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The moral right of the author has been asserted

To my son, Christopher Emrys Rae Venter, and
my parents, John and Elizabeth Venter

A LIFE DECODED

INTRODUCTION

DNA neither cares nor knows. DNA just is. And we dance to its music.

—Richard Dawkins

DNA provides the music. Our cells and the environment provide the orchestra.

—J. Craig Venter

Traditional autobiography has generally had a poor press. The novelist Daphne du Maurier condemned all examples of this literary form as self-indulgent. Others have quipped that autobiography reveals nothing bad about its writer except his memory. George Orwell thought that an autobiography can be trusted only “when it reveals something disgraceful.” His reason? “A man who gives a good account of himself is probably lying.” Sam Goldwyn came to this conclusion: “I don’t think anybody should write his autobiography until after he’s dead.”

Because I have been fortunate enough to take part in one of the greatest, most exciting, and, potentially, most beneficial scientific adventures of all time, I believe my story is a story well worth telling—even more so because it became so controversial, for political, economic, and scientific reasons—but I am well aware of the research that shows that memory is notoriously malleable. I flinch at the thought of claiming that this side of my story is the only truth, because it depends on chance, on many other people, on my recollections and my partial experience of the events that came to influence my life. Since this is also the first biography to benefit from having six billion base pairs of the author’s genetic code as an essential appendix, new interpretations of Craig Venter, based on my DNA, will continue to be made long after life has left my body. I have no choice but to leave the ultimate interpretation to you and to history.

This is a tale of seemingly impossible quests and grand objectives. It features great rivalries and bitter disputes, and clashes of egos involving some of the biggest figures in biology. My adventure has swept me from peaks of incredible exhilaration as I marshaled a relatively small but dedicated army of scientists, computers, and robots to achieve what seemed almost impossible, and then plunged me into black pits of depression as I faced opposition from Nobel laureates and senior government officials, my colleagues, and even my wife. Even today some of these memories remain painful. But I still have a great deal of respect for my critics. My opponents were for the most part honorable as we engaged in a battle of ideologies, morals, and ethics. Everyone felt passionately that he had right on his side.

Apart from the sheer excitement of the science that is at the heart of this book, I hope, too, that my story will serve as an inspiration. My early years were hardly a model of focus, discipline, and direction. No one who met me as a teenager could have imagined my going into research and making important discoveries. No one could have predicted the arc of my career. No one could have seen me rise to head a major research effort. And certainly no one could have foreseen the war of words in which I became embroiled, let alone held out much hope that I could ever beat the establishment.

One of the fundamental discoveries I made about myself—early enough to make use of it—was that I am driven to seize life and to understand it. The motor that pushes me is propelled by more than scientific curiosity. For many years I have been trying to make sense and meaning out of the lives I saw destroyed or maimed due to the government policies that involved us in the war in Vietnam. I have struggled to understand the deaths of two men who were briefly under my care, an eighteen-year-old who should not have been alive at all as a result of his wounds and a thirty-five-year-old who should have survived but gave up.

Decades later, with the benefit of hindsight, perhaps it was inevitable that such experience would have compelled me to understand life in its most intimate detail. Although the two men were ultimately victims of war, the manner of their dying has remained with me. I had witnessed the power of the human spirit, which can be stronger than any drug. There are still so many questions to answer about the workings of the human body and, most mysterious of all, how it is influenced by our state of mind. By facing such basic questions, I was transformed during my short time in Vietnam from a risk taker who shunned the conventions of the 1960s to one who took a major gamble on a career that was far removed from his upbringing. I willed myself through a junior college to a university and ultimately a Ph.D. I became a scientist, focusing initially on the protein molecules that mediate our responses to adrenaline, and then switching to molecular biology to gain access to the tools that would enable me to read the DNA code that determined the structure of the protein molecules for which I was searching. In this way I was ultimately led to the biological instructions—the genetic code—that the cells use to guide the way proteins are made. My first glimpse of the code of life gave me an appetite to see more. I wanted to look upon the bigger picture: the entire set of genes within an organism, what we call the genome. After nearly a decade of work I developed new techniques that led me to decode the first entire genome of a living species, and the challenge grew to the ultimate, to sequence the human genome. And what greater challenge than to try to understand one’s own life in the context of being the first person in history to be able to gaze upon his own genetic legacy, to focus in detail on those segments, regions, and genes that provide a genetic context for his own life and his own complex, unique blend of nature and nurture?

