would tell her to get it done tomorrow.” That, Karen said, “was one-half of my decision.” The other half came from talking to her cousin who had already had the surgery. None of that was directly related to studying probabilities and weighing risks: Karen chose to get her information from intermediaries, much as Dor Yehorim’s clients do.
When my cousin Natasha tested positive for the mutation in Jerusalem, she found herself scheduled for ovarian surgery before she had a chance to consider the idea, much less get used to it. Once she thought about it, she jumped off the conveyor belt, joining what may be a minority of Israeli women who choose not to have surgery following a positive BRCA mutation result. “I think it is my karmic challenge,” Natasha told me when I visited her in Jerusalem a couple of months after her test. We stood on the side of a mountain road, the wind filling our hair with sand: My two children and Natasha’s two grandchildren were in the car, and we had to talk about this quickly, before getting in. “If I cut off some part of me that may develop cancer, the cancer will come through in a different organ. I have to confront it with my own spiritual force.” I was in no position to argue with her: She had outlived my mother by four years and her own mother by a year, which, in our mutant world, seemed significant. Natasha hugged me and said softly, “But you do whatever you need to do.”
I needed to do something. I did not believe in karmic challenges that could be defeated with the strength of one’s spirit. I did not even really believe in a God who might have chosen to deprive me of the 187th allele in my BRCA1 gene. I believed in action, and, most of all, I believed in knowledge. But I would have given all my breasts and ovaries to wake up one night, like Colin McGinn, with the understanding that this knowledge was not meant to be held by me. In the absence of such a revelation, all I could do was reduce the amount of knowledge that drove me crazy. In my mangled internal math, the 40 percent risk of ovarian cancer was knowledge I could live with, and the 87 percent risk of breast cancer was not.
Chapter 9
The Operation
I SPENT THE NIGHT of August 22, 2005, in front of the computer—editing someone else’s story for a magazine where I worked—and chatting by instant messenger to make sure the time until I left for the hospital was filled with words. That I would have my surgery on the anniversary of my mother’s death was a fateful scheduling accident: The breast surgeon who would do the mastectomy and the two plastic surgeons who would do the reconstruction bounced the days of August back and forth among them until finally they informed me that August 22 was my only option. I very nearly canceled the surgery several times before finally deciding that assigning the worst days of my life to a single date was perhaps not such a bad idea; a friend suggested that ultimately I might just choose to cross the date off the calendar altogether.
At seven in the morning, exactly thirteen years after my mother last woke up and not ten miles away, I would go to sleep—to wake up with a different body, one that would be divorced from her legacy. While I slept, a breast surgeon, a lovely young woman with the ingratiating manner of a Midwestern saleswoman, would cut off my nipples and make slits under my arms to scoop out all the breast tissue. At the same time, a plastic surgeon would cut open my belly and scoop all the fat tissue he could find there, to scoot it up into the empty space under the skin that used to cover my breasts (the “breast envelope,” as they call it). A third surgeon would perforate the muscle tissue to get at the blood vessels that would need to be pulled up to my chest to feed the transplanted fat. I would wake up with small nipple-less breasts that should look and feel real to the touch but that would probably never have any sensation. A few months later, once everything had healed and settled, I would be able to have decorative nipples constructed and tattooed to look more or less like the real thing.
I had turned out to be a coward on the nipple issue. American breast surgeons generally insist that the nipples must be removed in a mastectomy—because it is impossible to scrape them clean of breast tissue the way it can be done with the thicker skin of the “envelope.” Some European surgeons, as well as a few Americans, have, however, been performing what are called subcutaneous mastectomies, which preserve both the nipples and breast sensation. But I could find only a couple of studies analyzing the safety of this procedure, and what they said was that there was not enough information to know whether a subcutaneous mastectomy was as effective in preventing cancer as what surgeons call “a simple mastectomy.” In fact, the studies suggested it might not be: The few women who went on to develop cancer following a preventive mastectomy had all had the subcutaneous kind. And I knew it would be an uphill battle, trying to convince the breast surgeon to spare the nipples. I also knew I could probably win—unfair as it might be, I could trump most objections with the argument that I was writing a book about my experience and my research—but I could never quite convince myself. At best, I would feel I had been reckless. At worst, I would come to fear and resent my nipples the way I had come to fear and resent my breasts in my year of mammograms and biopsies. So I decided to sacrifice them.
The operation lasted a staggering thirteen and a half hours. I woke up in the recovery room—a space the size of half a football field, designed to sustain a dozen simultaneous crises. Everything in it was makeshift: beds that were wheeled in from the operating rooms, and the bodies in them, held together with string and tape; movable monitors, X-ray machines on wheels, curtains that created that hospital sort of falsified privacy. I spent the night diving in and out of the anesthetic darkness. Twice a nurse woke me up rudely by screaming, “Do not forget to breathe!” I had apparently forgotten. I remember resenting her intervention.
By morning, the thickest of the anesthesia had worn off and I was able to take in my surroundings. A man in his fifties was wheeled in to a space diagonally across from me, woke up, and began to stare me down flirtatiously. Then a nurse came, and he started hitting on her with lines so hokey I had never thought anyone might actually say them: “That’s a pretty name. Are you married? Good.” Then he discovered he was missing his right leg.
I felt like I was in a bad movie. A fat woman directly across from me woke up in extreme pain and howled and laid into the nurses, who made disdainful comments. I had known this about nurses from earlier experiences of giving birth and visiting friends in American hospitals: Nurses tend to arrange patients according to a hierarchy of pain tolerance. It is an entirely unreasonable value system: For the most part, people can do nothing about how and when they experience pain. As it happens, though, I have an extremely high pain threshold and a high sensitivity to painkillers: One milligram of morphine knocks me into space. That makes me a virtual star with medical personnel. So now I was playing the strong, silent, stoic type. I put on my headphones, turned on the CD (is there another song quite as underhandedly dark as Leonard Cohen’s “Everybody Knows”?), pressed the button that sent another milligram of morphine through my veins, and sank into despair.
I would spend the next week in this state. I had miscalculated—or misimagined—something. I had asked the doctor whether the recovery would be like that from a cesarean section, and he had confirmed that it would be. I had had a difficult time giving birth—fifty-six hours of labor followed by emergency surgery—so it seemed like a fair comparison. I remembered being in pain the first few days, but more than that, I remembered the recovery being not only easy but automatic: It required no conscious effort. I expected something similar this time.
I had been very, very wrong. This time I woke up in a strange body—not my own badly battered one, as after the cesarean. The front of my torso had been cut up and rearranged and was now fragile beyond imagination. A sign at the top of my chest, in black Magic Marker (the permanent kind, as I discovered later over a series of showers), said, “No pressure here.” This was where the microsurgeon had fused two blood vessels together. I joked I would have the sign permanently tattooed, but it terrified me. Then there were my so-called breasts, two small, badly bruised mounds. Every hour a nurse would come by to see if they were still alive: She would touch them to see if they were warm and listen for blood flow using a tiny Doppler—the tool usually used to listen to the heartbeat of a baby in the womb. Then there was the rest of me, bruised, bloody, and absolutely numb. Plastic tubes with pear-shaped vessels at the bottom—drains to absorb excess fluid—came out of my underarms and my abdomen: four in all. The breast surgeon talked me into looking at this horror once: Now I realized her saleswoman’s voice was more like that of a guardian angel, and I clutched her hand while I looked down. I acknowledged that the reconstruction was masterful, if you discounted the bruising. And then I could not bring myself to look at myself for over a week.
Every day I woke up with a sense of pervasive regret. What had I done? Physically, I felt like I would never bounce back. Psychologically, I felt disgusted.
This was not the least bit like the period following childbirth. My body was not regenerating. It was not producing milk, it was not rejoicing in the presence of a baby. All it was doing, it seemed, was recoiling in horror. I did all the things a good patient was supposed to do: I got up on Day Two, I took a lap around the hallway on Day Three, and I was discharged on Day Four. But every time I had to shower, it took me hours to get ready and then finally I would ask Svenya to help, because I was terrified of myself, so I needed to shower with my eyes shut. I began to think that there was reason to surgeons’ refusals to operate on young women. I even thought my own counterargument—that if these same twenty-something women had come looking for a sex change, they would have gotten the surgery, chased by hormones—was shortsighted. The women who wanted their breasts cut off because they believed they were men would experience the change as natural, as releasing their true bodies into the world. What I was experiencing was pure violence.
Three of the drains came out after a week. I began doing exercises to regain the ability to raise my arms: For now I could barely get them to shoulder height. I also resumed working. The pathology results came back. They were a few days later than expected, and I had grown nervous: I had talked to enough women who had had what they thought were prophylactic mastectomies, only to have tumors discovered following the surgery—and to have to go on to chemotherapy. But I did hope the pathology would reveal just a single cancer cell—or rather, noninvasive, very early-stage cancer—so I would not have to undergo chemotherapy but would still know I had done the right thing. No such luck: The pathology results were clean. What had held them up, my breast surgeon explained, was a bunch of benign granulomas—small growths that are usually associated with a disease called sarcoidosis, of which I had no other symptoms. I could hear the surgeon shrug over the phone: Whatever that disease was, it was not her turf. Privately, I thought I knew exactly what caused it: fear. I had spent so much time imagining what might be growing in my breasts that, ultimately, something grew.
A few days later I bought some clothes: Because of the scar that went all the way across my lower abdomen, I would have to wear hip-hugging trousers for the foreseeable future. The last drain came out after two weeks. I got behind the wheel. The next day, I went to visit an old friend, and we spent the evening talking about love and not talking about surgery or cancer. I had to ask her husband to back the car out of the driveway: I still could not turn my torso. But on the way home, I felt in awe of my own body, which had somehow leaped over the violence I had done to it and was back to serving me so soon. When I got home, I finally looked at myself.
I was still yellow and black in places, and the inches upon inches of stitching were still red and raised. But, for a bruised and bloody torso, it did not look half bad. I liked the small breasts and the taut stomach. They were unfamiliar, but I could learn to live with them. Most of the front of me still felt leaden—numb and, it seemed, hard. I was soft to the touch, but the touch echoed so unpleasantly—like pins and needles amplified—that it was clear it would take a long time to learn to be touched. For now, I felt like I was carrying something like a shield on my front, and this seemed fitting enough.
The next day, I put on my new clothes. I looked in the mirror: ridiculously low-riding jeans and a T-shirt stretched over a preternaturally flat stomach and small braless breasts. It looked like a teenager’s body with a thirty-eight-year-old face pasted on top. In an odd way, this had been precisely the point. I laughed.
PART 3
THE FUTURE
Chapter 10
The Future the Old-Fashioned Way
“SHE IS JUST an ordinary-looking baby, isn’t she?” the pediatrician asked, looking at the blanketed lump placed in a plastic cradle beneath a lamp. “Except that they shaved her head to put IVs in her at one time or another,” he continued. “She has this colostomy. That’s just a bowel hanging out there, with some stools coming out, and they’ll just close it up eventually and rehook it back up to the rectum.” Dr. Holmes Morton poked his short fingers at the baby. She looked good to him.
Marlene was one month old. She and her twin sister, Arlene, had both tested positive for maple syrup disease, also known as maple syrup urine disease (MSUD), so named because the urine of babies born with this recessive disorder smells like maple syrup. In fact, if the disease is allowed to progress unchecked, everything smells of maple syrup—not only the child’s urine but also the earwax and, indeed, the child’s whole room. And starting at about four days of age, the child will suffer irreversible damage to the brain and the central nervous system. The disorder is an enzyme deficiency that leads to a buildup of certain kinds of amino acids and a deficit of other kinds in the brain and elsewhere. A technical term is “metabolic derangement.” This deranged state of the body can lead to disability or death resulting from cerebral edema or other equally horrifying causes. Most places in the world, where only something like 1 in 185,000 babies is born with the disorder, the child is doomed. In Lancaster County, Pennsylvania, where roughly 1 in 200 babies born to Old Order Mennonites is affected with the disease, babies are tested and put on a diet—a specially designed formula that will be their only food for the rest of their lives—and proceed to develop and grow normally, or as normally as any person with a serious chronic condition requiring constant attention and intermittent medical care. Morton is the man who made sure newborn screening for maple syrup disease was instituted in Pennsylvania, helped design the formula for feeding the affected babies (and children and adults), and proceeded to treat them all at his Clinic for Special Children in Strasburg, Pennsylvania. No one had ever treated adults with maple syrup disease, because affected individuals did not generally live to become adults, so Morton and the one other doctor at his clinic, despite being pediatricians, treated the adults too.
Morton looked like a country doctor should look. He was not tall, and his slightly stooped posture made him seem even shorter. He wore a gray tweed jacket, a blue oxford button-down shirt with noticeably frayed cuffs, and a bow tie. He talked a lot, displaying a boundless willingness to discuss all relevant topics with all comers, which caused him to take detours—to a hospital waiting room to collect a family’s medical history, down to the hospital basement to study a series of MRI shots of the brain of a girl with a mysterious seizure condition—and the detours in turn caused him to run habitually late. On the first day I spent with him, he had a single snack, in the late afternoon: two saltine crackers snatched from a packet behind the registration desk at his clinic.
The day had begun with a visit to Children’s Hospital in Hershey, a taxing forty miles from the clinic, to check on month-old Marlene with the colostomy bag and an IV drip of Morton’s special maple syrup disease formula. The maple syrup was not the problem: Both Marlene and Arlene had been diagnosed within forty-eight hours of birth, put on the special formula, and sent home. But then Marlene began to show signs of a bowel obstruction. She returned to the hospital, where she was diagnosed with Hirschsprung’s disease, another apparently recessive disorder. Babies with this condition lack normal nerve cells in a part of the intestine, which means stool is not moved forward, causing an obstruction to form. Surgeons had removed the part of the girl’s intestine that was missing the normal nerve cells—“about most of her left colon,” as Morton put it—and she was now recovering. Morton was pleased. He talked up the merits of her diet, too: “It’s actually an unusually good formula, because we made it,” he said and told me the story of working with a company called Applied Nutrition to design a food suitable for maple syrup babies and children, on the condition that the company would provide Lancaster County children with the formula free of charge for a period of time—and get data on their nutrient levels in return. Then he had one of those meaningful bedside conversations with the baby’s attending physician.
“Looks like she just advanced on her feeds?” the country doctor asked.
“Yep,” the man in hospital scrubs answered. “Doing all right?”
“Yep.”
“So how much faster do you want to advance her?”
“Well, that was our question for you.”
“Well, the goal is three ounces every three hours.”
“All right.”
With that, Morton gathered up his bulging pigskin briefcase and readied to go, but a group of doctors in scrubs stopped him to talk about an article that had just come out in Smithsonian magazine. Titled “Medical Sleuth,” it told the story of Morton’s investigation into the sudden death of an Amish infant. Her parents were charged with abuse, but he ultimately proved that the baby had died as a result of a genetic condition. This was the second article about Morton in a major national magazine in a couple of months: Long revered locally, he was now becoming a national entity, if not yet a celebrity.
He led me to the elevator, where he lectured me on the management of maple syrup disease, down to the parking lot, where he expounded on the business of medicine—or rather, the way medicine had been turned into a business—and into the car, where he talked to me about the need for genetic testing for everything, the whole thirty-mile drive to Lancaster, Pennsylvania. We were on our way to Lancaster General Hospital to see the little girl’s older brother, thirteen-year-old Henry, who had been hospitalized thirty-six hours earlier with a maple syrup disease crisis. These children have episodic crises, often brought on by an otherwise innocuous viral infection that causes their metabolism to go out of whack. Morton’s treatment protocol prescribes a special “sick-day” diet for maple syrup children, but that does not always help. Their metabolism loses its mind, and so do they: Their brains swell.
Henry’s father had been unable to wake the boy up, and when Henry did wake up, he had been absent. “When he came in the other night, he didn’t know who he was or where he was,” Morton explained. “Wasn’t particularly sick, he doesn’t have like pneumonia or gastroenteritis or anything, he just had an upset stomach and started vomiting, and how much of that was just due to the metabolic disease and how much was the underlying bug that provoked it, we don’t know, except it was a fairly ordinary illness that in another child might make him feel bad for a day or two but in these kids just sort of cycles into this state where they just can’t get themselves out of trouble. They can’t drink enough formula to get the lucene [an amino acid] level down. And basically, as they become fasted and ill, they begin to break down protein, which is part of the normal metabolic response to the illness, and their blood amino acid levels go up, or their lucene level goes up, and the higher the lucene level is, the more encephalopathic they become and the more they vomit, and it’s just sort of a vicious cycle.”
There was a sickening, treacly smell in the boy’s room: It smelled of maple syrup, and this meant he was still in trouble. His lucene level had been 17 when he arrived. Per Morton’s standard instructions in these cases, the hospital had put Henry on a special IV solution that was pumping four thousand calories a day into his body, forcing his metabolism into overdrive, leading him to synthesize protein at a very high rate, restoring a normal balance. Within twenty-four hours, Henry’s lucene level had gone down to 13, and Morton was predicting it would be down to less than half that in another twenty-four hours, which would mean Henry could be weaned off the IV solution and return to his usual formula.
Henry was a pale boy, very small for his age—one would expect that, with a diet that restricted him to sustenance levels of proteins—but otherwise he looked just like any child in a hospital room: simultaneously bored and pleased to be able to watch television all day long. “Gonna ruin you, watching that thing, you know,” said Morton, shoving his fist into the boy’s slightly distended stomach. “Does it hurt when I punch there? Is it sore? These guys get pancreatitis,” said Morton, turning to me now. “They always have this epigastric tenderness and vomiting, and it’s—we think the pancreas swells just like the brain does. It hurts down there and up there, and they just stop thinking straight. So,” he was facing down at Henry again. “You look a lot better.”
Before leaving Henry’s room, Morton swirled a Q-tip in Henry’s ear. “What people don’t realize,” he explained, “is that the smell of maple syrup isn’t from the tree but from the bacteria. So when people come in, I tell them they can send an expensive test to the Mayo Clinic and wait two weeks or use a Q-tip and know.” Morton stuck the Q-tip under the nose of Corinne, a new nurse on the ward. Henry’s earwax smelled like maple syrup. “Henry can teach you all about MSUD,” he said.