Although it will take decades to interpret completely what my DNA reveals, I have already made out some hints and whispers of its message. From time to time you will come across boxes containing these insights, which I use to illustrate our current, extremely limited abilities to interpret what the code of my life actually means. While the interpretation of DNA is very much a work in progress, and sheds only a weak light on my destiny, we have arrived at a uniquely fascinating point in human history as we develop the ability not only to connect our own existence to our evolutionary past but, for the first time, to begin to see what the future has in store for us. Still, one of the most profound discoveries that I have made in all my research is that you cannot define a human life or any life based on DNA alone. Without understanding the environment in which cells or species exist, life cannot be understood. An organism’s environment is ultimately as unique as its genetic code.

I suspect many people decide to write an autobiography to help make sense of their lives. It is all too human to dwell on our mistakes, our triumphs, and those electric moments when a life-changing decision was made. A Life Decoded might be thought of as an extreme example of this, as the sum of six billion base pairs of my DNA struggles to understand itself. Now that we have a DNA replicating machine (me) reading his own DNA for the first time, new opportunities inevitably beckon. As we begin to interpret its contents, we humans may perhaps begin to transcend our own DNA and can perhaps even begin to modify it. We might change the story of life and even create synthetic and artificial versions. But that will be the subject of my next book.
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1. WRITING MY CODE

We must, however, acknowledge, as it seems to me, that man with all his noble qualities… still bears in his bodily frame the indelible stamp of his lowly origin.

—Charles Darwin

Of all my early memories, the most vivid is my total and absolute freedom. Today’s soccer moms schedule activities for every minute of a child’s day. They give their kids mobile phones so they can stay in touch. Some even want to track their children using GPS, or keep an eye on them from work using a webcam. But half a century ago the life of the average kid was unstructured and often unobserved.

I was lucky that liberty was a family tradition. As a child my mother loved to climb barefoot on the cliffs in Ocean Beach near San Diego. My father had grown up fly-fishing on the Snake River in Idaho and spent summers working on his uncle’s Wyoming cattle ranch. During my childhood in California, my parents simply told me to “go play.” Given this heady license, I discovered that I loved taking risks and facing challenges—a side of me that I have not yet outgrown. I especially loved to race all those years ago and still do.

One of my favorite destinations was the local airport, where I’d watch from the long grass near the runway as a plane’s propellors disappeared into a blur. Then, as the DC-3 edged closer, I became giddy with anticipation. Once it had taxied into position for takeoff, my time had come. The race was about to begin. I crouched down close enough to count the gleaming rivets that studded its aluminum skin. As the two supercharged engines roared I leaped up and straddled my bicycle. My muscles tensed, and I leaned hard on the pedals. The plane began its eastward dash for the blue Californian skies. With my head down and my heart pounding I began to pedal the bike as hard as I could down the runway.

Close to the reclaimed land where the airport was built, my parents owned a $9,000 bungalow, in Bayside Manor. This was a lower-middle-class neighborhood of Millbrae, a city of fewer than eight thousand inhabitants constructed on land that had once belonged to the Mills family, some fifteen miles south of San Francisco. Highway 101 ran to the east and the railroad to the west, while north and south of me were pastures grazed by cows, a rural setting that was gradually erased as the airport grew—from San Francisco Municipal Airport to San Francisco International Airport in 1955—and then continued its relentless expansion. The roar of the turboprops flying over our little house would eventually give way to the scream of the jet.

San Francisco Airport was very different when I was a boy. There was no security, no cameras, no barbed wire fences. All that separated the main runway from the road was a drainage ditch and a small creek. With a few friends I would cycle down the incline, through the water, and up the other side. At first we would just sit in the grass and watch with amazement as the planes taxied out and then took off, surprised by how slowly the great birds began their passage down the runway. I don’t remember who came up with the idea, but one day we decided that we could probably ride our bikes faster than the airplanes were traveling. So we waited until a plane started to taxi in preparation for its ascent, and then we jumped onto our bikes to race it for as long and as far as we could. We even pulled out in front of the planes for a brief but exhilarating moment before they accelerated and overtook us.

Today I often fly in and out of San Francisco International Airport, and whenever I am on that same east-west runway, I think back to my childhood. It is not hard to imagine the anxiety a pilot must have felt seeing a gang of little boys furiously pedaling beside his plane. Some of the passengers did stare out the windows, either waving or openmouthed or just plain aghast and appalled. Occasionally pilots shook their fists at us or even notified the control tower, which would dispatch the airport police. But because the runway was such a long way from the terminal, we could easily see them coming and escape across the creek. Then one day we rode to the airport and found that our racing days were over: A new fence had been erected around the runway.

Every day of my childhood was a day of play and exploration that had a bigger impact on my development than anything I was taught in school and, although I can’t know for certain, at least as much as my DNA. I think that one reason I was able to become a successful scientist was that my natural curiosity was not driven out of me by the education system. I discovered even then that competition—competition as simple as a bunch of kids trying to outrun great, lumbering airplanes—can generate long-term benefits as much as short-term thrills. Today, whenever I see that fence around the runway, I feel proud of my contributions to airport security.


My DNA, My Life

My genetic autobiography can be found throughout my body. Each of my one hundred trillion cells (with the exception of my sperm and red blood cells) packages my DNA in forty-six chromosomes, a number typical of humans and of no particular significance, save that chimpanzees, gorillas, and orangutans have forty-eight. (It was once thought we did as well, until a diligent scientist bothered to count them properly in 1955.) Along my chromosomes are distributed around twenty-three thousand genes, a much lower number than we once thought. They do not seem to be organized in any particularly clever way, and genes of similar function are not necessarily grouped together.

The linear code in genes is a three-letter one, with a triplet of DNA “letters” coding for a particular amino acid that, when joined with a string of other amino acids, folds into a protein, one of the basic units that build and operate my cells. With a repertoire of only twenty different amino acid building blocks, my cells can create a bewildering array of combinations to produce proteins as different as keratin in my hair and hemoglobin, the red pigment that transports in my blood. Proteins can carry signals, such as insulin, or receive them, such as our visual pigments, neurotransmitter receptors, and taste and smell receptors, all of which are structurally similar. There is no chromosome that codes for the heart or the brain; each cell has the entire set of genetic information to build any organ, but they do not. We are only at the earliest stages of understanding how potent cells in the embryo, stem cells, end up playing various combinations of genes to form about two hundred types of highly specialized cells found in the body, such as nerve and muscle cells that in turn form the organs such as the brain and heart. But overall we do know that the order of the letters in the DNA provides a recipe (translated into action in cells through the medium of a more ancient genetic molecule, RNA— ribonucleic acid) to make, in my case, one Craig Venter.



My particular edition of the human genome was written in January 1946 in the married student housing of the University of Utah, Salt Lake City, where my parents, John and Elizabeth Venter, lived with my older brother in spartan university housing that had once been occupied by the U.S. military. My mother and father were both familiar with barracks life, however, having served on different shores of the Pacific as part of the Marine Corps during World War II. They first met at Camp Pendleton in California but ended up in Salt Lake City to be near my father’s parents. While my paternal grandmother was a devout Mormon, my grandfather was anything but.