Henry could also teach her all about genetics. Henry’s parents were double first cousins—their mothers were sisters and their fathers were brothers—which meant that roughly 25 percent of the children’s genome was homozygous: Both copies of the gene were identical. Like most Mennonites, the couple had a lot of children, though Morton could not be sure how many exactly. “About eight, maybe nine,” he said slowly, as though struggling to remember. “There are a couple of kids I don’t know.” He had reason to know only the children who had any of the two or three genetic disorders that ran in the family.
Four of their children were affected with maple syrup disease. They also had two children with SCID, severe combined immunodeficiency, or “bubble boy,” disease, a recessive disorder that handicaps the immune system, making children catastrophically vulnerable to all sorts of bacteria and viruses. Babies with untreated SCID rarely survive their infanthood, but treatment—including bone-marrow transplants—can allow them to develop normally. One of Henry’s siblings, affected with both SCID and MSUD, received a bone-marrow transplant, which not only cured the SCID but significantly lessened the symptoms of MSUD. “So there was another one of those little experiments you don’t get to do every day,” said Morton. The beneficial effect of a bone-marrow transplant on the symptoms of maple syrup disease is the sort of thing that would make for a nice article in a medical journal—“it tells you that bone-marrow transplant is a kind of gene therapy”—but Morton did not have the time to write articles about every one of his “little experiments.”
Were he so inclined, Morton could mine the family for a good number of scientific reports. Three of the kids—including the newborn Marlene—had Hirschsprung’s disease. The intestinal disorder is believed to be what is called a complex trait, a condition caused by a combination of mutations in several different genes, with one mutation the main culprit, while specific variants of other genes act as modifiers, determining the severity of the condition. Three genes have been identified as the main culprits in different populations: RET, EDNRB, and EDN3. It was a mutation in EDNRB that was believed to cause Hirschsprung’s in the Mennonite population. Back in the mid-1990s, when few disease-causing mutations were known by name, a geneticist named Erik Puffenberger wrote his doctoral dissertation on this gene and its role in causing Hirschsprung’s among the Mennonites. But here was the thing. Baby Marlene’s two older siblings with the disease carried the mutation described by Puffenberger, but Marlene did not. And, said Morton, she seemed to be homozygous for an area of the RET gene, suggesting that might be the cause of her Hirschsprung’s, which, in turn, suggested two things: that the unlucky parents were actually both carriers of two separate mutations that caused Hirschsprung’s; and that, more generally, both of these mutations were found in the Mennonite population. “This is cause for him to redo his Ph.D.,” chuckled Morton.
***
If Morton looked like what a country doctor should look like, then Erik Puffenberger looked like what a scientist should look like. Not the absentminded professor type, but the young, anal, collected type, the type to whom you would entrust the mapping of your child’s genome. One look at Puffenberger told you this was a man who was never late, never forgetful, who would never spill one drop of fluorescent marking solution or misplace a single DNA chip. Puffenberger wore belted black Levi’s with a red shirt neatly tucked in, and he smelled of Old Spice. Puffenberger made very certain I understood everything he told me. To this end, he tended to rephrase his explanations, which I recorded on my Dictaphone, several ways. Then he made some notes on a sheet of paper, folded it, and handed it to me. Then he showed me a PowerPoint presentation, printed it out, and e-mailed it to me. To be sure, I was a willing recipient of all these explanations: The points made by geneticists can be hard to understand, and this was an important point. The point was, inbreeding does not cause genetic disease but it does increase the probability of its occurring—slightly.
Puffenberger pointed out that Morton had grown up in the coalmining region of West Virginia, the national butt of inbreeding jokes. (In 2004 the governor of Virginia publicly protested the clothing retailer Abercrombie & Fitch’s marketing of a T-shirt that read, IT’S ALL RELATIVE IN WEST VIRGINIA.) Puffenberger himself grew up in Lancaster County. The Old Order Mennonite population he had used for his doctoral research was a geneticist’s dream, because it had stayed essentially isolated for roughly three hundred years, since two Anabaptist groups—the Old Order Mennonites and the Amish—had accepted William Penn’s invitation to immigrate to the United States. They lived on their farms and eschewed most of what civilization had to offer, such as television, cars (not all of them; some Mennonite groups now allow their members to drive, provided they paint their cars, including the normally chrome parts, black like the buggy, which has remained the privileged vehicle), and telephones—which meant that many of them married not just within their religious community but within the immediate vicinity, which is one of the ways they ended up with marriages between double first cousins.
Contrary to all those West Virginia jokes, none of this meant that people had to be sick. If you do not carry the gene for any recessive disorder, marrying your double first cousin will probably not endanger your future children. But in a population where—as in most or all populations—some people carry some mutations for some diseases, those people’s cousins and other relatives are more likely than others to carry the same mutations.
Take maple syrup disease, said Puffenberger. The carrier frequency among the Old Order Mennonites in Pennsylvania was roughly 10 percent—extremely high for any genetic disorder anywhere. The disease is found elsewhere—say, in Northern Europe, where the Mennonites originated—but the carrier frequency in the old country is roughly one in 300,000. The very small “source population”—the group that originally came over to the United States—must have included one or two people who carried the mutation, which reproduced efficiently over the following three centuries. “In that case the allele frequency in the population is about 5 percent,” he said—meaning that in all the genomes of all the Pennsylvania Mennonites, about 5 percent of the maple syrup genes would be abnormal: one abnormal gene per carrier, one carrier per ten people. “What inbreeding does, because inbreeding is the marriage of people who are closely related, you tend to share alleles, you tend to share more DNA than somebody who is not as closely related to you. What does that do? That increases the number of homozygotes at both ends of the distribution.” That is, genetic bad luck becomes unevenly distributed: Where in a population with little consanguineous marriage the 5 percent of “bad” alleles would be spread more or less randomly, in a population where relatives tend to marry, the bad genes will bunch up at one end of the spectrum while the vast majority remain homozygous for the healthy version of the gene. “The allele frequency is still 5 percent,” Puffenberger stressed. “But it means in the long run, in an isolated population with inbreeding, you can create more affected individuals, or, said in a different way, given a fixed incidence, you need a lower carrier frequency in that population to give you the same number of affected individuals. So as inbreeding increases in the population, you are going to increase the number of affected individuals. But the underlying problem is the high mutation frequency. One in ten is just too high. But it’s a random chance event that this mutation got in high frequency.”
Puffenberger was on to his other topic of passionate debunking. He was a convinced opponent of the selective advantage theories of genetic disease. “You read a lot in medical literature about postulating that a mutation, for instance cystic fibrosis, got in a high frequency because of a carrier or heterozygote advantage,” he said. “But I find those explanations to be rather implausible at times. If there was a beneficial effect of being a carrier for maple syrup urine disease, why don’t we see carrier rates higher in other parts of the world? Is there something specific to Lancaster County that gives them a benefit to being a carrier for MSUD? Or is it just by chance, bad luck essentially?
“I think you can make those arguments about any mutation, in any population. Particularly, if you think about something like cystic fibrosis, there is one mutation that’s in fairly high frequency—probably 75 percent of mutations in cystic fibrosis are one mutation—everyone who carries that mutation is related to one another, because that mutation happened one time on one chromosome a long, long time ago, about two thousand years ago. So how does that mutation rise in frequency? You might make the argument, if there is a selective advantage to being a carrier for cystic fibrosis, why aren’t other mutations equally high frequency? In fact, we know of hundreds of different mutations on that gene. All the rest of them have risen to fairly low levels. Why is that? Maybe propped up in a geographic isolate in Europe, a group of people who were isolated and had a high frequency of that, were then subsumed into a larger population and the mutation spread in that way. You can imagine that if the Mennonites suddenly decided to dissolve themselves and joined the general population, our carrier frequency of MSUD in Lancaster County would suddenly go up. So you can imagine that two thousand years ago they didn’t have a very big population running around Europe. There would be essentially lots of little populations, genetically distinct little populations, any one of which could have had a rise in some mutation, which then was spread as populations sort of merged together. And you can imagine, and you can make a plausible argument that mutations got to their high frequencies just by chance.
“Just look at the surnames in a population. The distribution of surnames is going to be based on what? A random event: how many boys a family has. The most common Amish name in Lancaster County is Stoltzfus. One in four among the Amish in Lancaster County has the last name Stoltzfus. What’s the selective advantage there? Unless you argue that Stoltzfus men are inordinately attractive compared to other men, or had an inordinate amount of wealth and all the Amish women just want to marry Stoltzfus men, you’d have a hard time explaining why a single surname had risen to such a high frequency. It’s chance. They had a lot of boys, probably in an early generation, probably had a bigger family. Maybe more of the boys stayed in the population.”
The surnames made for a great analogy. I assured Puffenberger that I agreed with him, but that was not enough. “It’s a view that many people would agree with,” he granted me that much. “But then you see all these papers. There was a rather interesting article in Scientific American just a couple of months ago about founder mutations, and much of the article spent time talking about heterozygote advantage for all these mutations. We just don’t see that here.” Puffenberger had tested the theory several different ways. One was to look at areas of the genomes of Old Order Mennonites with an eye to areas of decreased diversity—parts of the genome where many different people would be similar to one another. Suppose being a carrier for maple syrup disease did not confer a selective advantage: That much seemed obvious, since the disease remained so rare in Europe. But perhaps there was a gene somewhere in the general maple syrup region that played some sort of important role, and among the Pennsylvania Mennonites, the maple syrup mutation just happened to tag along. Puffenberger was giving the selective advantage theory as much benefit of the doubt as he could muster, but it still did not work: Neither this part of the genome nor any other looked “selected for” in the Old Order Mennonites.
He went further. He looked at a region of mitochondrial DNA in about 250 Mennonite and Amish individuals to see how much variety he could find there—specifically, to see if certain haplotypes were significantly more common than others. For the mitochondrial DNA, which is passed on through the maternal line, it worked roughly the same as with surnames, which are passed on patrilineally: “There are a couple of mitochondrial haplotypes that are very common in the population that were only introduced by a single woman two hundred years or two hundred and fifty years ago. And how did that get in such high frequencies? Was that mitochondrial DNA so superior that it is spread in the population by selection? You look at the genealogies, and your answer is right in the genealogy: They had a lot of girls. These events can be random. It’s all right to be random!”
Puffenberger was now finished with articulating this part of his scientific platform and willing to entertain questions. He was master of the Mennonite and Amish genome. He had identified the genetic causes of over one hundred diseases and will probably have identified a dozen more by the time this book is published. In the previous generation of geneticists, scientific reputations and entire careers were made on the basis of a single such discovery. Puffenberger was one of the first representatives of a new generation, one that treated genetic analysis as just another diagnostic tool. This made him the perfect partner for Morton, who dealt with rare genetic disorders as just another illness to be treated and managed.
***
The drive to Susie’s house in Lancaster County took me past picturesque Amish homes, the ones that stand pure white against the green hills, the ones with the large barns and tall silos that, when the narrow road was empty except for a horse-driven buggy or two and my rental car, made me feel like I was time-traveling. Susie’s house belonged, unmistakably, to the second half of the twentieth century.
There was linoleum on the floors, and a ramp for the disabled up to the porch. As in other Amish homes, there was no electricity—or, rather, no hookup to the municipal power lines: There were several electrical devices in the home, including a wheelchair, but these operated on batteries that could be charged using a generator planted out in the small barn. Susie talked to me while she sewed—she was working on a simple quilt, laid out on a board by the window, to make sure she used as much light as there was in a day. She worked a large needle at an even pace, looking up at me through her large aviator glasses most of the time. She was a rare sort of storyteller: even-voiced, as though detached, but so true to her narrative that, whenever she came to the birth of one of her children, I could not guess whether this would turn out to be a healthy child or an affected one.
Susie and Amos’s first son was born in 1970, two years after they were married. That made Elmer thirty-five by the time I met his parents. He was grown-up and married: He was fine. The next son, Levi, was born in 1973. “He was a fussy baby, and we could see that he was not developing so fast,” Susie said. “He gradually lost muscle control. Eventually it seemed that some of his muscles were doing the opposite of what he wants them to do.” When this baby was nine months old, the family began making the rounds of doctors trying to figure out what was wrong with their son. “At the end of all those tests they said there wasn’t much they could tell us. And I asked about cerebral palsy, and they said, ‘That’s probably what he has.’ And I admit I wished they would just come out and say it.” Whatever it was, though, Levi would never be like other children. The Amish have ways of thinking about children like that. They call them “God’s special children” and similar names. They believe there is a separate heaven reserved for these children, who usually die quite young. They talk about this, and they do not usually talk about the crack that appears in a young couple’s world when they realize that their child will not walk, talk, or feed himself.
“We had our time of acceptance,” said Susie. “We realized he was a sweet little boy, even though he could not talk like other children.” The hardest thing about taking care of this baby was feeding him: His muscle problems meant that he could neither swallow nor easily keep food down. Keeping the little boy nourished was a round-the-clock occupation.
“In 1975 we were blessed with another little boy,” said Susie. She talked with the particular Amish accent: throaty and deliberate. The Amish speak to one another in a language they call Dutch, which is the local way of pronouncing “Deutsch”: The language is in fact a variant of German. Since most Amish are educated in Amish schools, their English, while fluent, bears the mark of a second language: Their speech is exceedingly literary. “Everything appeared fine at first,” she continued. “Then, when he was six and a half months old, he got a cold. Just a regular cold. When we thought he was recovering from the cold, we put him down for a nap. And he slept and he slept, and we finally woke him up, but it was quite a different little boy than the one we had laid down. He was completely helpless. He had been just the most playful little boy, and now he couldn’t use his hands or hold up his head.”
It was winter. The roads were icy, which made it very difficult to get to the hospital using a horse and buggy, with its thin wooden wheels (calling a doctor was not an option, since there was no phone). They did make it to the hospital, though, and got another confused bunch of diagnoses, including pneumonia, which was not confirmed by an X-ray, and encephalitis. When Susie went home with baby Sylvain ten days later, all the doctor could tell her was that her son was very sick and might never recover.
“So we had two little boys to take care of now,” said Susie, and, uncharacteristically, looped back in her story to her memory of her third son’s awakening from that nap. “When he first woke up, he clearly wanted to hold up his head and start playing, but he couldn’t. And he just cried, heartbroken, and he would cry every time. Apparently, somewhere in his brain he remembered playing.” Babies can feel heartbreak, just like their parents. After a while Sylvain seemed to give up his memory of playing, and later he learned to lift one of his hands and one of his feet, and this made him smile. “Oh, he was just the sweetest little boy. People were afraid to hold him, but everybody loved him.”
Susie and Amos’s fourth son came along two years after Sylvain’s birth. “The doctor assured us he was okay. The doctor thought I was just overanxious, but by this time you start to wonder.” When Steve was eight weeks old, he was diagnosed first with an ear infection and then with meningitis. By this time Susie knew enough to be leery of diagnoses: “He just didn’t appear as sick as you’d expect with meningitis.” After they left the hospital, Steve seemed recovered but not quite: The parents noticed that his fontanel was inflamed. In the late 1970s CT scans were just coming into use, and baby Steve got one. “The doctor said, ‘The news is good and bad. He doesn’t have hydrocephaly. But we found a lot of brain atrophy. I’m afraid he is going to be just like your others.’
“I don’t know if you have any idea what we were going through by this time,” said Susie. I did not answer and waited for her to continue. “I can tell you straight out,” she said. “We had a hard time. With ourselves. But we had our hands full.” They had four small children, three of whom were severely disabled.
“That winter we went to visit grandparents,” Susie said. “I had the baby in my lap, and the two handicaps were on a mat in the back. All of a sudden my husband stops the carriage. He drove the horse into a snowbank to stand better. And I said, ‘What’s wrong?’ He said, ‘Something is not right back there. Sylvain is not lying there like he was.’ He grabbed him—and there seemed to be nothing there, no breathing, nothing, and I quick gave the baby to Elmer—he was seven years old at the time—and tried to do mouth-to-mouth. I didn’t really know how to do it, but I tried.” Eventually they knocked on a door, someone called a doctor, the doctor came and said that there was nothing to be done.
Susie told me in detail about the days that followed. There was a record snowstorm. It was nearly impossible to get to the cemetery. The body lay in their home for four days. It took the efforts of the whole local Amish community, and a tractor and plow, to enable them to bury Sylvain. At the cemetery, they had to leave the tractor, and shovel by hand because they could not see the gravestones for the snow. “It looked like a white room, because the snow was over our heads,” said Susie. The blank whiteness seemed the perfect image of her grief. Without pause, she went from describing the cemetery to describing the way she and Amos felt. “And when he passed, it seemed as though a part of us was left there at the cemetery. But people were nice and they came to visit us, and eventually we came to accept it. Levi had a hard time: It seemed he missed his brother so much, and he had a hard time because he couldn’t even speak.”
In the summer of 1979 Susie gave birth to a daughter, Livanna. Four days later Levi died suddenly.
“When she was about three and a half months old, I told the midwife that I’m not quite sure about her, I don’t think she is quite as active as other children her age. She looked at her and the doctor looked at her, and they both told me I was just overanxious.” Susie had been overanxious like this before, and she had been right. “A month later I came for a checkup, and the doctor said, ‘How do you feel about her now?’ I said, ‘Now I don’t need you to tell me, I know there is something wrong with this baby.’” Susie showed the doctor just what was wrong: The little girl could not kick with her legs; when she reached out, her movement was slow and her arm stiffened; if she wanted to grab a toy, she visibly had to struggle to get her hand into position. By this time Susie was ready to try something new. She told the doctor she was switching the baby to soy-based formula. This proved a good idea: Livanna started gaining weight faster.
“So. We accepted her. She was a cute little girl. She wasn’t as helpless as Levi and Sylvain were. By this time Steve had started walking—it wasn’t the normal kind of walk, he fell a lot.” But he was surprisingly self-sufficient for a baby who had made his parents feel so hopeless. He learned to feed himself at the age of twenty months. At two, he started speaking. Physical therapy seemed to help him learn to walk. Livanna compensated for her lack of muscle control as well: At six months, she started pulling herself around by her hands, which would serve her well in the future, too, since she never gained control of her legs. Though the children had some difficulty making themselves understood, their comprehension was clearly no worse than that of other children their age—confirming Susie’s sense that the two children she had lost, Levi and Sylvain, had been quite aware of all that went on around them but simply lacked the ability to express themselves in any way.