One visitor recalled being invited into the garage by my grandfather to meet “Malcolm,” an old friend. Good ol’ Malcolm turned out to be a bottle of scotch. My grandfather had never agreed to a temple wedding, so my grandmother held the ceremony after he died, with her brother filling in for him. Following in my grandfather’s footsteps, my father ended up being excommunicated by the church. I had always thought it was for drinking coffee and smoking, though it may have been because he objected to the Mormon tithing system (giving one tenth of one’s income to “God’s work”). Excommunication, in any case, did not seem to bother him, other than the effect it might have on his mother, because he was not particularly religious. But his antipathy hardened at my grandmother’s funeral when he had words with the church people because of the way they, and not the family, had dominated the proceedings.

I was born innocent enough on October 14, 1946. At the time my father was attending school in Salt Lake City, thanks to the GI Bill, studying for his degree in accounting and barely making ends meet as he struggled just to look after my mother and my fourteen-month-old brother, Gary. I imagine that he must have perceived me as an added burden, one that would make his life more difficult. My mother says that of his children I am the most like my father. But we were never very close.

My mother sold real estate for a while, though my dad resented her working, which was considered a sign of lower status in those days. It did not help that she was too honest: She couldn’t sell a house she didn’t like. Art was her creative outlet, expressed through endless paintings of the ocean, but for most of my childhood she was a homemaker. Among my earliest memories are of her clipping coupons from newspapers and going from one supermarket to the next to get the best deals. We would use powdered milk to save money, even though many dairy farms were nearby. Summer holidays meant camping or staying with my maternal grandparents in San Diego, a city that would come to play a central role in my life. I can also recall only too well how my folks constantly rewarded my better-behaved older brother, a mathematical prodigy. I, on the other hand, was threatened with visits to the juvenile detention home to scare me into better behavior.


The Y and the Wherefore

One major feature of my genome would have been obvious to my mother, the delivery team, and in fact anyone else from the very first moment I entered the world, let alone a Nobel Prize–winning geneticist, genome guru, or sequencing czar. Rather than having a pair of each and every chromosome (as women do), I have one X chromosome (women have two) and a lonely Y chromosome. The X and Y are called sex chromosomes to distinguish them from the rest, which are called autosomes.

My Y chromosome, like that of every man, is responsible for the characteristics that make men male, particularly a gene called SRY (the Sex-determining Region of the Y). Although it is just fourteen thousand base pairs long, the power of SRY was first demonstrated when a British team transplanted one to turn a female mouse into a male, nicknamed Randy. This male genetic endowment is, relatively speaking, unimpressive. The recipe for the human body consists of at least twenty-three thousand genes, but only one thousandth of these—a mere twenty-five genes—lie on the Y. Nonetheless, this little group of genes has proved highly influential. For people cursed with a Y chromosome, life is hard from the very start and only gets tougher. Look at the oldest residents of this planet and you will see they usually lack a Y chromosome. From fertilization to death, those who bear this chromosome are in relative decline compared with those blessed with two Xs. The Y confers many peculiarities, from a greater risk of committing suicide, developing cancer, and becoming rich, to having less hair on the top of the head.



Even by the age of two, the one trait that has perhaps most characterized my success had become apparent: taking risks. I don’t remember anything about the incident, but I am told that I almost drowned as a result of an encounter with a high diving board. In later life one of my mentors, Bruce Cameron, joked that I liked to do high dives into empty pools. (“He tries to time it so the pool is filled by the time he hits the bottom.”)1 After my very first leap into unknown waters, my parents insisted that I learn to swim at the local YMCA. I am glad they did, for swimming would build my confidence in years to come and, one way or another, would help me survive in Vietnam.

As I grew up in Millbrae, more evidence emerged that risk-taking was in my blood. I had many early adventures on the railway tracks, which seemed to dominate our lives. The clatter of trains was in the background all day and all night, while the trains also took my father to work in—what seemed to me—the big, distant city of San Francisco and brought him home each evening. We lived on the “wrong side” of the tracks. The ritual of food shopping involved my older brother, Gary, and me following our mother and pulling our little red wagon, a Radio Flyer, over the tracks to haul the groceries back home.

The tracks were another forbidden playground. I would hang out with Gary and our friends in a large drainage pipe that ran beneath them. From the perspective of a small boy, the steam engines that passed by almost every hour of every day were unbelievably powerful, fascinating, and thrilling machines. As a train slowed in its approach to the station in Millbrae, the engineers would blow steam out the side at us. We were enveloped and enthralled as one of the giant mechanical objects of our affection rumbled past.

We often played on the tracks, as well. One game involved putting your ear to the rails to see who could remain listening the longest after the first tinny vibrations signaled that a train was approaching. We would put pennies on the track so the train would flatten them. (I tried this on a recent visit to Millbrae and was disappointed to find that modern pennies, not being copper, are too hard to flatten; they merely leave a metallic ghost on the track.) As I got older, around age seven, our adventures became more daring, and we began to jump on the freight cars as they passed by. This is not as easy as it sounds for a small boy, even with a slow-moving train, and often a conductor in the caboose would yell at us to chase us off.

By then my father had been made a partner in John F. Forbes and Co. Although he was doing well, he had to pay for the privilege. His regular payments to the company limited our family income, and his heavy workload meant he often fell asleep in front of the television at the end of the day while watching boxing matches, or The Dinah Shore Chevy Show with her famous farewell kisses to the audience. But by 1953 we had saved enough to buy a car from my grandfather, a sturdy four-door machine, a 1949 Studebaker. We also needed somewhere bigger to live. I now had a sister and another brother, Susie (Suzanne Patrice Venter) and Keith (Keith Henry Venter). We moved to a house on the other side of the train tracks, in the hills of Millbrae. Our new home was much farther from the railway, but we still felt the influence of the steel tracks. Each morning my mother would drive my father to the train, and each evening she would pick him up again. These little journeys became defining events in an average day of the Venter family as my mother briefed my father on the mischief and other troubles that I had caused. Today my brother Gary argues that we were not that different in terms of behavior; it is just that I wanted to be caught. “Maybe you were after a bad-boy image even then!”

Our new home and neighborhood did not change me in that respect. My mischief making was now inspired by a friend whose father was a railroad worker and whose family lived in a railcar on a side track near the station. I thought he had the coolest life and visited him as often as possible. With his inside knowledge he showed me useful tricks, such as how to release the brakes to stop a train and how to couple and uncouple railcars. At the end of the school year his family had to move to another station, to the deep relief of my parents. I watched as his railcar clattered off, taking him out of my life.

My risk taking accordingly shifted away from the tracks to the Old Bay-shore Highway, which followed the edge of the bay and into the developing San Francisco Airport. In the 1950s this area was pristine, just open fields and no buildings. My friends and I would often ride our bikes across the overpass to the old Bayshore road. Years later, in high school, this was one of the places we would race cars and even eventually play chicken in the way described by the book Hot Rod, with its romantic view of young speedsters.

While my upbringing showed that I loved my freedom and could be reckless, there was more to me than that. If I had to state another key trait that was obvious early on, it would be my insatiable urge to build things, from crystal radio sets to forts. I was always happiest when I was lashing something together, relying on my imagination to fill out what my crude materials and tools could not provide. While my peers were getting the creativity bashed out of them at school, I would do anything I could to lay my hands on material to build things from scratch.

Many of my early efforts—often aided by my little brother, Keith (who is now paid to continue in the same vein as an architect with NASA)—took place in our backyard, which we called the “back-back” yard because it lay beyond our gardens and a three-foot-high fence. At one end were a compost heap, a swing set, and a crab apple tree. At the other was my domain: an apricot tree, blackberry bushes, and the best feature of all, plenty of dirt where I could build.