When Livanna was three years old, Susie gave birth to Ruben. “I thought there was better motion in his movements: He started holding his head well at six weeks, he squirmed well. I thought he was okay. When he was four months old, I got a walker at a yard sale. My husband said I was tempting fate. He got whooping cough, but he maintained muscle control. Everything looked fine. And the wonder of it stays with me to this day, because it stayed this way!” This was Susie’s one story with a surprise ending: Ruben was a healthy child who grew up to be a healthy adult. “I think everybody rejoiced with us that we finally had a child who could be okay.”
Alvin was born three years after Ruben. “He gained slowly, but doctors felt he would be okay, and it looked promising.” With Ruben healthy and Steve and Livanna doing well in grade school—Livanna never learned to walk but picked up reading easily when she was five—Susie may have lost some of her vigilance. “When he was one year old, he got diarrhea and got over it. Six months later he got it again, and that time it didn’t turn out so well. He lost his muscle control. When we got to the doctor’s office, we could barely wake him up, and when we did, he couldn’t hold up his head. He’d been starting to talk and he was feeding himself, and now he could not hold up his head.” A familiar nonsensical sequence followed: a misdiagnosis of meningitis, a referral to Johns Hopkins, where the doctors, who were by now familiar with the family, had nothing new to say. “We all cried, as though he’d died.”
Little Alvin cried and thrashed around constantly. Phenobarbital only made him worse. “It almost got the better of us for a while. We tried to bottle-feed him, but he was putting too much energy into sucking, getting just one ounce an hour. When we spoon-fed him, he tried to grab the spoon, because he’d been feeding himself, and he could do nothing with it and it broke his heart. We put him on the floor: He tried to crawl and fell on his face.” Susie remembered she had some medication left over from Levi, who had been dead for eight years. It was Valium, and it worked by settling Alvin down enough to enable him at least to eat.
In 1988, when Alvin was three, Livanna was nine, and Steve was eleven, and Levi and Sylvain had been dead nine and eleven years respectively, a beat-up car pulled up in Susie and Amos’s driveway. “Amos first thought he was a feed salesman,” said Susie of her first encounter with Holmes Morton. “And he came in and told us that he thought he knew what was wrong with our children. Now this just doesn’t happen, a man doesn’t come to the door and tell you what’s wrong with your children.”
***
Holmes Morton had been working at Children’s Hospital in Philadelphia. He had graduated from Harvard Medical School—this after forgoing college to work in the Merchant Marine, then serving in the navy, then deciding to study developmental neurology and entering college at twenty-five. So by the time he came to Children’s Hospital, Morton was in his late thirties, with a wife and three children. He came across a blood sample drawn from a boy in Lancaster County who suffered from a mysterious debilitating condition. “His story was—and what had fascinated me about the case—was that he had learned to sit up and walk and then he became ill and within a few hours he was disabled.” The boy was now four or five years old, and his diagnosis was “cerebral palsy”—in his case, an umbrella term that simply meant he had suffered neurological damage.
Morton used some technology that was new at the time and diagnosed the boy with glutaric aciduria type 1 (GA1), a disease that was considered so rare in the late 1980s that even most specialists had never seen a patient with it. It is a recessive disorder that causes the body to be unable to process certain amino acids, which build up. Much like with maple syrup disease, the body is set up to go into overdrive and fail when anything upsets its metabolic equilibrium. When a child with GA1 develops an ordinary bacterial or viral infection, he is likely to suffer a stroke that will do irreparable damage to the basal ganglia, the parts of the brain that are responsible for controlling movement and perhaps for other functions (the caudate nucleus, which is affected by Huntington’s disease, is a part of the basal ganglia).
Almost no one had seen a person with GA1, but Morton decided to go take a look. He took a day off, drove the couple of hours to Lancaster County, met the boy and his parents, and asked them if they knew of other children with similar symptoms. They said they knew a lot of them. “So I just came out and started finding these kids,” Morton said. “And by the end of that summer I had diagnosed twenty cases, within all the major family groups of the Amish.” GA1 would turn out to be as common among the Amish as maple syrup disease is among the Old Order Mennonites: Roughly one in ten people is a carrier.
The Amish had long held a fascination for geneticists: They were a closed population, they obviously had a number of genetic disorders common among them, and they were generally willing to cooperate with researchers. Most people I met in Lancaster County explained this surprising acceptance of modern medicine by saying that the Amish culture is, first and foremost, pragmatic: While something like television is rejected because it may distract people from their work, their faith, and their community, modern medicine, which can potentially help keep Amish people healthy, does not fall into the same category. So for years genetic researchers had taken blood, urine, and tissue samples from the Amish, especially those who were apparently affected with hereditary conditions. Holmes Morton found out that Victor McKusick, one of the world’s best-known geneticists and author of Mendelian Inheritance in Man, the bible of medical genetics, had visited the same households Morton was visiting now and had not figured out what was wrong with the children. Glutaric aciduria type 1 among the Amish became Holmes Morton’s own project.
Children’s Hospital did not encourage his research, so he left, finding a temporary home at the Kennedy Krieger Institute in Baltimore under Hugo Moser, a patriarch of neurological genetic disorder research who was portrayed by Peter Ustinov in the 1992 film Lorenzo’s Oil, about a little boy who suffers from adrenoleukodystrophy, another inherited metabolic disorder that destroys the central nervous system. “Hugo gave me a little bit of money to feed my family for the year,” Morton told me. “And at the end of the year Hugo put in a competing grant with mine with the National Institutes of Health. He is a pretty famous guy, so it was pretty obvious to me that I wouldn’t get the money.”
By this time Morton had spent a year tracking down Amish families affected by GA1. “He told us what he knew about glutaric aciduria type 1,” Susie told me of the day her husband mistook Morton for a feed salesman. “He came back that evening to collect urine samples. He came back after the weekend and said, ‘Susie, I found what I expected.’ Over the weekend, I had cooled off. I thought, now this is just another doctor who thinks he knows. But now, I tell you, I had to sit down.”
Morton put Susie’s sick kids on low-protein diets and riboflavin (vitamin B2). They improved little, if at all: The damage to their brains was indeed permanent. But he started testing babies and new-borns in Amish families, sometimes managing to warn the parents in time to restrict the child’s diet sufficiently to prevent a stroke. By the time he failed to get the federal money, he was already treating children in Lancaster County and could not stop. So in the spring of 1989 Holmes Morton and his wife, Caroline, set up a nonprofit organization called the Clinic for Special Children, which was a little grand for an operation that was limited to Morton’s car. They figured the Amish and the Mennonites, who had a system for raising money to pay large medical bills—they generally have no insurance, not even Medicaid, even though they pay taxes—would be able to gather some money to help care for their “special children.” In September of that year the Wall Street Journal printed a front-page story on the effort, drawing more than half a million dollars in donations that essentially launched the clinic. The Mortons moved their office from Holmes’s car into a space provided by Lancaster General. In another year, men from the local Amish and Mennonite communities held a barn raising—the sort shown in the movie Witness, where hundreds of men in identical black single-strap trousers and primary-color shirts work like ants to erect a building in a day. The clinic was built on land that belonged to an Amish farmer whose granddaughter Morton had treated for GA1. Thereafter the clinic survived on small fees it collected from patients, large and small donations, and regular fund raisers at which local residents auctioned to the larger public their quilts, buggies, and other handmade artifacts to bring in as much as a third of the clinic’s budget. The most expensive equipment in the clinic, which had allowed Erik Puffenberger to take his colleagues and patients into a new era of genetics, had been donated by the manufacturer.
The building I visited—the original barnlike construction plus an addition raised in 2000—looked like a Hollywood rendering of the Amish aesthetic: soaring ceilings, exposed wooden beams, shining hardwood floors, spacious offices for the two pediatricians, sparkling-clean exam rooms, and a general sense of friendly calm so rarely found anywhere, especially at a medical institution—particularly one where parents brought their very sick, their inexplicably crippled, their hopelessly unable to communicate, impossible-to-understand children. The secret to the calm, aside from an apparently boundless capacity for acceptance characteristic of both the Amish and Old Order Mennonite cultures, was a belief Holmes Morton seemed to project from the moment he set foot in Lancaster County: He knew what was wrong with the sick children here, and if he did not know, he could figure it out, and then he could cook up something that would help. Cook he did: Morton spent the first twenty minutes of our acquaintance telling me about an experimental pig-brain-bouillon treatment he and his junior partner at the clinic, Kevin Strauss, had devised for babies born with a disorder that apparently robbed the body of necessary compounds called gangliosides, causing children to become severely microcephalic. The process sounded downright bizarre—Strauss had gone to the butcher’s to purchase fifteen pig brains, which he boiled down to forty cubic centimeters of “brain soup.” And the logic was suspiciously simple—pig brains contain a lot of gangliosides—but the approach was probably quite similar to those that had led Morton and his colleagues to devise ways to manage diseases like glutaric aciduria and maple syrup disease.
The Clinic for Special Children came a few years too late to help Susie’s children. If this tardiness caused her particular regret, she had come to peace with it a long time before I met her. From the way she told her story, in fact, it was clear that Morton’s appearance in Lancaster County had marked a new era in her life. He named her children’s disease. He helped keep other children from becoming similarly disabled—although some 20 to 30 percent still suffered strokes, despite all the precautions. The words would certainly be too grand for Susie’s restrained speech, but perhaps Morton had managed to make her feel that her children’s suffering and her family’s grief had not been in vain. Susie told me of Morton’s work in great detail: She followed it in part because her sister, Rebecca, had worked at the clinic nearly from the beginning.
All of Susie’s own children were grown now. Steve was able to find work helping a family in whose basement apartment he was now living. Livanna was renting an apartment with two other disabled young women, helped by a home-care aide who came once a day. She visited her parents once every two weeks, arriving on a bus for the disabled. She lived on Social Security—a level of integration into the larger world that pushed the margins of what the Amish found acceptable, but church elders had apparently chosen to tolerate this, perhaps out of consideration for all the hardships the family had had to endure. Alvin, too, had found work out in the larger community, through a workshop for disabled adults, where he had the task of counting screws and packing them into boxes. He had a paycheck—between two and ten dollars for a day of work—which made him very proud.
Susie was showing me around the house, explaining the battery-powered lift used to get Alvin on and off the toilet and in and out of the bath, when a van for the disabled announced its arrival outside with a series of squeals and beeps. Alvin rolled in on his rechargeable wheelchair. He was very thin, dressed all in black, and he sat tilting noticeably to one side, his knees drawn up and his hands hovering close to his long face. He had never learned to walk or talk, so he communicated using jerky gestures and a lot of lopsided smiles. Susie introduced us. Alvin said he had had a good day at work.
***
“So the big joke now is that Hugo got his oil and got to be in the movie and Morton went to Lancaster County.” Seventeen years later, Morton still resented the way his mentor had undercut him. Hugo Moser had received his grant to do research into Lorenzo’s Oil, so named for a little boy (now a grown man) whose parents educated themselves in chemistry and medicine and devised a compound that seemed to help soften the symptoms of his adrenoleukodystrophy. Moser’s initial research had failed to prove that Lorenzo’s Oil worked—a fact Morton noted with obvious satisfaction, even though more recent studies of the compound had been much more hopeful. But Hugo Moser got to be in the movie.
It is one of those films with a plot so heart-wrenching as to make perception of its aesthetic qualities impossible. Nick Nolte, armed with a grotesque Italian accent, and Susan Sarandon play the parents of an adorable little boy who suddenly begins to have temper tantrums on the one hand and coordination problems on the other. He begins to lose his abilities to walk and talk before the family finds out what is wrong: adrenoleukodystrophy, a metabolic disorder caused by a mutation in the X chromosome. It is one of several mutations—like the one that causes a kind of hemophilia—that only women pass on to their children, of whom only the males are affected. This is another genetic condition that seems to have a conspicuous built-in cruelty. Since women have two copies of the X chromosome, they always inherit one healthy copy of the gene from the father, and this allows them to remain healthy. It is the boys who stand to inherit the one bad copy from the mother, with nothing to counterbalance it, and get sick.
Boys with adrenoleukodystrophy generally develop symptoms before the age of ten, then suffer from progressive neurological deterioration and die within a couple of years. Lorenzo Odone, whose story inspired the movie, lost his speech and all of his mobility but did not die. Years after he became unresponsive and should have been dead, he began to show signs of consciousness and learned to communicate using his eyelids and one of his fingers to sign “yes” and “no.” His parents believed this happened because of Lorenzo’s Oil, and this may or may not be true: Studies seem to show that the treatment is possibly effective only as a means of prevention and becomes useless once symptoms set in. Quite clearly, though, Lorenzo survived because his parents refused to let him die, which means they cared for him so closely and so attentively that they certainly did things that could never be measured and published in a medical journal to be reproduced in a patient population and checked in a proper trial. Their best medicine was not pure love: It was a thorough understanding of the disease earned through years of sleepless nights spent at libraries (Augusto Odone, the father, ultimately published several medical papers in major journals), combined with unblinking observations of the way the disease worked in their particular boy. In other words, it was the essence of medicine as it will be practiced in the future.
In the course of researching this book, I interviewed dozens of medical doctors, geneticists, and biochemists who defined their research in terms of “personalized medicine.” Some were looking for genetic markers that would allow doctors to identify patients who are likely to vomit when coming out of anesthesia—a common problem that is a major source of complications following surgery. Some were already testing patients with colon and other kinds of cancer for genetic markers that would predict their response to one or another sort of chemotherapy. The idea is that eventually even community-based physicians—those outside academic research centers—would routinely be using genetic tests to tell them which medicine to administer, and how, to a particular patient.
By the time I conducted these interviews, Holmes Morton had for seventeen years been practicing medicine one child, one life, and one illness at a time. He had conducted clinical trials that involved one, two, and three children. Some of these were trials of his own invention, like the brain-soup experiment. Others involved the use of experimental treatments on children who for one reason or another could not enroll in one of the larger academic trials. When I spoke to him, for example, he had begun administering valproic acid to a child with type 1 spinal muscular atrophy, a condition that destroys cells in the spinal cord, robbing a child of the ability to use his muscles, and usually leads to death in early childhood. The parents of this particular baby, a horse-and-buggy Mennonite family from Ohio, had located a large clinical trial of valproic acid in California, but the trial turned out to be randomized and placebo-controlled, which meant that the child stood a 30 percent chance of being assigned to a placebo group. “To make a long story short,” Morton said, “the family asked me if I would prescribe valproic acid in the hopes that it would help this child. Well, I prescribe valproic acid all the time for less interesting reasons, so I said, ‘Sure, why wouldn’t I?’ And we monitor liver tests, and we monitor blood counts to make sure the valproic acid is not causing any toxicity. And what’s the downside of a trial like that? Not much, you know.”
It was just the opposite of what was still medical gospel in the United States at the turn of the twenty-first century: that proper medical knowledge is gained only through evidence gathered from large-scale double-blind placebo-controlled randomized trials. Few people had yet noticed that the medicine of the future could probably at no stage be either blinded or randomized. But in southeastern Pennsylvania, a small group of slightly odd people was already practicing personalized genetics-based medicine.
***
Genetics-based medicine begins with a genetic diagnosis. In the old days—the 1990s—determining the genetic cause of a disease generally required a large group of patients and DNA samples from members of their families. Following the logic that genes generally travel in clumps—meaning that if a person inherited a mutation from one parent, she or he probably also inherited a sizable group of genes in the vicinity of the mutant—researchers looked for areas of the genome where all the samples seemed to be similar. This usually allowed them to focus first on the right chromosome, then on the right neighborhood in the chromosome, and gradually zero in on the gene. The search for a mutation took months or, frequently, years. Often, before a test for the mutation could be developed, a test for a genetic marker appeared. This happened at the “neighborhood” stage of the search and essentially amounted to looking for signs that the person had inherited the suspect region from the affected parent; the test invariably required a DNA sample from the affected person, too, to ensure that both the person being tested and the affected parent carried the marker. Marker tests could also yield inconclusive results.
Technology that appeared in the new millennium allowed scientists to look at more of the genome much faster. The Clinic for Special Children received a donation of equipment from Affymetrix, a company that made machines that could rough out the map of a person’s genome in the space of about three days. The technology was based on an array of genetic markers: Erik Puffenberger, when we met, was using chips that contained ten thousand markers, and he told me breathlessly that Affymetrix was about to come out with a five-hundred-thousand-marker chip. By the time I was writing this chapter less than six months later, Affymetrix had announced the coming of a million-marker chip, and, less than a year after that, when I was editing it, the 1.8-million marker chip had already arrived.
Where it used to take months to scrutinize three or four hundred places in the genome for conspicuous matches, the new machines took three days to look in ten thousand spots. The number of markers meant that, instead of using a large patient population, Puffenberger could now take just five, three, or even two people with the same disorder. Alternatively, he could test a single affected person and compare his genome to that of his unaffected siblings, looking for areas of difference that could be significant. Puffenberger had done this in the case of a family that had had three children born with an extremely severe seizure disorder—the babies seemed to start seizing in utero and after birth continue to have thousands of seizures a day. Two of the children had already died, so Puffenberger compared samples from the single affected child to those of the child’s six healthy siblings, and located the mutation.
The clinic had had the equipment for all of two or three months by the time I visited. Puffenberger had already used it to map four or five disorders and had grown accustomed to comparing the new era of genetic mapping to the dark old days when one had to labor for years—as though many decades had passed. I arrived on the second day of Puffenberger’s three-day mapping cycle. He was arranging tiny vials of samples on a palm-sized tray.
“These two have an unusual disorder,” he said, looking at small drops of liquid in a vial. “Mental retardation, and I believe they have seizures. We think this might be a new disorder. They are Amish from out in Indiana, and we think this might be a new disorder.
“Then these are four patients, Mennonite patients from Canada, who have a muscle myopathy.
“These are two patients here at the clinic who have an unknown mitochondrial disorder. They are brothers.
“And here we have a child that died, and we are trying to figure out if they had a chromosomal abnormality. And the next child then had a seizure disorder that we know is not the one we recently mapped, so we are adding him to our big panel of genotype seizure patients.”
Puffenberger used a tiny pipette to put a fluorescent “tag” on each sample and left them in the fantastical Affymetrix machine to “hybridize.” He then led me into another room, a very large one, where the level of background noise from all the lab equipment approached that of a roaring engine. There on a small desk Puffenberger kept his PowerBook, where a collection of Excel files held the fruits of his labors.
Puffenberger opened one of his files with apparent pride. It contained the data on three siblings with a severe dystonia disorder, and two other children, from two different families, who had turned out to have the same disease. We were looking at tens of thousands of Excel cells with the letters AB, BA, AA, or BB in them. The first order of business, once the ten thousand markers had been mapped, was to look for AAs and BBs. “These patients all have the same disorder,” explained Puffenberger, “so we are interested in finding a region where this patient, this patient, and this patient are all homozygous for the same allele.” Every so often an area of repeated pairs of letters showed up, but some of these could be easily dismissed—either because they were only very small pieces of DNA or because control samples (people with a different disorder or healthy people from the same population) were also homozygous in that area.
Once Puffenberger identified a large area of homozygosity, he worked on the assumption that the defective gene was found there. The next step was going to the online database of known genes maintained by the National Center for Biotechnology Information, a resource of the National Institutes of Health, and looking at genes that are known to reside in the suspect area. The NCBI data, culled from the Human Genome Project, included a list of genes whose functions had been studied or theorized, as well as a list of genes that were not known to do anything in particular—either because they did not or because no one yet knew what they did. For this disorder, Puffenberger decided to look first at two genes, one of which was known to cause seizures while the other was known to cause a movement disorder when it was knocked out in a mouse. He would sequence both genes. If he did not find a mutation, he would go back to the database to identify other candidate genes and sequence them.
Puffenberger made the entire procedure as exciting as one could make a very long process of chasing numbers and letters. It did seem that the quest for the cause of disease had lost much of its detective-novel luster and turned largely mechanical. The impression was slightly deceptive. The straightforward number-crunching route worked only some of the time. Other times, Puffenberger had been stumped. Indeed, one condition had stumped the entire clinic for years. It was a kind of retinitis pigmentosa, a disorder that causes progressive loss of vision. In the Amish, it was accompanied by a loss of reflexes and position sense: Affected people have an odd gait and trouble gauging their movements. Caroline Morton told me of one young man who would crush a paper cup if he were given one to drink from, because he could not quite tell what his fingers were doing.
Dr. Morton and I passed another affected person, a middle-aged woman, on the winding road to the clinic. “She shouldn’t be out here,” he said. “She has retinitis pigmentosa, like we were talking about. She has bad night vision and also almost no reflexes. She also has deafness. At some point—I’m not sure exactly how it happened—but Caroline hired her to clean our house. And my daughter Sarah walked in, and she was there with the vacuum cleaner, dragging it around. And she couldn’t hear well enough to know that it wasn’t turned on, and she couldn’t see well enough to know that it wasn’t cleaning.” Something told me this was not the only time the Mortons tried to supplement their good work at the clinic in ways that were not entirely practical.
It was back in 1999 that a group of scientists, including Dr. Morton, identified a likely location of the gene that caused posterior column ataxia with retinitis pigmentosa, as the condition was formally described. They theorized that a single mutant gene would cause damage both to the spinal cord and to the retina. And now Puffenberger had spent years looking for the gene. “We sequenced every gene that is expressed in the retina, and they are all normal,” he complained. “Then we went and sequenced all the other genes that are expressed in the brain, and they are all normal, and now we are sequencing the ones that really make no functional sense whatsoever, but it’s got to be one of these! So it’s not always easy and obvious.”
It may not always have been easy and obvious, and it was profoundly frustrating at times, but on the whole, genetic analysis as practiced at the Clinic for Special Children in Strasburg, Pennsylvania, represented a thorough demystification of the science.
***
The P. family came in with two boys, ages five and six. Morton knew the Amish family well: Its four affected children had allowed him and Puffenberger to diagnose a disease that had not been named, and to find the mutation that caused it. The parents were both thin, very light-haired, very young, and very tired. They had had extremely poor genetic luck: Four out of four of their children were affected. Children with this disease are born apparently normal and develop well, with perhaps slight motor delays, until the age of eighteen months. Then they begin having seizures, their language ability disappears, and social skills deteriorate. “If they were somewhere else, they would probably be diagnosed as autistic,” Holmes Morton explained. He had as little regard for this possible diagnosis as for any umbrella term that he believed obscured the fact of a genetic abnormality.
The two P. boys were beautiful, with large eyes and smooth light brown hair, cut roughly—clearly at home—and a little long. They wore maroon shirts and the usual thick black trousers with suspenders. When I came in, they were sitting quietly in their parents’ laps. Then Isra, the younger boy, stood up, stumbled over to me uncertainly, and poked his finger at the fly of my jeans, which was directly at his eye level. He then leaned with his elbows on a chair seat, stuck his head against the chair back, and pushed. His brother Nathan was doing the same in his father’s lap, butting his head against his father’s stomach insistently.
Isra had noticeably better coordination than his brother. He had a vagal nerve stimulator—an electrical device that is implanted in epilepsy patients to help control seizures. His older brother, unfortunately, was not a candidate for this surgery, because he was having seizures on both sides of his brain. Isra’s seizures had stopped after his surgery. “We thought we had it licked,” said Morton. But after nine months the seizures returned, although they were apparently less frequent than before.
Susie, the boys’ three-year-old sister, was affected a bit less severely. “She is talking more than the boys ever did,” said their mother. The boys were now both on the floor, Isra rolling around with his diaper sticking out the top of his trousers and Nathan sitting quietly. Their youngest brother, Ethan, may have been the luckiest: He was diagnosed early, because by that time Puffenberger had identified the mutation that caused the disorder. Dr. Morton put him on valproic acid, which is commonly used to treat seizure disorders and some other neurological conditions, and so far, at the age of twenty months, he had not had seizures. He was learning to talk.
The boys had the clinic’s disease of the month. The clinic team’s article on identifying the mutation was coming out in the next issue of the New England Journal of Medicine. They had not only defined the disorder but had found a mutation that seemed to shed new light on a substance called contactin-associated protein-like 2, or CASPR2, which, they now suggested, influences brain development. The genetic mutation in these children meant they had less CASPR2 than is normal.
“Maybe as they grow older we might still see changes?” asked the father. Ethan’s apparent health had made him hopeful that valproic acid might help his older sons, too. Morton nodded.
“Interesting thing about valproic acid,” he began, and launched into a small lecture involving the spectacular qualities of a remarkably versatile drug, gene expression, and the small but valid hope that he still had for being able to help Isra, Nathan, and Susie. “These children are actually better off than Annabelle was,” he pointed out, referring to a girl from a different family. “She just seized until her brain burned out.”
The father nodded. This was clearly not the first time he had discussed gene expression with Morton. But today the family had come in with a more pedestrian complaint: Both of the boys had earaches. Morton had given them ibuprofen, and as the visit went into its second hour, it became evident that the pain reliever was working. “What was the name of the medicine you gave them?” the father asked. Ibuprofen, said Morton, and added that Tylenol would also work. “Are they safe to take?” the father double-checked. “Are they available in drugstores?” Thanks to Morton and his colleagues, knowledge of gene expression was more common than ibuprofen and Tylenol in the very separate world of the Old Order Amish.
Morton walked the P.’s to the waiting area, where he told the receptionist, “We had short visits.” The family had spent an hour and a half in the exam room. They had had time, too, to talk about other families with similarly affected children, and to agree to get one of them to come in to be tested for the newly discovered mutation. Morton had promised to do the test free of charge.
***
On the evening of the second day I spent with Morton, I finally saw him eat. Lancaster, Pennsylvania, has a perfectly ordinary highway cutting through it, with discount shopping malls, Staples and Holiday Inns along it, as well as a roadside Waffle House. I sat in a booth with Morton, Puffenberger, Strauss, and Charles Hehmeyer, a medical malpractice lawyer who had driven the two hours from Philadelphia to help the clinic’s staff teach a class at Franklin and Marshall College, where we would all go after dinner. On the face of it, this was a clear case of overkill: Four grown, professional, even famous men teaching a two-hour undergraduate seminar was probably three men too many, even if the students were the sort most valued by Morton—unspoiled by medical school and the business of medicine as business. But I had already realized that resources around here were allocated very differently from anywhere else I had seen, especially anywhere else in the United States.
The topic of that night’s Franklin and Marshall class was newborn genetic screening. The team’s basic policy suggestion: test all babies for all diseases, including rare ones. Morton had successfully campaigned to add some rare disorders to Pennsylvania’s newborn screening panel. Charles Hehmeyer had been suing hospitals across the country for malpractice in cases where children died of or were disabled by genetic disorders that could have been diagnosed and addressed at birth. A few unlucky undergraduates were assigned to defend the opposing view, and they had done the best they could to advance the argument that the diseases were so rare that testing children for them was, on a large scale, a waste of money. This reasoning, standard for health-care bureaucracies, was indefensible under the circumstances. First, adding disorders to the existing testing panels barely increased the cost of the procedure. Second, by Hehmeyer’s count, in the United States a thousand children a year were killed or injured by the preventable effects of undiagnosed genetic metabolic disorders. And third, these four remarkable men had come to tell the students that, basically, everyone should be tested—for everything, if necessary.
The intoxicating sense that anything was possible, which pervaded the work of Morton and his associates, was natural and integral to his thinking. Within perhaps half an hour of meeting, he and I had engaged in a discussion about the pros and cons of testing children for adult-onset diseases. Conventional wisdom, professional consensus, and general policy were all clear on this much: Genetic testing of minors should be performed only if it is of immediate medical benefit. My own mutation was often used as an example of a mutation for which it would be counterproductive and possibly dangerous to test a child. The arguments were that the child would come of age some years before she was likely to develop cancer and could make her own decision about testing then—by which time effective treatments might have been developed—and that informing her parents might result in fragile-child syndrome and otherwise complicate relations. But just a week earlier I had heard Stephen Narod, billed as the world’s most-cited expert on breast cancer, tell a conference audience that the course of breast cancer in mutation carriers seemed to be determined in adolescence. For example, a girl with a BRCA1 mutation who had her first period after the age of fourteen was less than half as likely to develop premenopausal breast cancer as a girl with the mutation who had her first period at eleven or earlier. This, said Narod, seemed to suggest that whatever ultimately set off the cancer started happening at puberty. My mind rushed: It was entirely possible to affect the age of onset of menstruation through exercise and diet. Should I have my daughter, who was four and a half at the time, tested for the mutation and then decide, say, whether to encourage her dream of becoming a professional figure skater? Professional-level athletic training would give her a good shot at delaying the onset of periods, thereby cutting her risk of cancer in half. Granted, choosing a demanding and dangerous sport was a complicated decision and I was not certain I would ever really encourage it, but now it seemed there was an important unknown in the equation. Following his talk, I asked Narod whether his study results suggested that prepubescent girls should be tested for BRCA1 mutations. To my surprise, he adamantly defended the professional consensus, saying children should not be tested.
Morton, on the other hand, was in favor of genetic testing, period. His arguments, too, were unassailable. First of all, knowledge was power, and diagnostic knowledge meant the power to heal, or at least to treat. In the case of incurable and untreatable diseases, the right genetic diagnosis would at least save parents tens or hundreds of thousands of dollars that they might otherwise spend trying to figure out what was wrong with their children—something that had happened to a number of Amish and Mennonite families—and might bring a kind of peace, as it clearly had for Susie, whose children Morton had diagnosed when it was too late to help them. Attempting to help even a hopelessly sick child might ultimately yield treatment for others with the same diagnosis—provided there was a diagnosis. The same was true for adult-onset and late-onset diseases, Morton argued. Take Huntington’s. Studying people believed to be presymptomatic would yield a better understanding of early symptoms, which would ultimately lead to treatment or prevention. The same argument held for hereditary cancers. Fundamentally, he believed, the more you knew, as a patient or as a doctor, the better. Sure, one had to be honest, caring, and ethical, but special rules created to insulate people from genetic tests in particular seemed only to irritate Morton and his team.
I came to think that the difference between those at the Clinic for Special Children and other doctors, geneticists, and genetic counselors I had met was that here in Lancaster, Pennsylvania, people really believed that treatments, cures, and other breakthroughs were just around the corner. The rest of us talk about living in an age of unprecedented medical progress; these people were actually living in it. Most medical researchers have had the experience of spending several years working on a failed treatment—or even just a failed idea for a treatment that was never so much as tested. Morton, despite his grudge over having been beaten out for a grant two decades ago, had never experienced the sort of devastating failure that irreparably alters a person’s sense of time, progress, and his own utility. In fact, he had to be one of the luckiest doctors on the planet. He had built his own clinic. He had revolutionized health care in two populations, the Amish and the Old Order Mennonites. He had developed effective treatments for diseases that used to cripple and kill universally. By all accounts, his less-than-total success with glutaric aciduria type 1 troubled Morton terribly, but on the whole he had one of the most creative and rewarding jobs in all of American medicine. What for other doctors, those anchored in traditional research centers, might have been career-making events were for Morton virtually daily occurrences: identifying new diseases, inventing new approaches to treatment, running experiments at will.
“We have our gene therapy,” he told me, laughing. The promise of gene therapy, which had in the 1990s seemed like the imminent and obvious result of all the advances in genetic research, had been receding for nearly a decade. In 1999, at the University of Pennsylvania, an eighteen-year-old man named Jesse Gelsinger died four days after receiving an experimental gene therapy treatment aimed at curing his ornithine transcarbamylase deficiency, a metabolic disorder that had required him to stick to a low-protein diet and a drug regimen. His immune system went into fatal overdrive in response to the adenovirus used as the vector to deliver the therapeutic gene. He died of inflammatory shock: His blood developed clots, and many of his organs failed. The Food and Drug Administration reacted by shutting down a number of gene therapy trials around the United States; several research centers shut down their trials voluntarily. The University of Pennsylvania disciplined the director of its gene therapy program, James Wilson, by restricting him to animal experiments.
The first human gene therapy trial considered successful was performed at the Hôpital Necker-Enfants Malades in Paris in 2000–2002. It involved eleven boys affected with the “bubble boy” disease, the severe genetic immune deficiency. (The patients were all boys because their particular mutation was X-linked.) Nine of the boys were considered cured. Within two years of the trial, however, three of the patients developed leukemia. One died, while two others were helped by chemotherapy. As soon as news of the first case of leukemia got out, the Paris hospital halted its trial, and similar trials were stopped in the United States. The leukemia was subsequently shown to have resulted from the gene transfer—in yet another in a long line of setbacks showing that routine gene therapy is probably decades away.
In 1995 the Wall Street Journal predicted that a gene therapy product would be on the market within a year. That may have been hype, but certainly by June 2000, when President Bill Clinton and British prime minister Tony Blair stood side-by-side to announce the completion—technically the near-completion, at that point—of the sequencing of the human genome, gene therapy seemed at hand. This was the basic promise of the era of medical genetics. It would allow doctors to dig down to the root causes of disorders and body responses. It would then allow doctors to calculate the best course of action for treating a particular individual. Best of all, it would allow doctors to tinker with the mechanism itself, treating not the symptoms of a disease or even the disease itself, but the cause of the disease.
This has already happened, in a way. Eight of the boys from that Paris trial, including the two who survived leukemia, were alive and basically healthy at the time of this writing. Normally, children with this disorder could not survive more than a year without a bone-marrow transplant. In fact, the very first gene therapy attempt, performed on a four-year-old girl from Cleveland in 1990, was successful: Ashanthi DeSilva, who suffered from an adenosine deaminase deficiency, another cause of severe immune deficiency, was cured. Gene therapy trials in patients with lung cancer, pancreatic cancer, and malignant melanoma have all shown promise. Several lives have been saved. The difference between the promise of gene therapy and its practice to date is scale. The initial vision, even if no one quite articulated it, was that of an assembly line: All of us become reduced to a long line of letters, all of which can be examined, the causes of disease pinpointed and fixed. It would be like doing a check on a problematic computer hard drive, combing through every byte of information to identify and, if possible, to correct each error.
That may happen eventually, when we learn much, much more about the mechanisms by which genes cause disease. But it may never happen. It may turn out that the uniqueness of each human body exceeds all the computing power humans are capable of developing: There will always be too many variables and unknowns.
The clinical trial that ended with the death of Jesse Gelsinger involved seventeen other people—none of whom suffered a reaction like Gelsinger’s. There was talk that if the young man’s own treating physician had been involved in his care following the gene transfer, the complications could have been handled better. Knowing his patient, he might have used his experience and his informed intuition to help him. It seems obvious, but in a basic sense it goes against the very premise of gene therapy: that a single genetic condition will have a single genetic cure, which can be administered almost automatically.
What Morton meant when he said “We have our gene therapy” was actually referring to the use of liver transplants. He had figured out that maple syrup disease can be cured by liver transplant. Even though the patients’ bodies were genetically programmed to lack a necessary enzyme, the insertion of a healthy liver would fix the problem. Several of Morton’s patients—some who had problems that exacerbated their symptoms, and one who had had enough of drinking formula—had opted for the operation. In a particularly exciting experiment, a team in San Diego transplanted a healthy cadaverous liver into a maple syrup patient and the maple syrup patient’s liver into a man who was dying of liver cancer. The maple syrup liver was healthy, and the recipient’s body managed to provide the enzymes to make it function normally. “That’s actually the neatest thing about transplants—what we call ‘domino transplants,’” said Morton, and then repeated his almost-joke about already practicing gene therapy.
He was right, as usual. Gene therapy, like genetic medicine in general, will be practiced one patient at a time. And this was exactly what was already happening at the Clinic for Special Children. Erik Puffenberger was already isolating mutations one patient at a time. Holmes Morton and Kevin Strauss were inventing treatment protocols one patient at a time. This was the handmade version of the imagined assembly line of the future. That future may or may not happen, but until then, we all will want a kindly country doctor tinkering with our genes, which he can navigate like they were his own.