My construction efforts were modest in the beginning, mostly small but elaborate tunnels and forts. Each month I also managed to save a dollar, enough to buy a plastic model of a ship or warplane. We discovered, thanks to boredom, lighter fluid, and matches, that we could have more realistic battles by setting the models ablaze. Toy soldiers burned well, too, and dripped hot plastic in a satisfyingly dramatic way. As my tunnels progressed in size and scale, my pyromania advanced to setting off firecrackers in them.

My rapidly expanding underground tunnel fort was hidden with plywood, two-by-fours, and dirt. But after several weeks it was discovered by my father who, fearing a lethal collapse, ordered me to fill it in. My construction efforts now moved aboveground. With vast amounts of scrap lumber obtained from construction sites, I began to build a combined fort and clubhouse. We would spend hours pulling and then straightening old scavenged nails so we could use them again. The result was a two-story structure that would have impressed even Spanky, that take-charge kid from 1930s vintage movies. We had an endless supply of apricots, berries, and crab apples—handy ammunition for fights. Eventually, a neighbor complained that the fort was an eyesore, and once again my creation was torn down.

All this building took place between the ages of seven and ten. Afterward, my activities moved out of the yard and into the street, where I managed to combine my two first loves—construction and risk taking—in a series of vehicles, from wagons and soapbox racers to crude coasters, all of which took advantage of how our house sat on the crest of a hill. We even made an early version of a skateboard by screwing the two halves of a skate at either end of a two-by-four. Keith and I would race it down the hill until a moratorium was declared on skateboarding when my brother Gary tried it and broke his arm.

Inspired by Popular Mechanics, my ambitions later moved up a gear. The magazine contained plans to build an eight-foot hydroplane from marine plywood, without the need for a complex underlying frame. Living in the San Francisco Bay area we were surrounded by water, but as a family of terrestrial interests—tennis and golf—we took little advantage of it. In these drawings I saw my first chance to enjoy the waves. From money earned by mowing lawns and delivering newspapers I had enough to buy the necessary materials. My friend Tom Kay, who had a talent for art, showed me how to translate the plans into wood, and using basic tools, it took me months to build the boat. My father was certain I would never succeed, and for good reason: I had no outboard engine. Eventually, a mechanic friend of his offered to sell me a broken-down, late 1940s outboard engine for $14. I was forced to learn how to strip the engine and put it together again to get it working once more. I used a fifty-gallon oil drum as a test tank and was so pleased when I succeeded in rebuilding this antique that I let my refurbished engine chug away in the backyard for hours.

Once the engine was installed, I painted my boat jet black with orange lightning bolts on its bow. I was surprised and pleased that my father was proud to help me with the ultimate test. The hydroplane was hoisted onto the roof of his new 1957 Mercury station wagon, and the family drove to the harbor in Coyote Point, south of the airport. There was no ramp into the bay or bottle of champagne to break on her bow. We had to wade through the mud to launch her. After flooding the engine, a result of nerves, I got it going and did several high-speed laps around the harbor, blinded by the spray from the bow. The day ended well, but I remember being dissatisfied with the temperamental motor. I dreamed of doing better.

For a seventh-grade science project I discovered that I had an interest in doing something practical with my knowledge. After a trip to Candlestick Park with my father to watch the San Francisco Giants, I was inspired to build an electronic scoreboard for the junior high school baseball field. It was a satisfying feeling when it displayed the scores for the first time and was the most obvious of a number of signals to that point that I would end up doing something practical for a living.

In September 1960 I started attending Mills High School but I don’t remember much about this milestone because school was neither my interest nor my strength. I still have problems with spelling because of my early hatred of rote learning and tests. I felt that I had been going downhill ever since I peaked in kindergarten, and in high school my only A’s were in PE, swimming, and woodshop. My woodshop instructor was unimpressed when I said that instead of making furniture I wanted to build a hydroplane, based on a new design that had set a 60 mph speed record. I sent off for the plans and found that it was a complicated affair with a skin of mahogany marine plywood that had to be molded over a frame of steam-bent members. The $300 plus cost for the materials was well beyond my means, but my project was saved by Ted Myers, who was privileged enough to drive a shiny Thunderbird to school each day. Ted was a fellow swimmer, and while very good academically, he had little interest in working with his hands, much to the annoyance of his father, who owned a construction company and wanted a more macho son. Ted’s father offered to buy enough material to build two boats if I would get Ted’s hands dirty. I agreed, as did Ted.