Chapter 11
ANASTASIA KHARLAMOVA, a tall, pretty, and confident woman in her early forties, shed her urban-professional image by exchanging her sheepskin coat for a dirty lilac down number and slipping on a pair of hiking boots that had seen better days. She led me down a gravel path, through a gate, to a field filled with cages holding hundreds of silver foxes. We entered a covered aisle lined with two rows of female foxes. They barked and squealed and made funny quacking noises and banged their aluminum feeding boxes with their paws, trying to draw attention to themselves. Anastasia murmured Russian endearments as she walked along, occasionally stopping to take a fox out of a cage and cuddle her. One of the foxes resisted going back in, wriggling into Anastasia’s arms and angling to lick her face.
A few aisles over, we were greeted by ominous silence—until Anastasia touched her fingers to the cage bars. Then the fox in the cage would bare her teeth and lunge at the front of the cage, closing her mouth with a metal snapping sound.
“Careful of your nose,” said Anastasia, addressing a fox. “They have no teeth left by the end of their first year,” she explained, turning to me.
The silver-fox farm outside of Novosibirsk is probably the longest-running continuous genetic experiment in the world. In the 1950s the Soviet geneticist Dmitry Konstantinovich Belyaev set out to figure out what happened to wolves on their way to becoming dogs. That is, how did wolves, which can be generally, but accurately, described as weighing between fifty and a hundred and thirty pounds, having a narrow chest and a powerful back, possessing a bulky coat that is gray to gray-brown in color, as well as stout and blocky muzzles and pointy perky ears, manage to turn into creatures that can weigh as little as two pounds or as much as a hundred and seventy; have a long stringy white coat or no coat at all; have a barrel chest or a ridge down a slender back; have a square jaw or ears that flop all the way to the ground? Granted, people bred dogs to look a certain way—but any breed had to start with a spontaneous mutation or mutations that changed the wolf’s coloring, coat, the degree of ear perkiness, or any of the other components of wolf morphology. Everything science knew about mutation rates said that this could not have happened in the mere twelve to fifteen thousand years that had passed since wolf started turning into dog.
Belyaev was a lucky man: He was working with animals. It had been roughly a dozen years since the science of genetics had essentially been banned in the Soviet Union. Former geneticists were working as housekeepers and street cleaners. Belyaev managed to continue studying animal genetics under the guise of doing physiology research. In the late 1950s, as Soviet policies relaxed following the death of Joseph Stalin, Belyaev was tapped to head a new genetics institute, to be founded in Siberia. He gathered scattered geneticists from around the country—one of the women he picked to head a laboratory in the institute had worked as a preschool teacher until she was exposed as a geneticist and fired, eventually finding work playing piano in a restaurant—and set up the institute and the experiment of his dreams. He picked foxes because they were closely related to wolves and could be obtained in large numbers, from fur farms.
Belyaev’s theory at the start of the experiment was that there was something about the process of domestication that threw genetics out of whack. “Dmitry Konstantinovich believed that behavior is regulated through a complex combination of regulatory molecules, including hormones, neurons, neuron receptors, hormonal receptors,” explained Lyudmila Trut, a geneticist whom Belyaev had drafted as a college senior half a century earlier and who took over the silver-fox experiment after Belyaev’s death in 1985. “And he believed that these complex interdependencies accounted for variations in behavior.” Trut, a very small woman wearing very large eyeglasses, had been teaching for more than four decades, and she spoke like a lecturer: slowly, clearly, and using complete sentences that she could drop upon being interrupted and then pick up again. “So that when animals were selected for behavior—let’s call it domesticated behavior—this actually led to changes in the regulatory mechanisms: the hormonal systems, the neuronal systems in the most general sense. And Dmitry Konstantinovich supposed that by changing the state of these regulatory molecules in the process of domestication, we changed the functional activity of a great many genes, causing the broadest spectrum of changes.”
Dmitry Konstantinovich Belyaev turned out to be right. First, he proved that it is possible to breed for behavior—in other words, that behavioral traits are genetically determined. He began with a hundred female and thirty male foxes, whose reactions to humans were closely observed by researchers. Since the foxes came from a commercial fur farm, they had cleared the first hurdle on the path to domestication: They were capable of reproducing in captivity, and they were not afraid of humans. Fear, it could be said, had already been bred out of them. What differentiated the foxes from one another was their degree of friendliness toward humans.
The Siberian researchers eventually developed a 9-point friendliness scale, where +4 denotes an animal that eagerly jumps out of the cage to be cuddled by a human, while a -4 aggressively lunges at a human even when the cage is closed. A 0 reflects an animal that exhibits neither aggression nor friendliness: It does not attack but does not allow itself to be handled either. Out of the first group of foxes, Belyaev selected a very small percentage of the females and an even smaller percentage of the males—those deemed the most tame—and bred them. Nine years and nine generations of foxes later, Belyaev was in possession of a small population of silver foxes that were unlike any silver fox that had gone before. They loved people. They loved to be given attention by people. They loved to be handled by people. They were, from all appearances, ready to leave their cages and go live with humans in their homes, becoming fully domesticated.
The foxes stayed in their cages, though. The experiment was designed to limit human contact to avoid contaminating genetic influences with environmental ones. The farmworkers who fed the animals were not allowed to linger near the cages of friendly foxes. To ensure that workers maintained the same attitude while walking past the cages of tame and aggressive animals, the experimenters often mixed the animals, placing the friendly and unfriendly types in adjacent cages. There was no doubt: Animals could be bred for behavior, and dramatic changes in the behavior of a species took mere generations to achieve.
Once they proved that they could domesticate the wolf’s nearest relative in nine generations flat, Belyaev’s researchers moved on to other animals. They took on minks, which seemed to present a challenge. Unlike the fox and the wolf, minks are not universalists: While the canines can live just about anywhere, minks have strict location requirements, setting up home only near water. In addition, unlike wolves and foxes, they are loners. So the idea that a mink could be bred to the point of being domestication-ready seemed dubious. Still, the experiment worked, once again proving that it is possible to breed animals for behavior, which proved that behavioral traits are genetically determined.
Both the minks and the silver foxes were farm animals, accustomed to living in captivity and unafraid of people. Now the experiment had to be tried on wild animals. In the 1970s Belyaev’s people went on a rat hunt in the forests around Novosibirsk. They looked not for rats that lived in building basements but for the certifiably wild sort. Many of the captured rats died. Many others refused to reproduce. The rest—roughly two hundred, including the first generation born in captivity—went on to form another historic experiment. The researchers divided them, at random, into three groups. One group would be bred for domestication: Only the friendliest of the rats would be allowed to reproduce while the rest were killed. Another group would be bred for aggression: Only the meanest ones would be allowed to have babies. The third was a control group: A small number of randomly chosen rats would be allowed to reproduce in each generation, presumably producing offspring that were little different from their wild forebears. The control group fell victim to budget cuts around the time the Soviet Union collapsed, but the tame and aggressive groups lived on, the latter maintaining an average aggression score of -3.
Irina Pliusnina, a small middle-aged woman with close-set eyes and a broad smile, led me into a large barn filled with a noxious smell. She handed me a scrubs-green robe and slippers to change into: If Anastasia had changed to keep her clothes clean when she handled the foxes, here the goal was to keep me from infecting the rats’ environment with anything I might have dragged in from the outside. She opened a cage and gently picked up a rat by putting her gloved hand around the rodent’s body.
“Here, my little girl,” Pliusnina cooed. “Look, you could never handle a laboratory rat this way. They pick them up by the tail in labs. Our rats can’t stand to be handled by the tail. They like it only when they are handled like this.” She was basically embracing the rat. “What a good girl. She is one of those scary wild rats of Novosibirsk, you know, the stuff of legend for many years.” The rat stretched its head toward Pliusnina, as though reaching for a kiss. The researcher leaned down to her subject, gushing: “So you are my mean wild rat. Mean mean mean rat. Mean mean mean mean.”
The real mean rats were in cages in the room next door. Pliusnina carefully chose a cage to open: All of the rats were either pregnant or nursing, which made them especially aggressive (the tame rats in the other room were also in various stages of motherhood, but this did not deter them from cuddling with Pliusnina and even letting her handle their tiny offspring). Finally, she opened a metal door. The rat stood on her hind legs, her front paws lifted as though ready to strike.
“This one is a boxer,” said Pliusnina. “If I reach for her, she will attack.” This made her roughly a -3 on the tame-aggressive scale. “Quite a contrast, yes?” said Pliusnina. “That’s sixty-seven generations of selection.” Small change in evolution time, but further proof that breeding for behavior was possible, even in a population of animals caught in the wild.
Pliusnina continued to sing the praises of domesticated rats. They were, she explained, basically much nicer creatures. They were calmer, more self-confident, less nervous, and more inclined to try new things than their aggressive cousins—better-adjusted all around, in other words. In an “open-field” test, where rats that are normally caged are placed in a relatively large round arena and videotaped, the tame rats showed themselves to be much calmer than the aggressive ones: They ran around less spastically, and they defecated less. In another test, the rats were placed in a shallow tub filled with milky water, so they could not see the bottom of the tub. Their goal was to swim to a small platform on which they could sit: Otherwise, the tub was just deep enough to force them to keep swimming. The top of the platform was obscured by the milky water, but its location remained stable. With four swims a day, it took the domesticated rats just one day to learn to find the platform, while the aggressive ones took five days.
The tame rats reaped rewards for their tameness: They had more babies, and, like the tame foxes, they could have them more often than the aggressive group or than is normal in the wild. By the time the tame rats were in their thirteenth generation, tests showed that their pituitary-adrenal system had grown far less active in responding to emotional stress. By the twentieth generation, their basal levels of corticosterone, the rodents’ primary stress hormone, were consistently lower than normal. The Siberian geneticists were breeding happy, well-adjusted, and highly fertile rats.
After a while, they got into breeding other kinds of rats as well: disturbed rats, cataplexic rats, and hypertensive rats. The last were laboratory chief Arkady Markel’s pet project. Markel was a soft-spoken bespectacled white-haired man who had a large office with a corner cordoned off to form a sort of cubicle, in which he sat, partly obscured by wooden partitions, staring calmly at his small flat-screen computer monitor. He wore a gray soft-knit cardigan. One got the feeling that if Arkady Markel were a rat, he would not do well on the open-field test. He would, on the other hand, be tame to the point of depression, and would certainly not be hypertensive. But, being human, Arkady Markel had great compassion for his hypertensive research subjects.
Markel’s rats, bred for hypertension, turned out to share a very specific psychological profile. In unfamiliar surroundings, they tended to have a higher-than-average interest in exploring. But while they shared this trait with Pliusnina’s supertame rats, they were different on other scores: When they saw a stranger rat, for example, they expressed less fear and more aggression than might have been expected. They were, in other words, doers.
“Strictly speaking,” explained Markel, “hypertension is not a disease but an aspect of an individual’s psychological makeup. Its purpose is to ensure an active state. Hypertension is the price of success.” Hypertension, in Markel’s opinion, is a classic example of a trait that provides a selective advantage. First, hypertension—at least the sort he studied—is genetic, though probably extremely complex, caused by a large set of genes, each of which might play only a small role in shaping the condition. Second, the condition affects an extraordinarily high percentage of the human population: more than a quarter of all adults in developed countries. Third, if the effects of hypertension were solely negative, the trait would have been washed out of the population, or at least watered down. But Markel argued that the condition goes hand in hand with modernity, enabling the individual energy output that competitive contemporary societies demand—which was how the condition grew more and more common.
Markel had set out to breed rats that would have high reactive blood pressure—that is, their blood pressure would rise higher than other rats’ in response to stress. In order to measure the rats’ blood pressure, the researchers placed a tiny cuff on the animal’s tail, thereby fulfilling both requirements of the experiment: The cuff provided stress to the rat and measurements for the scientist. To measure a rat’s resting blood pressure, the researchers placed the creature in a jar saturated with enough ether to put the rat to sleep for about five minutes, which was enough time to place the cuff on its tail and take the measurements. It turned out that rats bred for high blood pressure under stress also had higher-than-average resting blood pressure. “Because all of life is stressful,” explained Markel plaintively.
As responses to stress go, spiking blood pressure is perhaps the most constructive. In any case, it corresponds to our idea of the norm—unlike, say, going catatonic, which corresponds to our idea of mental illness. Markel and his colleagues created a line of rats that froze in response to stress, such as being scared or being pinched. Whatever gene predisposed rats to going catatonic, it was inherited in a dominant pattern—that is, if one parent was affected, half the offspring would be affected as well—which made it relatively easy to create a breed. They got a population of rats inclined to freezing in an uncomfortable vertical position, and proceeded to decapitate them and study their brains and blood. The catatonia-prone rats turned out to share a number of neurological and hormonal traits with human schizophrenics. At the same time, they also shared a number of traits with humans who are depressed: They had lower levels of certain hormones and neurotransmitters, and they had sleep patterns characteristic of depressives. They failed one of the standard ratdepression tests, though: They appeared to maintain their ability to enjoy sugar water, which may have meant they retained their ability to enjoy life generally. At the same time, they acted depressed in another common test: When they were placed in a tall glass jar partially filled with water, they gave up and started floating after only a short period of kicking their legs in a doomed attempt at escape. This, Markel’s researchers suggested, may have marked their cataplexic rats as suitable models for studying both schizophrenia and depression—making them a good first stop for testing new antidepressants and antipsychotic medication. At the same time, some other researchers at the institute were arguing that the quick-to-give-up rats were actually wiser rats, rational individuals who opted to save their energy. Pliusnina’s tame rats also tended to give up faster in the glass jar.
“The problem with these tests is that we cannot ever tell what they are thinking,” said Nina Popova. “Did the animal go still because it has no fear or because it is paralyzed by fear?” Popova, who founded the Laboratory of Behavioral Neurogenomics in 1971, received me in her office about a block from Markel’s lab, in a dilapidated gray concrete building, the sort that had looked modern half a century earlier. The office was square, with glassed-in bookshelves of polished wood and a massive oak desk that took up most of the room. It looked like the study of a classics professor, someone who studied things so established they were virtually calcified. But Popova was studying something very new. She aimed to trace what she acknowledged was “the very long road from protein synthesis to behavior”—that is, she was trying to define the relationship between genes and the ways people, or at least mice, act.
Popova’s lab had its own strain of cataplexic rodents: She and her staff studied mice. Her mice were quite like Markel’s rats: They froze upon being pinched and stayed that way. They also did not move around much in the “open field,” and they quickly gave up in the glass jar with water. Were they simply calm, rational, and well-adjusted? Unlikely. Just ten days on antidepressants turned them into normal-acting mice. Which may not have told the researchers much about what the mice were thinking, but it meant that the mice were good models for preliminary testing of new antidepressant medication.
Popova’s lab had other weird mice, too. A group of French researchers had accidentally bred a line of mice with the monoamine oxidase A (MAOA) gene knocked out of them. The MAOA gene was probably the first so-called behavior gene on the map. In the early 1990s a Dutch geneticist identified a large family in which roughly half of the males suffered from mild mental retardation and made others suffer from their odd, often aggressive behavior. They engaged in arson, attempted rape, exhibitionism, and random impulsive violence. The condition was apparently hereditary, and, since it affected solely the males in the family, most likely linked to the X chromosome: The females in the family had two X chromosomes, one normal and one abnormal, and in half the cases they passed the abnormal one on to their offspring. The boys who got it would be affected; the girls would be healthy but could pass the gene on to their sons. In 1994 the Dutch researchers published their findings showing that the culprit was a badly damaged MAOA gene, which fast became known as “the aggression gene.” A couple of years later Han Brunner, the lead researcher on the project, published an article arguing that the moniker was inaccurate, if only because “genes are essentially simple and behavior is by definition complex.”
The relationship between genes and behavior is probably equally complex in simpler creatures, such as mice, but researchers who study rodents do not have to fear offending their subjects when describing their findings. What Popova observed was that the male mice with the MAOA gene knocked out were more likely to attack other male mice; that they responded less actively to stress than normal mice; and that they had an increased tolerance for alcohol. They were not merely aggressive but aggressively antisocial. “If we put strangers in a cage together,” explained Popova, “we are collecting dead bodies every day. That is unusual for animals in general: Normally the purpose of a fight is to establish dominance, not to kill.”
Human males with the less-active-than-normal MAOA gene tend to be both antisocial and alcohol-dependent. In the dozen years after the original Dutch discovery, the gene was studied extensively in different populations, including Germans, Brazilians, and Han Chinese. Most researchers found an association between the mutation, aggression, and alcoholism, and most leaned toward the theory that antisocial behavior, not substance abuse, was the primary factor. On the subject of how the mutation might influence or shape behavior and alcohol consumption, the scientists tried to tread most carefully.
Genes, it seemed clear, do not regulate behavior directly: The brain does. But genes may determine or influence the amounts of different neurotransmitters in the brain, thereby regulating both behavior and emotions. In the case of “the aggression gene,” the neurotransmitter serotonin, implicated in regulating mood, sleep, sexuality, and appetite, among other things, emerged as the primary suspect. A genetic variant may interfere with serotonin processing in one of three ways: by lowering serotonin synthesis or making its breakdown less efficient; by disabling the reuptake system, through which we recycle neurotransmitters; and by reducing the sensitivity or the density of serotonin receptors. The MAOA gene appeared to regulate the amount of enzyme required to process serotonin, and that, the researchers believed, was why serotonin levels in both mice and men were higher than normal, which may have made them act similarly antisocial, impulsive, and aggressive.
After three decades of researching mice, Popova decided to venture into studying the brains and genes of humans. Her staff traveled to regions of the Russian North where various indigenous populations continued to enjoy a fair amount of isolation and looked for inroads into studying their serotonin systems. Preliminary research on a Khant family that seemed to have suicide running through it suggested that its members might have a gene variant that lowered the level of serotonin transporters, the ones responsible for sending the neurotransmitters on their way again once they had reached a receptor.
Popova was both eager and reluctant to talk about her human research. Her results were strictly preliminary, she stressed, and we had so much more to learn still about the ways humans work. And then maybe one day we would learn not only why men in a particular Khant kindred often committed suicide but also why Russians—regardless, it seemed, of the ethnic group to which they belonged—drank so much.