While Ted did occasionally come to help and watch me work, only one boat was ever completed. In the process of building the hydroplane, I annoyed my own father by taking over his garage. (I eventually found a way to make room for his car by using a complex pulley system to raise my boat to the ceiling each night.) I also made a discovery that has largely held true ever since: The sweetest moment of any project is not when it is finished but when the end is in sight. I loved this particular project best when I had built its frame— when my imagination could fill in all the details of the completed boat. Today, after having been responsible for building new houses, laboratories, and other projects, I still find that the final version often falls short of the one glimpsed in my head during construction.

Education is, of course, among the biggest influences of nurture, along with friends and family. But December 1961 saw events unfold on the world stage that would also come to have a huge bearing on my life: President John F. Kennedy committed the United States to suppressing a Communist-led rebellion and to preserving South Vietnam as a separate state governed by an American-sponsored regime in Saigon. For a teenager in Millbrae, though, the war still seemed far away, especially one whose role models were not lantern-jawed stars of war movies but cinematic antiheroes such as James Dean and Marlon Brando. My friends and I aspired to look like hoods. With my blond hair it was hard to look especially greasy, but I did manage a ducktail, combed to a point in front, a haircut that was inspired by a Bay area gang member who liked to ride his motorcycle to middle school.

Rebellious and disobedient, I was constantly in trouble during my freshman year and more often than not grounded or in detention. My mother would sometimes even check my arms for needle marks. Despite my freedom to wander as a child, I was not even allowed to go to high school football games at night without being chaperoned. On one occasion I snuck away from my family to hang out with my friends under the bleachers, where they drank beer and smoked. The gang left the stadium for downtown San Mateo, and I found myself in the backseat of a stolen car that was being hot-wired. We set out on a joy ride. When a police car began to follow with fl ashing lights and siren, I panicked. We swerved into an alley close to the stadium and braked hard. I got out and ran as fast as I could back to the bleachers, my family, and normal life. However adventurous I might be, I was not a criminal. I began my second year of high school with a new outlook. I didn’t know what I wanted or where I was going, but I was not going to be a teen hoodlum. A big chance to change my direction came during the summer of 1962 when I met a girl with a slight build and light blond hair who was a violinist in the school orchestra and had also toured abroad. Linda began to introduce me to a world far beyond the narrow confines of California, swimming, and boat building. We drank coffee in the local bookstore and discussed literature. We listened to classical music and went to the College of San Mateo to hear Bob Dylan. When the summer ended, so did the romance, but by then she had set my life in a new direction.


Blame It on My Genes

Attention deficit/hyperactivity disorder (ADHD) is marked by inattention, excessive motor activity, impulsivity, and distractibility—an accurate description of the teenage Venter. Recent research has linked ADHD with a genetic stutter that involves ten repeats of a section of a gene called DAT1, the dopamine transporter gene. This gene is responsible for the reuptake of the messenger chemical dopamine in the brain and is also the target of amphetamines and cocaine. Perhaps it is no accident that variants of this gene also influence how children respond to methylphenidate (Ritalin), a stimulant that is used to treat ADHD. My genome reveals that I do indeed have these ten repeats. Hence, my behavior—if, that is, you really believe a simple genetic stutter can trigger such a complex trait. Not everyone agrees.