***
On June 2, 2006, I looked out the window of my Moscow apartment as Vova, my eight-year-old son, went out to walk the dog. I watched as he sauntered past a playground, empty at the early hour, and stopped in a small grove at the far end of the building’s courtyard. A man was standing in the grove already, watching over his own dog. Vova stood, very adultlike, and chatted with his fellow dog-walker. I took pleasure in watching them: Vova, very small for his age (I bought him clothes for six-year-olds), proudly holding our medium-sized mutt, and the man, tall and scrawny, walking a dachshund, of all things. Vova said something to the man, the man extended his arm, with a beer bottle in it, and I watched Vova take a sip.
Russia is a nation of drinkers. Sipping a morning-after beer out in the courtyard while walking his nice purebred dog marked the man as perhaps a well-behaved, domesticated alcoholic, or even just a man who had hosted a party the night before. But what was my eight-year-old doing? I asked him when he came back in.
“I was just socializing,” he said. My son was giving me a preview of himself as a teenager.
“That’s nice,” I said. “What was with the bottle?”
“He had some nonalcoholic beer with him, and he offered me a sip.”
I decided to ignore the doubtful alcohol-content assertion and focus instead on the germs that Vova had clearly risked getting by engaging in risky behavior. I chose my words carefully, and I had the distinct sense that I was speaking to an alcoholic in training. I had some experience in speaking to alcoholics about drinking: My partner, Svenya, and I had just separated as she entered rehab for drugs and alcohol. Svenya had been using mind-altering substances for sixteen years—half of her life. Now I wondered whether I was seeing the consequences of her drinking: Our son had emulated her by drinking nonalcoholic beer (a popular beverage in Russia, and apparently harmless from a purely biochemical standpoint). Then again, I could be seeing the evidence of Vova’s genetic heritage.
Vova was born in Kaliningrad, Russia, to a twenty-year-old woman who was HIV-positive. Statistically speaking, that meant she was probably a drug user: At that point nearly all HIV-positive people in Russia were injection drug users. My memory helpfully produced episodes demonstrating that Vova had inherited a predilection to chemical dependency. At the age of four he had swallowed an infant’s daily dose of phenobarbital, which had been prescribed for my two-month-old daughter, Yael, who had been having non-fever-related seizures. Two years later, at Svenya’s and my wedding, a Jewish ceremony in Massachusetts, each of our children was given a sip of white wine under the chuppah. Both scrunched up their faces in disgust, but then Vova said, “Can I have some more?”
So if Vova went on to develop a drug or alcohol problem, I would have my pick of people to blame: Vova’s biological mother, for having saddled him with a genetic predisposition to addiction, or Svenya, for having taught him the behavior by example. The question was, with this frightening confluence of genes and environment, was there anything I could do about it now that he was almost nine and sharing a beer with a stranger in the courtyard?
***
A particular problem in our family was that I myself could not understand addiction. I was the sort of infuriating person who could—and did—smoke two to three cigarettes a day for nearly twenty years, and then stop without a second thought. When Svenya and I were first together, I drank heavily alongside her: We were young, childless, and in love, and I could still get up for work the next morning. Then the children came, and I stopped drinking heavily, expecting Svenya to do the same. It took me years to understand that she could not stop. But even now, as I write this, I cannot imagine what it is like to be unable to stop doing something that you know is ruining your health and your family.
A few months into our separation and her sobriety, Svenya became an exemplary recovering substance abuser. She talked to me about codependency, family dynamics, and vicious cycles. I talked to her about genes and neurotransmitters and the substance-abusing brain. Sometimes, our understandings collided. It was easier for me to come around to her view of the forces that shaped us: There was a huge arsenal of tools on her side, created over decades of understanding human behavior through psychology and, at least in the United States, through psychoanalysis. Psychobabble was so common, it felt like plain English.
But this was about to change. In fact, our understanding of human behavior was already changing, in ways perhaps more dynamic and more profound than our understanding of race and ethnicity. Physiology was starting to make common sense. The names of various neurotransmitters could be dropped into conversation without explanation. And everyone knew that the genome offered the ultimate map of the human being. I could imagine that a new language—let us call it biobabble—would start insinuating itself into the meetings of Alcoholics Anonymous, where people would talk about their family’s drinking in terms of heredity, and into, say, the dating scene, where well-educated midcareer professionals would start explaining to potential partners that they had never formed an intimate relationship because of this or that polymorphism.
By the time this book comes out, one or more U.S. companies will likely start offering commercial testing for genes associated with behavior. These are likely to be the same companies that already offer commercial ethnicity and paternity testing—they are the ones with the technology and the expertise—but they will likely do it in the guise of new companies, to separate their behavior-gene testing from their established ethnicity-gene testing. They will be aware they are treading on thin ice. They will risk looking like charlatans. But they will do it anyway: They will offer the testing, because we really want them to. In the era of the genome, we all want a printout of who we really are.
***
I certainly did. Which is why a late-spring afternoon found me in the basement of a mental health facility in Jerusalem, gargling. The geneticist Richard Ebstein and his team used this ingenious method for collecting DNA: Instead of finger pricks or cheek swabs, they gave their patients a cap of regular mouthwash. One swished it around in one’s mouth, then spat into a plastic tube. Ebstein was not happy with my first tube: The liquid was too clear. I had gargled instead of swishing. My second plastic tube was half filled with satisfyingly murky liquid. This meant my DNA sample had been collected.
Brooklyn-born and Yale-educated, Ebstein had moved to Israel with his American wife in the 1960s, for fear of the American draft. He chuckled when he told me this. I wanted to ask him more about this oddly courageous choice of haven, but he was not particularly good at answering questions about himself and his motivations: He was, he explained to me, fairly autistic, in the way of many scientists. And he had made a reputation out of such well-founded generalizations.
A biochemist by training, he made his first genetics headlines in the early 1990s, when he claimed to have identified a “novelty-seeking gene.” A particular polymorphism of a dopamine receptor gene, found in a sizable minority of people, seemed to make them more likely to try new things and take concomitant risks. Using a captive population of Hebrew University students in Jerusalem, over the years Ebstein continued to administer psychological questionnaires and look for correlations in the genome. He got a fair amount of mileage out of the dopamine receptor gene: The same polymorphism, it seemed, was responsible for conferring on a minority of people a highly active sex drive, but worked against one of the most mysterious human traits—altruism. The propensity to help others at one’s own expense, and sometimes even at one’s own risk and peril, had long fascinated researchers. Some have argued that altruism as nature intended it extends only to kin. Others have argued that altruism does not contradict what we know about evolution because it is geared toward the survival of the species, if not the individual. Ebstein contributed to the debate by suggesting that altruism is hardwired: The most common polymorphism of exon 3 of the DRD4 dopamine receptor gene, a combination of two alleles of equal length—four base pairs—seemed correlated with a propensity for helping others. It also worked against both novelty-seeking and heightened sex drive: The sexy, risk-taking few were marked with one seven-pair allele. The purported altruism polymorphism also looked like it might raise one’s risk of depression—although, being very common, it seemed an unlikely suspect for causing a disorder. Then again, depression is very common, too.
I was fairly certain of my pending test results. I was a novelty-seeking, sex-crazed, egomaniacal optimist, a preternaturally hard worker who was always basically happy. Most of my friends thought this too. Most of the people who could say this sort of thing to me would claim they tolerated my inattention to others in order to feed off my boundless energy. So I was caught off guard when one of Ebstein’s coauthors, a talkative Russian Israeli named Inga Gritsenko, informed me I was a common four-four. She refused to interpret my test results for me, but I knew what the implications were: The survey of my genes showed that I had a lowered sex drive and did not possess the novelty-seeking gene but was an altruist at risk for depression. This was pure silliness. I had the evidence: the time I was sentenced to death by Kosovar guerrilla fighters after I dragged a photographer and two interpreters into the mountains to look for action (if that was not novelty-seeking, what was?); the rather significant number of sexual partners and romantic involvements of both sexes accumulated over the years; my ability to bounce back from all sorts of trying experiences while maintaining an even demeanor. I had indeed had two bouts of depression at the classic junctures—as a college freshman and postpartum—but I hardly thought of these miserable periods as my defining moments. I had never been treated for depression.
Feeling slightly offended, I continued combing through Ebstein’s published papers. He had studied the dopamine receptor gene in women with fibromyalgia, a common but mysterious illness that hits people—many more women than men—in midlife, causing sleep disturbance and painful tenderness all over. Women with fibromyalgia were said to have a particular personality, to be more prone to anxiety and depression. They also turned out to have a disproportionate number of four-four repeats, the kind I have. Blogs and alternative medicine sites told me that fibromyalgia sufferers tended to be hard-driven overachievers. Psychobabble would tell us their bodies were telling them to stop. Biobabble would tell us what Ebstein wrote: that with the unusual personality profile, it was no surprise that there seemed to be a link between the disease and a gene associated with behavior.
Inga also informed me that I was homozygous for the short form of a serotonin transporter gene, which itself is linked to harm avoidance and neuroticism and anxiety. But not all studies confirmed these findings, so Ebstein and his team decided to study neonates—eighty-one two-week-old babies, male and female, healthy babies of healthy mothers. Babies with my variant of DRD4 scored lowest on orientation, motor organization, range of state (just what it sounds like—a measure of how aroused a baby can become) and second lowest on regulation of state (the baby’s ability to calm down, essentially). Babies with my variant of the serotonin transporter scored lowest on regulation of state. I actually felt embarrassed: All these people in Ebstein’s lab had seen my results. Of course, I was no longer two weeks old, but I did have certain lifelong problems with regulation of state, and anyway, I would feel embarrassed, with my tendency toward anxiety and neuroticism. They observed that, overall, babies tended to want to engage in interactive behavior—with the exception of those who, like me, had both short DRD4 alleles and were homozygous for the short serotonin-transporter allele. In other words, I thought they might note, the fact that I can pick up a phone and call someone—even if it did take me years to learn to—was an impressive achievement. At the end of this paper, there was a long passage outlining all the problems with corroborating the findings in other ethnic populations, but this did not help me: All the babies were Jewish, twenty of them Ashkenazi.
Another experiment concerned second graders. The researchers looked at shyness. I know shyness. And I know that shyness is inherited. I got mine from my mother. My mother’s shyness was what scientists would have called “totally inhibiting social phobia.” She was terrified of strangers, even in her own home. When I was a child, what should have been routine socializing had the spirit, if not the trappings, of a major event: a function, I realized later, of my mother’s fear and a reflection of the effort she had to make to overcome it. Still, her social circle was largely limited to members of our extended family and others she had known for a very long time. When I was in my late teens and early twenties, my own brand of shyness would render me essentially speechless. Entire dinner parties would go by without my uttering a word; or I might be producing words, but I was basically inaudible. When I was able to overcome this, which was not always, I might find myself yelling, which embarrassed me further.
When I was twenty-four, at the end of my first major relationship—which suffered unduly from my shyness; I basked in the luxury of human contact while making others uncomfortable—I was offered a job in California, a place where no one knew how shy I was. I decided to pretend I was not shy. For the most part, it worked. In the fifteen years since, I have made friends, had relationships, changed jobs, interviewed hundreds of people—all with only occasional cold sweats and mere minutes spent paralyzed, staring at the telephone pad. Here was a clear example of environment—one I created myself—beating genetics. But I would find no affirmation in Ebstein’s study: He found a significant correlation between shyness and the long serotonin-transporter allele, which I did not have.
They seemed to find that the long allele of the serotonin transporter was far more common among smokers: ever-smokers (those who have ever smoked in their lives), past smokers, and current smokers. I was never really a smoker, which is why I quit so easily. “You are what the literature calls ‘a tripper,’” said Ebstein, sounding slightly amused. “There are some people who never go over two or three cigarettes a day, or a few cigarettes a week. Very unusual.” I had a slight suspicion that he was trying to comfort me for having the most common dopamine-receptor gene variant: at least I had an unusual relationship to smoking. He acknowledged that my short-short serotonin may have had something to do with my failure to become a smoker—and the lack of the “novelty-seeking” dopamine-receptor variant helped to avoid pushing me in that direction: Novelty-seeking and risk-taking seemed to be associated with smoking, at least in the Israeli population. The “novelty-seeking” allele was also found to be a risk factor for opioid dependence, when Ebstein looked at Israeli heroin addicts. My own relationship with opiates was marked by revulsion: I had undergone enough surgeries to try a variety of opiate painkillers, and I consistently chose pain over the loss of control and brain fog. Now here was an explanation: I did not have the dopamine receptor-related polymorphism that would predispose me to opioid addiction, and I had the serotonin-transporter polymorphism that predisposed me to anxiety, which made me a downer-averse control freak. This, in turn, created significant stores of Percocet and Tylenol-3 with codeine in our medicine cabinet, laying the environmental foundation of Svenya’s easily triggered heroin addiction.
Ebstein studied professional dancers, using professional athletes as a control group—to weed out genes that accounted for the athletic ability both fields would require. He found that there appeared to be a gene variant connected with creative dance ability, the same gene variant that had earlier been linked to spirituality. I was not tested for dancing ability. He studied hypnotizability and seemed to find genes related to one’s response to hypnosis. I was not tested for this, either. Ebstein also looked at genes connected with concern for appropriate self-presentation and the propensity for forming social relations (which they measured by looking at sibling relationships). I was not tested. I was, however, tested for ten different markers on a gene related to Prodynorphin, the body’s natural opioid, a building block for endorphins. I had my results, but Ebstein could not yet tell me whether they meant anything: It was an ongoing project. I had a feeling, though, that it would tell me something interesting.
I asked Ebstein whether he thought that we were entering an era when people would look to genes for the truth about themselves. He mumbled something, then asked me to rephrase the question. I asked whether behavioral genetics was on its way to becoming the source of self-knowledge, whether people would be going for genetic testing the way they might now go for psychotherapy. Ebstein looked absent for a moment. “Oh.” He finally smiled. “Self-knowledge! Yeah, my daughter is really interested in that. I am not. I tend to be autistic, like most scientists,” he reminded me.
On the subject of my own genes, Ebstein cautioned me against putting too much credence in my results. Many of my variants were so common as to have no statistically significant correlations. “Of your results, the short-short serotonin transporter is most believable,” he said, meaning that the variant was relatively uncommon and the evidence from various studies reasonably solid. “It’s the tendency toward neuroticism.”
I knew it, really. The entire personality I had constructed was a function of my hypercompensation. Deep inside, I had always known myself to be a passive, cowardly person, unlikely to journey anywhere outside the realm of the very well-known. Had I been born in a middle-class U.S. suburb, I would probably still be living there. Knowing this about myself, and not liking what I knew, I tried to prove I could be my own hero: worldly and adventurous, self-absorbed and even seemingly callous, hypercompetent and overconfident. I had managed to convince many people, including myself. But now my true personality had been exposed by a genetic test.
I was only partly joking.
***
Of all the results that Inga had dictated to me over the phone, the one that struck me did not have to do with novelty-seeking or neuroticism. It was the MAOA gene, the “aggression gene”—the gene that landed all those Dutch men in trouble and the gene whose absence made Nina Popova’s mice eat their own. I turned out to have one short and one long allele. That meant I had a 50 percent chance of passing on either variant of the gene to any child I had. If the child was a boy, he would inherit the gene from me only: It was located on the X chromosome, of which he would have only one copy. So any biological son of mine would stand a 50 percent chance of inheriting a less-active MAOA gene, putting him at risk for aggressive and impulsive behavior and alcohol dependence. This described my adopted son perfectly.
I not only loved Vova but admired him. He was smart, talented, and fantastically sensitive to the needs of others—even if one did not take into account his age and gender. He was at an age when I felt him becoming my friend. But sometimes, when I came up against traits that seemed foreign to me—like when I saw him swigging beer in the courtyard—I flashed an image of his birth mother, who I assumed had saddled him with an addiction gene.
Years earlier, long before we adopted Vova, I had a conversation with a man who had adopted several children. I do not remember what I asked him about it, but I remember his answer: “I just don’t think that my genes are better than my neighbor’s genes.” He had been right about me too, and I had the evidence before me, scribbled in my notepad in blue ink: “MAOA = 3–4.”
If there is one thing behavioral geneticists can agree on, it is that all of their findings are nothing but a reason to do further studies. These studies often fail to corroborate the earlier findings. Human behavioral genetics is a very young science: It is only now constructing its own foundation by sketching out an approximate map of the genes that may be linked to behavior. But, in addition to the need for caution, two other facts about behavioral genetics seem certain: It is a science of the future, and its findings will be staggering, transforming our understanding of ourselves in ways we may be unable now to imagine.
Consider, again, the foxes and the rats in Siberia. The original purpose of Dmitry Belyaev’s study was to try to understand how the process of domestication may have turned the fairly homogeneous wolf into the wildly heterogeneous dog. He hypothesized that selection for behavior may have thrown the wolf’s genome out of whack, causing new mutations to appear faster than normal and activating or deactivating various genes. The hypothesis was confirmed: Soon enough, Belyaev’s tame silver foxes started producing offspring that had certain doglike traits: Some had floppy ears; some had tails that curled upward; some had shortened snouts; and some had characteristic changes in their coloring. These traits appeared at a rate several times higher than might have been explained by spontaneous mutation (the researchers were extremely careful to avoid inbreeding, so a founder effect could be ruled out). They appeared in some of the aggressive foxes, too—though not as often as in the domesticated ones—suggesting that it was the fact of selection for behavior, not the type of behavior chosen for selection, that wreaked havoc with the foxes’ genes.
The Siberian researchers noticed, too, that all animals subjected to domestication, either in the lab or out in the world, seemed to exhibit similar traits—most often, changes in coat coloring: Dogs, horses, cows, foxes, and rats seemed to acquire a similar look, with discoloration on the chest. In the Novosibirsk lab, the rats changed in the most curious—and most stereotypical—ways. First, some of the tame rats showed the characteristic chest spots: These rats, the researchers determined, were heterozygous for the gene that seemed to determine coat coloring. The homozygotes, who appeared a few generations later, had a very specific “hooded” appearance, which was just what it sounds like: They looked like they were wearing light hoods. No “hooded” rats appeared on the aggressive side, where, instead, some all-black rats started to show up. It looked curiously appropriate: The “hooded” rats had the cuddly appearance of pets; the black rats looked especially mean—and they were.
Extrapolating the results of such research to humans is, of course, very dangerous business. The most obvious argument against such extrapolation is that behavior traits such as tameness or aggressiveness are so crude that this sort of selection could never occur among modern human beings. At the same time, human beings are probably more complex and possibly more easily thrown out of genetic balance than rats or wolves—and certainly less genetically straightforward than Mendel’s peas. I asked Arkady Markel, the shy man who bred hypertensive rats, whether he thought his lab experiments pointed to the possibility that in small populations of humans, selected or self-selected for certain behavioral traits—like, say, the Amish—the rate of spontaneous genetic mutations might go up. He looked pleased with the question. “It’s possible,” he said, smiling conspiratorially. I thought of the paper on Ashkenazi intelligence I described in chapter 2: Perhaps the idea that Jews were so sickly because we were so smart—or, rather, selected for particular behavioral traits—was not so far-fetched.
***
It will be years before scientists reach true consensus on matters such as genetic drift versus selection. It will be a while before a canon of scientific literature on behavioral genetics takes shape. A cultural prediction is easier to make: Biobabble is not just around the corner, it is already here.
In a single month when I was going over the edits of this book, between July 15 and August 15, 2007, the New York Times published at least a dozen stories that mixed genetics and lifestyle. There was, for example, a story on the causes of autism; a story on prophylactic surgery for hereditary pancreatic cancer; a story on sweating that mentioned genetics almost in passing, as though it were fairly obvious; a story suggesting that the study of oddly genetically programmed bees might yield insight into human family dynamics; a story on one of those perennial surveys that show men have more sexual partners than do women, mentioning that men are compelled to spread their genes around; a story that suggested the pharmaceutical industry will be the first beneficiary of genetic engineering of livestock; a short piece debunking the myth that eating garlic helps repel mosquitoes, mentioning that only one’s genes could offer protection; an oddly incoherent op-ed about a cognitive theory of the self that mentioned genetic influence on who we are; a large magazine piece about children conceived with the help of a donor egg, noting offhandedly that genes do not families make; and a story on the identification of mutations linked with restless legs syndrome that suggested sufferers may now command more compassion and respect. But most interesting, there were at least six stories in that one month that had nothing to do with health or genetics but mentioned genes anyway. A story on the physicist and writer Gino Segre asserted that physics was in the protagonist’s genes; the review of a novel claimed casually that a character’s motivation was in his genes; and a long piece on the theories of industrial revolution claimed that “middle-class values needed for productivity could have been transmitted either culturally or genetically”; an op-ed contributor who suffered from excessive sweating dreamed up an antiperspirant that could “alter your gene structure”; a review of a store claimed that “Art Deco is the dominant gene” in the establishment; a sportswriter referred to a “cheating gene.”
When I did a similar analysis of articles published in the New York Times a year earlier, I found that the number of references to genetics—both real and imagined—had roughly doubled. When I looked at the New York Times archives for the same period fifteen years earlier, I found articles on gene cloning and gene splicing, as well as Gene Hackman and Gene Tierney, but no casual use of the word gene in nonscience pieces, with one small exception: an amusing reference to “a gene for humor” in a review of a book by a geneticist. The reviewer was presciently ahead of his times.
Language, it seems, is running ahead of knowledge: We have started speaking of genes that determine behavior, personality traits, and even lifestyle preferences before we have had a chance to learn what these genes might be. Industry is rushing to catch up: While I was writing this chapter, a company called Consumer Genetics was formed in Sunnyvale, California, and began advertising genetics tests that would show whether one’s rate of metabolizing caffeine or alcohol was fast or slow. By late summer of 2007 the caffeine test had become available, at the cost of $139. The alcohol-metabolizing test, which promised to tell you whether moderate drinking might lower your cholesterol level, was not available yet.
Chapter 12
ALL OUR FEARS about the future of genetics are housed neatly, and unglamorously, in a two-story brick office building in Chicago’s Boystown. The reception area on the second floor, outfitted with the same gray carpet and months-old magazines as every medical waiting room in America, belongs to the Reproductive Genetics Institute, which offers in vitro fertilization services and prenatal testing. This was the first place in the United States, and one of the first in the world, where chorionic villus sampling (CVS)—an alternative to amniocentesis that can be offered at an earlier time in the pregnancy—was performed. This was the first place in the world where preimplantation genetic diagnosis, or PGD, was offered, allowing future parents to weed out unsuitable embryos before implantation. This was where the first “spare parts baby” was conceived—a child selected as an embryo because he would be a suitable donor for his ill older sibling. This is also the place that claims to house the largest number of stem-cell lines in the world. For talk show hosts and science reporters worldwide, the men who run this institute are invaluable experts for commenting on things some of us are afraid to think about. For opponents of stem-cell research, these are the monster scientists of the future. The scientists themselves refuse to recognize the controversies.
“Oh, this ethics!” barked Anver Kuliev, director of the institute, when I brought up the topic. “I personally wrote the section about ethics in our book.” He and Yury Verlinsky, president of the institute, have coauthored several books on preimplantation genetics. “Usually people say ‘slippery slope,’ people talk a lot, they will never understand much—it’s just talk and talk and talk. And actually I did this in three or four pages. Because we have not much time for talk, we have to do the actual work. And also, the place for PGD is just in general practice. Because it’s already there. It’s primary prevention.” I found Kuliev and Verlinsky’s book, and I read the section on ethics. It was four and a half pages of dense and cogent argument, which testified to the fact that Kuliev took this area more seriously than he let on. But the main argument, both for his impatience and his institute’s practice, was singular: There is no stopping the genetics future you say is so scary, because that future is already here.
The history of the Reproductive Genetics Institute spans two continents and a couple of decades and includes the stories of scientific quests and inspired discoveries, mixed with a dash of international intrigue. Back in the 1970s, Yury Verlinsky, born in Ukraine and educated there in cancer cytogenetics, and Anver Kuliev, born in Azerbaijan and trained in medicine and genetics, teamed up at a research institute in Moscow. Their goal was to develop a prenatal test that could be administered earlier than amniocentesis, allowing women to avoid second-trimester abortions. To do this, they were trying to test tiny samples of placental tissue rather than amniotic fluid, as with amniocentesis. Various researchers had tried this since the 1960s, but no one had succeeded in getting an accurate sample safely. In the midseventies, a group of Chinese researchers reported limited success (four out of a hundred women in their study lost their pregnancies, and six of the diagnoses were erroneous). In Moscow, Kuliev, Verlinsky, and a Hungarian postdoc named Zoltán Kazy were trying to develop a technique for performing a chromosomal analysis of the tissue. They failed.
In 1979, along with about fifty thousand other Soviet Jews, Verlinsky, his wife, and their nine-year-old son emigrated. They settled in Chicago, where Verlinsky was hired to run the cytogenetics laboratory at the Michael Reese Hospital—because, he explained to me, “of my previous experience and because a chromosome in any language is a chromosome and a microscope is a microscope.” Verlinsky was working on identifying chromosomal polymorphisms in Down syndrome families and dabbling in chorionic villus sampling on the side: He was using tissue obtained from abortions to try to develop a technique for performing a chromosomal analysis. This time, he succeeded.
Like all Soviet émigrés, Verlinsky could have no contact with colleagues back home. Zoltán Kazy was publishing papers with Russian researchers, reporting some success with chorionic villus sampling. There was no trace of Anver Kuliev in international journals, however. Then his name came up during a scientific meeting in London, where Verlinsky was reporting on his success with chromosomal analysis and a British researcher named Bruno Branbatti was boasting that he had learned to perform a molecular analysis of chorionic villi tissue. They were talking about marrying the techniques. Someone mentioned that all of this should go to a Dr. Kuliev, who was now head of genetics at the World Health Organization. While Verlinsky the émigré had been stripped of his Soviet citizenship, his former colleague had made a brilliant career as a Soviet medical bureaucrat: He was serving the WHO as a representative of the USSR.
“I said, ‘Dr. Kuliev is my close friend,’” said Verlinsky, who after nearly thirty years in the United States spoke fluent and idiomatic English with one of the most stereotypically Russian accents I had heard. “They thought I was bluffing. So we called Geneva, and I said, ‘Anver, this is Yury, I know how to do what we were trying to do in Moscow.’ And he said, ‘Oh, come over and let’s make a meeting in Geneva.’ And in ’82 we started to do—the first in the United States—CVS. So when I was in the meeting in Geneva, I was already looking forward and I was saying, ‘Let’s do preimplantation.’”
That same year, Verlinsky began his research into in vitro fertilization and the possibility of performing chromosomal analysis on embryos. Now that his old research partner was again part of the process, every couple of years, international scientists working in this area would meet somewhere under the auspices of the World Health Organization. In 1987 the group was meeting in Israel. Verlinsky wandered into an art gallery and found himself staring at a painting by Joan Miró. “The circle was red and yellow and collapsed at the end,” remembered Verlinsky. “And I thought, ‘This is it, this looks like an oocyte. And if this is yellow, we know exactly where will be red. And if it’s red, we know where will be yellow.’ I marked this idea on this business card from this art gallery.”
The idea was this. A human egg cell contains forty-six chromosomes, twenty-three of which it expels on its way to fertilization. So if a woman is heterozygous for a gene, then by looking at the discarded part of the egg researchers would know whether the embryo contained the gene with the mutation. If, for example, the woman was a BRCA carrier and the discarded part of the egg contained the “bad” copy of the gene, then the embryo would not be affected: “If this is yellow, we know exactly where will be red.” This worked for recessive conditions, too—to an extent: If both parents were known to be carriers—that is, if both carried just one “bad” copy of a gene—and the “bad” gene was expelled by the egg, the embryo would not be affected; if, however, it was not expelled, there was still a 50 percent chance the embryo would be healthy, since it may inherit a “good” copy of the gene from the father as well.
Verlinsky started running experiments. By the late 1980s he had performed this kind of test for women going through in vitro fertilization. By the early 1990s Verlinsky developed a technique for removing one of the cells from a six-to-eight-cell embryo and testing it for chromosomal and genetic abnormalities. He had also left Michael Reese Hospital and started the Reproductive Genetics Institute. Then the Soviet Union collapsed, and Anver Kuliev accepted his old friend’s long-standing offer and came to join him in running the Chicago institute—which, by the time I visited it in the summer of 2006, was offering prenatal testing through chorionic villus sampling and in vitro fertilization with preimplantation genetic testing for more than 120 conditions, as well as testing that would allow couples to have babies who would make suitable donors for their sick siblings.
***
In his brief on ethics Anver Kuliev compared preimplantation genetic diagnosis to such primary prevention measures as adding folic acid to the diet of women of childbearing age—a step that can vastly reduce the risk of giving birth to children with congenital abnormalities. The beauty of such measures, he argued, was that “they provide the actual gain in infants free of congenital malformations rather than the avoidance of birth of affected children.” In other words, if a woman discovers she is carrying a fetus affected with chromosomal or genetic abnormalities, she might have an abortion. If a woman discovers that one of her embryos obtained through in vitro fertilization is affected, she will opt to have another, unaffected embryo implanted and go on to have a healthy baby. This is an overargued way to express a simple truth: It is far easier for humans, whatever their ethical and religious beliefs, to reject embryos than to abort fetuses.
The clinical sterility of such discussions is a luxury compared with the human torment geneticists witnessed, sometimes experienced, and often tried to alleviate back in the days of prenatal testing. “I will never forget the spinal muscular dystrophy case,” said Barbara Handelin, who ran the first commercial genetic testing laboratory in the Boston area in the 1980s. “One of the first cases we did was this young couple whose daughter had died about six months before they knew, before we knew that we would be offering prenatal testing. They were our first prenatal case. And we said, ‘You know, the thing is, we have to have tissue from your daughter, so if there is a muscle biopsy, we’ll try that,’ which we did and we were not able to get DNA out of it: It was a tiny section that was left and it had been formalin-fixed in paraffin, and we were not able to get enough useful material out of it. So I had to call her and say, ‘Can’t do it.’ And she said, ‘Well, what about hair?’ And I said, ‘You mean, like a lock?’ And she said, ‘Well, I have her neonatal baby cap that I kept. And there is quite a bit of hair in it.’ One of the first signs is hair loss. And she said, ‘If I take the hair out, would you be willing to try that?’ I said, ‘Yeah, we will, but I’d hate for you to give up the only thing that you have.’” Barbara had tears in her eyes when she told me this story twenty years later.
“So the day we got DNA out of that hair sample—oh! People were running through the hallway: ‘Got to call her and tell her!’ And then her CVS sample arrived, and people held their breath for a couple of weeks. So when we got those results—she was carrying a carrier, not affected—that was a very happy day. And she sent a postcard with a photograph after the baby was born. That—I still have that.”
There was another case Handelin remembered in detail two decades later. “There was a woman who had polycystic kidney disease—one of her siblings had died of renal failure. She was actually doing very well herself. But she didn’t want to pass it on.” The condition is what it sounds like: a disease that causes fluid-filled cysts to form on the kidneys, and sometimes on other organs, reducing kidney function and ultimately leading to kidney failure. Hereditary polycystic kidney disease can be caused by either a dominant or a recessive gene. The woman who came to Handelin’s lab had the more common dominant form.
“The first time we did her case—I mean, it was depressing: depressing for the tech who gets the results, and they bring it to you, and we go over it in a lab meeting and say, ‘Well, you know, bad news, bad news for this lady.’ And then, a year later, her case comes in again, and bad news again. And you think, ‘Okay, this will be it, she is not going to be able to take this anymore. Or maybe she’ll just go ahead with this pregnancy.’ And the third time she got pregnant, I just felt like, really, we can’t take it!”
The genetic counselor working with the woman asked Handelin to meet with her: The counselor wanted to tell the woman to stop, but the rules governing genetic counseling forbade that. “So I did talk with her, and she was just so incredibly determined, and I said, ‘We are just feeling for you.’ And she said, ‘I’m okay. Do your job. I cannot bring children into the world with this hanging over their head.’” It took five years and four pregnancies.
These days, either woman would have been able to seek in vitro fertilization with preimplantation genetic diagnosis either through polar body biopsy, as the Miróinspired technique is called, or embryo biopsy—or both, as the Reproductive Genetics Institute usually does it to get the most reliable results—then picked a healthy embryo or embryos, and gone on to have the healthy baby she sought without the torment to which both women were subjected in the 1980s. This is very much how Verlinsky and his colleagues saw preimplantation genetics: If the technical opportunity was there, it had to be used, for its benefits were tangible while its risks were really just other people’s fears.
***
Preimplantation genetic diagnostic procedures are banned in Austria, Germany, Italy, and Switzerland. “I think Germans collectively are unsound,” wrote the journalist Martha Gellhorn in 1990. “I think they have a gene loose, though I don’t know what the gene is.” Germans clearly hold a similar opinion of themselves, as do other countries that either chose fascism or know themselves to have aided it. “It’s really more about a fear,” Karen Avraham, a geneticist at Tel Aviv University, explained to me. “It’s because of what the Nazis did, and eugenics. And there should be fear. Because if any of those tools get into the wrong hands...” She trailed off.
Israel, being the opposite of Germany, Austria, and Italy, not only allows preimplantation genetics but, in some cultural way, encourages the practice. All Israeli general hospitals have their own fertility units; public health funds cover the cost of producing two babies for any infertile woman under the age of forty-five, and the standards of what constitutes infertility tend to be very liberal. “In Israel people want a child—they have fertility done,” said Avraham, who was born and raised in the United States. “People don’t wait a year to see if they can get pregnant. And you see a lot of twins.” Prenatal testing in Israel is performed routinely, regardless of the pregnant woman’s age: The quest for perfection, or at least for health, overrides the economic considerations that, in other countries, limit prenatal testing to pregnant women over a certain age. Nor are there any religious obstacles to preimplantation genetics: A fetus is not considered a human life before forty days’ gestation—and this is also one of the reasons Israel has been able to make great strides in stem-cell research.
Avraham herself studies the genetics of deafness, one of the most ethically fraught issues even in Israel’s permissive climate. One out of twenty-one Ashkenazi Jews carries a mutation in the connexin 26 gene, a gene that codes for one of the proteins known as connexins, which are essential to hearing. That would mean that roughly one in eighteen hundred Ashkenazi babies would be born deaf. That makes what is called “nonsyndromic deafness”—hearing loss that is not associated with any other symptoms—one of the most common genetic disorders among Ashkenazi Jews. But screening has been a matter of some controversy.
Dor Yeshorim, the wildly successful Jewish premarital genetic screening program, holds to a principle of testing only for conditions that are life-threatening. That standard was relaxed slightly when the program began testing for Gaucher’s disease, which can be mild but can also be debilitating. Deafness is isolating, limiting, and difficult to overcome, but it is neither life-threatening nor physically painful. Some people argue that deafness provides for an alternative form of communication that should be protected. The active deaf community in Israel has been consistently opposed to developing genetic therapy for deafness, but there are also deaf and hearing-impaired scientists at Avraham’s laboratory working on this research. Premarital, preimplantation, and prenatal genetic testing for deafness, though, goes to the question not of whether deafness should be treated but whether deaf people should be born.
Michal Sagi, who ran the genetics unit at Hadassah, told me in 2005 that her program had solved the dilemma the ostrich way: by omitting deafness mutations from the list of available prenatal genetic tests lest it look like a recommendation for testing—and possibly for the termination of pregnancy. So much for full disclosure, one of the basic tenets of genetic counseling.
Genetic tests for deafness mutations are, however, available to pregnant Israelis who ask for them. If they ask, it is usually because they already have deaf children. “There is a physician who had two deaf children, and he decided they were not going to have another deaf child,” Avraham told me. The physician had apparently been very public about his story, even using it to aid in fund-raising efforts for Avraham’s work. “So they were going to have prenatal diagnosis. They were not negating their first children, but they felt they couldn’t provide for their first two if they had another deaf child. Such a burden. We discovered the mutation, we worked with the clinic, they did the diagnosis: The child was hearing. The fetus did not have the mutation. They carried the pregnancy, the child was fine. But they do say that if they found the fetus had the mutation, they don’t know that they could have had an abortion. My guess is they would have done it, because it would have been just too much of a burden.” Deaf children whose parents want to integrate them into hearing society require time-consuming, difficult, and expensive training: Mothers quit jobs, families go into debt and sometimes run out of resources.
What makes us uncomfortable about stories like these is the question of selection. A woman or a couple who choose an abortion because they do not want a child at all are somehow less ethically suspect than people who do not want a child with particular characteristics. For decades, Soviet women used abortion as their means of birth control; Russian women still average 2.43 abortions in a lifetime. Yet distasteful as this is, it is not frightening in the same way as abortion resulting from prenatal testing—or even embryo rejection resulting from preimplantation diagnosis—because it does not raise the question of our criteria for the suitability or the worthiness of life.
***
Most people with whom I talked as I did research for this book claimed to have specific ideas about the dividing line between suitable and unsuitable criteria in screening potential offspring. Sex selection is one of the usual border posts, and a mainstay of prenatal counselors everywhere: If a woman’s or a couple’s apparent primary reason for seeking a prenatal test such as amniocentesis is to learn the sex of the fetus, the test is normally denied. “I’m not a criminal investigator to try to find out what reason they have to transfer this embryo or another one,” bristled Yury Verlinsky: His clients learned all sorts of things about their embryos, including their sex, and they made choices to which, he felt, they were entitled—like to transfer a healthy embryo that was male or female.
Not only that, some of his clients had sound medical reasons for seeking sex selection: A woman who carries an X-chromosome-linked mutation, such as the one associated with hemophilia or “bubble boy” syndrome, or a variety of others, could reasonably choose to give birth only to daughters, who would not be affected by the genetic disease. One of Verlinsky’s earliest successful experiences with preimplantation diagnostics involved identifying a female embryo for a couple in which the woman was a carrier for hemophilia.
In some societies, preimplantation sex selection for social reasons has gained acceptance. In India the practice is called “family balancing,” although it may more reasonably be called “boy selection”—a service for families already burdened with girl children in a country where boy babies are prized. Israel’s first approved case of preimplantation sex selection was a perfect Talmudic case study. It involved an Orthodox couple in which the husband was infertile. The couple wanted to have a child by using donated sperm, but the situation was complicated by the fact that the future father was a Cohen, whose son would be expected to play a certain role during synagogue services. But the Cohen heritage is passed on to biological children only: One cannot become a Cohen by dint of adoption, marriage, or any other nonbiological relationship. If a boy was born, therefore, the father would face a dilemma: Either allow him to be treated as a Cohen, thereby perpetrating a lie, or tell the community that the child was not his biologically, which was not something he wanted to do. The obvious solution, the rabbinical authorities agreed, was to have a girl. Since then, authorities have also allowed couples who have four or more children of the same sex to seek preimplantation sex selection.
“Some people do it the natural way.” Verlinsky laughed. “Trish, our secretary, she has seven children: She did six boys until she got a girl. One of the ways to do sex selection.” He had a point: People have always engaged in sex selection of some sort or another. Every culture has its superstitions regarding when and how boys or girls are most efficiently conceived. To argue that just as humankind has finally acquired something it has sought all along—a truly effective way to choose boy or girl babies—it should be banned, seems hardly logical and entirely unnatural.
Selection for intelligence raises another universal objection. The obvious objection to this objection is that the most common understanding of the most common prenatal test—amniocentesis—is to avoid giving birth to a child with Down syndrome, at least in part, and possibly primarily, because these children have mental retardation. The common amendment to the selection-for-intelligence objection aims to exclude children who would be mentally retarded: Giving birth to a child like that, the logic goes, requires a different sort of parent-child relationship, one that is far more demanding, much less rewarding, and largely devoid of development.
But for the past twenty years and more, potential parents in the United States have been routinely aborting fetuses that would develop into children of below-average intelligence. These are fetuses identified either through amniocentesis or through chorionic villus sampling as having an abnormal set of sex chromosomes: a lone X; three Xs; two Xs and a Y; and one X and two Ys. The abnormalities carry different prognoses: XXYs are males who are usually infertile; single-X females (or females with a partial second X chromosome) tend to be infertile, often fail to develop secondary sex characteristics, are usually of short stature, and often have heart problems; triple-X females tend to be tall and to have behavioral problems; XYY males are just what you would expect: very tall and exceedingly active. Two things unite all the sex-chromosome abnormalities: The affected individuals tend to have learning problems and intelligence just below average, albeit in the normal range; and fetuses identified as having a sex-chromosome abnormality are usually aborted—a twenty-year study of prenatal testing in the United States showed that between 1983 and 2003, 60 percent of such pregnancies ended in termination. Presumably, at least some of the decisions are attributable to a general discomfort with abnormalities, especially ones that have some relationship to sex and gender. But the weeding out of these fetuses is most certainly a form of selecting for intelligence.
“Nobody knows,” objected Verlinsky. “There is definitely the biggest percentage of the triple X in the psychiatric institutions.” But selection for mental health, with its perpetually shifting definition, seems an even more precarious proposition than selection for intelligence.
Preimplantation genetics skirts the issue, in a sense. Chromosomal abnormalities are usually spontaneous, not hereditary, which means that a set of half a dozen to a dozen embryos might contain several normal ones and one or a few with chromosomal abnormalities. Most of the abnormalities would be incompatible with a normal pregnancy—these would be embryos that, under natural conditions, either would not have implanted or would have been spontaneously aborted—but in any case, a couple going through in vitro fertilization would never have a reason to choose to transfer, say, an XXY embryo, which might have occurred naturally and would, if it successfully implanted, develop into an overweight, infertile, and intellectually rather slow male, over a normal healthy one.
An organization like Dor Yeshorim sets its limits at life-threatening or extremely debilitating early-onset diseases that are inherited through a recessive gene. The logic is clear: One needs grave reasons to interfere with a marriage, and a disease that is not particularly severe, or one that sets in later in life—by which time treatment may be available—is just not grave enough. Testing for dominant disease-causing genes would be unfair because carriers, under the Dor Yeshorim system, would be marked as unmarriageable.
Preimplantation testing demands a different set of rules. There is no reason to exclude dominant diseases. Is there reason to exclude late-onset diseases such as hereditary breast cancer? I asked Verlinsky whether he would undertake in vitro fertilization for the purpose of weeding out embryos affected with my mutation. “Sure,” he answered. “It’s a predisposition, it’s high risk, and why do you have to give your child the same worries you have?” Seriously, why would I consider saddling a daughter of mine with the nighttime fears, the obsessive medical examinations, or, worse, the surgeries, or, worse yet, the torturous treatment for breast or ovarian cancer? Any parent wants her children to grow up as free of worry as possible—and especially to be free of the fears that plague the parent. The thing with in vitro fertilization is, the child or children are theoretical—few of us are capable of thinking of eight cells in a dish as a human life—while the genes, and the risks they carry, have names, identities, and tangible consequences. Weeding out any embryo with impaired chances for turning into a healthy, long, and successful human life is easy and painless by most people’s ethical standards.
For those whose beliefs hold an embryo to be a human life, there is Verlinsky’s method of testing the chromosomes shed by the maturing oocyte. Even German law allows this method. It is not fool-proof—in particular, it cannot weed out any genes on the father’s side, which makes it possible to pass on dominant disease-causing genes, and it cannot catch chromosomal errors that occur at conception—but it is effective in preventing most conditions.
The more stringent one’s ethical demands, the more expensive it is to meet them. The economic hierarchy is clear: Amniocentesis, which can lead to a second-term abortion, is cheaper than chorionic villus sampling (roughly a thousand versus fifteen hundred dollars), which forces the decision to terminate a pregnancy into the first trimester and is in turn cheaper than preimplantation genetics (roughly ten thousand dollars for the entire fertilization procedure), the cost of which is raised further by testing the polar bodies discarded by the oocyte. For more than twenty years of its existence, chorionic villus sampling has remained an expensive procedure limited to the moneyed and the informed, but in vitro fertilization, at least in countries like the United States and Israel, is fast trickling down to the insured masses. Most of Verlinsky’s early diagnostic work was supported by research grants; now his research is supported by insurance fees paid for in vitro fertilization. With parents getting older and increasingly impatient, in vitro fertilization is on its way to becoming the standard of care. That means only the uninsured will have abortions—or children who carry genetic abnormalities.
***
The Reproductive Genetics Institute’s Web site has a list of single-gene disorders for which an embryo can be screened. The list is alphabetical, and the first condition on it is achondroplasia, a bone-growth disorder that results in very short stature and disproportionately short limbs and large head. There are sound reasons for wanting to avoid passing on achondroplasia: The pregnancy and especially the birth can be very complicated, and life for extremely short people can be difficult. Each disorder on the list is a hyperlink. I clicked on achondroplasia and landed on the Web page for Little People of America. It opened with what looked like a family picture: a man, a woman, and three children with achondroplasia, all hugging and looking very happy.
I remembered a conversation I had almost twenty-five years ago. It concerned a news article about a group of scientists who claimed to have determined that homosexuality is genetic. I thought it was interesting, and vaguely affirming. My first girlfriend, who read the article with me, was appalled. “There is nothing like being the last of your kind,” she said. I imagined Little People of America knew that feeling.
Every now and then a couple will ask Verlinsky and his associates to help them have a baby with a congenital abnormality. Several couples, said Verlinsky, had come in wanting to have a child with Down syndrome to provide companionship for an older affected sibling. Verlinsky had refused. Others had asked for congenital deafness syndrome or achondroplasia. Verlinsky had always refused: “Our role is to diagnose disease and avoid it, not to create disease.”
Verlinsky could not have taken a different position—both because he runs a medical institution (though he is not a medical doctor) and because of the legal climate that is taking shape in the United States and some other Western countries. Since the late 1970s American courts have usually awarded financial damages in so-called wrongful-birth lawsuits, directing doctors to pay the parents of children born with birth defects that could have been identified or predicted during the pregnancy. Some people, the legal logic goes, should never have been born. The courts have stopped short of saying that some people should not be alive—they have generally rejected so-called wrongful-life lawsuits, where the plaintiffs are disabled children themselves—essentially creating a grandfather clause for the existence of people with congenital defects.
But if it is wrong to enable the birth of a child with abnormalities, is it always right to enable the birth of a healthy child? In the whole field of preimplantation diagnostics, there is probably nothing that scares people as much as so-called spare parts babies, whom professionals in the field prefer to call “designer babies”—children born to serve as donors for an ill sibling. The first such child, Adam Nash, was born in August 2000 with the help of Reproductive Genetics Institute. Stem cells from his umbilical cord were transplanted to his six-year-old sister Molly, effectively curing her Fanconi’s anemia, a fatal bone-marrow disorder. Over the course of the following six years, about fifty more designer babies were born, about a dozen of them conceived at the Reproductive Genetics Institute, but the controversy over the commodification of human life did not quiet down.
Neither Verlinsky nor Kuliev had much patience for discussing the ethics of creating designer babies. “Usually families spend years looking for an identical donor,” said Kuliev. “Often the child is dead before they can find the donor. Maybe somebody is lucky, but they can never be 100 percent identical: It’s more or less close, and it gives some side effects. And this is 100 percent identical. There was a spectacular case, diamond-blackfan anemia—you can imagine the misery. Now that child no longer needs any supplementation. And that Molly, she is going to school. And Adam is five, and he is fine.”
***
Of all the diseases in the world, Kuliev had to mention diamond-blackfan anemia. Five years earlier, distant relatives of mine came to Moscow from their far northern town because they had been referred to the big children’s hospital here. Their daughter, Diana, was a month older than my daughter, Yael. They stayed with us most of the summer: The girls played together, had babbling conversations of sorts sitting in their high chairs, and sometimes struggled for control over toys. Diana was a bit thinner and less than an inch shorter than Yael, but, on the whole, she did not seem unhealthy. But then every couple of weeks she would spike a fever and grow weak and helpless. Then she would get a blood transfusion that brought her back to life. It was a hellish roller coaster, but it did not prepare her parents or anyone else for hearing that the child had a fatal disease. She was diagnosed with diamond-blackfan anemia, a disorder in which the bone marrow fails to make red blood cells. Only about six or seven hundred people worldwide were known to be living with it. They lived from transfusion to transfusion. About half of them could get some help from corticosteroids, which stimulated the bone marrow, but at a great cost: The steroids made their bones brittle, ultimately contributing to the body’s overall weakness. Some people lived into their twenties; most died earlier.
After Diana’s parents had the diagnosis confirmed, they returned to their hometown. Diana was lucky: Corticosteroids worked for her. They made her bloated and stunted her growth—by the age of five she was almost a head shorter than Yael—but they reduced her need for transfusions. She was a happy, smart girl, a born dancer. Her parents, who were in their early twenties when she was born, sometimes tried to talk to doctors about the possibility of having another child, and of perhaps obtaining a bone-marrow transplant for Diana. The doctors tried to discourage them: An outside donor would be hard, probably impossible to find, and a second child might also be born with the disorder. How would they take care of two severely ill children?
After I met with Kuliev and Verlinsky, I wrote Diana’s mother a short, dry e-mail message, explaining that I had visited a place where designer siblings for children with Diana’s disorder had been conceived. She wrote back the next day. There was no anguish, no hand-wringing over the ethics and the difficulties of having a designer baby. In fact, there was no time to waste. There was only a chance to save her daughter.
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Glossary of Key Terms
Allele. A sequence of DNA code that occupies a given position in a chromosome.
Autosome. A non-sex chromosome. People normally have twenty-two pairs of autosomal chromosomes. Each pair contains two copies of every gene, one inherited from the mother and one from the father.
Carrier. Someone who has a single copy of a gene that determines a recessive trait. A child of two carriers has a 25 percent chance of inheriting the gene from both parents and therefore exhibiting the trait or being affected with the disorder.
Chromosome. The building block of the genome, a single DNA molecule that contains many genes, regulatory elements, and other nucleotide sequences. People normally have one pair of sex chromosomes (XX in women and XY in men) and twenty-two pairs of autosomal chromosomes.
Complex trait. A trait whose expression is dependent on the presence of more than one gene.
Consanguineous marriage. Unions between people who are second cousins or more closely related. The practice, common in a number of closed populations around the world, increases the risk of children who are affected with recessive conditions because the children are certain to be homozygous in a significant part of the genome.
Dominant trait. A trait caused by a single copy of a gene. For example, brown eye color is a dominant trait: A person who inherits a copy of the gene from either parent will have brown eyes. The genes that are linked to Huntington’s disease or hereditary cancers are also dominant.
Endogamy. The practice of marrying exclusively within a social, religious, or ethnic group.
Eugenics. A social philosophy pioneered by Sir Francis Galton in the late nineteenth century. Its adherents advocate aiding the human race through improving its heredity. The eugenics movement was very strong in the United States in the first half of the twentieth century, leading to the adoption of sterilization laws in a number of states and the implementation of immigration policies aimed at selecting migrants with the best hereditary characteristics. The Nazi regime in Germany relied on eugenics to justify many of its policies, rendering the very concept of eugenics suspect. Many modern practices, however, follow the spirit of Galton’s philosophy. These include premarital genetic testing and prenatal and preimplantation testing.
Exon. Any part of a gene that is actually transcribed to the final messenger RNA.
Gene therapy. Treatment based on inserting genes into a human organism to replace a deleterious allele with a functional one. Several techniques of gene therapy have been tried since 1990, some of them successfully, but all methods are still considered highly experimental.
Genetic drift. The idea that chance is primarily responsible for a given allele’s becoming more or less common in a population. The smaller the population, the greater the potential influence of genetic drift. Many geneticists believe genetic drift is the primary reason small closed populations may have a high prevalence of a genetic condition rarely found elsewhere or may entirely avoid a genetic condition that is considered common in other populations. For example, the Amish of western Pennsylvania have a high prevalence of the rare disease glutaric aciduria Type 1 but have zero incidence of cystic fibrosis, the most common genetic disorder in the world. A corollary to the concept of genetic drift is the concept of selective advantage.
Genome. All the hereditary information of an organism as encoded in DNA.
Haplotype or haploid genotype. A set of alleles that are transmitted together. Certain haplotypes are believed to pinpoint a person’s geographic and/or ethnic origins.
Heterozygous. Possessed of two different copies of an allele.
Homozygous. Possessed of two identical copies of an allele.
Mendelian inheritance. The mechanism of genetic inheritance described by the nineteenth-century Moravian monk Gregor Mendel. His two laws are the cornerstone of the modern understanding of genetics. Mendel’s first law holds that alternative versions of genes explain variations in inherited characteristics, that an organism inherits two alleles for each characteristic, and that if the alleles differ the one accounting for the dominant trait will be fully expressed. Mendel’s second law holds that different traits are inherited independently from one another.
Mitochondrial DNA. DNA that resides outside the cell nucleus and is inherited from the mother.
Polymorphism. A mutation—a distinct form of an allele—that is present in at least 1 percent of a given population.
Recessive trait. A trait expressed only in the presence of two copies of a gene. Blue eye color is an example, as are a variety of disorders that occur in children born to two carriers.
Selective advantage. The concept at the root of the theory that natural selection, not genetic drift, is the primary reason an allele becomes common in a population or gets entirely washed out. Mutations that are deleterious in homozygotes, the theory holds, are beneficial to heterozygotes—confer a selective advantage on them—hence the allele is carried forward through the generations. An example is the mutation that causes sickle-cell anemia in those who inherit two copies of the mutant gene but, it is believed, helps protect carriers (those with just one copy) from malaria.
Stem cell. A sort of cell that has the ability to renew itself and to differentiate into any number of kinds of cells.
X-linked. Mutations that reside on the X chromosome. Females have two X chromosomes, inherited in equal part from the mother and the father, and males have one X chromosome, inherited from the mother, and one Y chromosome, inherited from the father. If a woman carries an X-chromosome allele with a deleterious mutation, she herself will not be affected, nor will her female children: They all have another, healthy copy of the allele, inherited from the father. Male children, however, will invariably be affected, since they are certain to inherit the X chromosome from the mother and will not have a healthy copy of the allele. Examples of X-linked disorders include a form of hemophilia and “bubble boy” syndrome, a severe congenital immune deficiency.
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