Another turning point came with an English literature class taught by Gordon Lish, a twenty-eight-year-old with thick blond hair who was a follower of the Beat Scene. His first assignment was, appropriately enough, J.D. Salinger’s The Catcher in the Rye, whose hero I could easily identify with. Until then I had been uninvolved, bored, and surly in most of my classes. I would tune out, staring out the window or over the teacher’s head—but only if the teacher was lucky. Just as often I would talk to my friends, disrupting the class and driving the teacher to distraction. Today, of course, a kid who behaved as I did would be put on Ritalin. But Lish had an inspiring intellectual energy that could engage a young mind so much more powerfully than drugs. He also seemed to have a real interest in me, and we spent time outside of class discussing literature and life. I was attempting to absorb ideas for the first time, reading, learning, and thriving at school at long last.

English literature class with Lish was the first of the day, and like every other student in the country, we had to recite the Pledge of Allegiance. We would give Lish grief about this, because it seemed to contradict the liberal ideas we had been discussing in class. Lish acknowledged our resistance by sometimes rushing through the pledge. Then one day the principal announced that Lish had been fired for being un-American.2 We were stunned, and some of the girls even cried. I was outraged that the one teacher with whom I had connected was now gone.

I convinced some other students to join me in what had to be one of the first high school sit-ins. The protest snowballed until we shut the school down. We continued the demonstration the following day, and by then the local press picked up on the story. As ringleader I was summoned to present our demands to the principal. That was simple: Lish had to be reinstated. Given my far from stellar academic record, the principal asked if I was upset because I would lose my only A grade from Lish. The truth was that I was destined to fail even that class because I had not done the specifi c assignments Lish had asked for. The demonstration ended quietly the next day after the students were threatened with suspension.

For my loyalty to Lish I was suspended from school for a week. My parents grounded me for a month, longer than ever before. I missed Lish, and, not surprisingly, a few years later another English teacher would become my mentor. Lish himself later recalled how he had been forced from his teaching post “as a function of the usual kinds of distresses aroused by persons who create any kind of stir in the classroom.”3 Other crimes he admitted to at Mills High School included, fortunately for me, “letting pupils get so excited about ideas their voices can be heard in the hall.”4 Almost four decades later, Lish saw me on television and remarked to a friend, a Nobel laureate who also happened to be my biggest critic, “I think I know that guy. I did not forget—in Yiddish we say the punim (face)—that God gave Craig.”

Today, on reflection, my early rebelliousness showed all the hallmarks of a second child who lived in the shadow of a successful older sibling. I suspect that while my parents rewarded Gary for being a superachiever, I found I could get their attention by being a superunderachiever. Gary was, granted, a hard act to follow. But I tried. I chased him into cross-country running but decided that it was both painful and painfully uncool. In the spring I joined the swim team, only to be in Gary’s wake once more. At first it was hard to adapt to the discipline of three hours of swim practice every afternoon, and I stank in these sessions.

But I really liked the actual races and surprised everyone, especially myself, by winning. Recognizing that I could now beat him at backstroke, Gary switched to butterfly. Winning was a new experience for me, and an addictive one. Despite my poor technique and ungainly flip turns, I still managed to be the fastest in the B division. Gary and I joined a club run by former Olympic-eligible swimmer Raymond F. Taft, and I improved my speed substantially over the summer. Gradually, swimming began to dominate my life. I was invited to join the varsity team and soon became the fastest in the 100-yard backstroke. The distance suited me perfectly: I could go all-out for a minute because I thrived on adrenaline. I would still often lose in practice but, thanks to a hormonal surge, never in an actual race.

During the last summer of my high school swimming career, I finished a 400-yard medley relay race in which the four of us, including Gary, set a new American record. I ended my senior year by winning the league championship, defeating a longtime rival, and setting new school, county, and league records. Gold medals and local newspaper coverage had a substantial impact on my self-confidence and self-worth. I was a hit with the girls, too.

But while my sporting achievements became increasingly impressive, my academic skills were lagging far behind. My grades were so dismal that they threatened to sabotage not only my eligibility for the swim team but my graduation. Fortunately, I wrote a glowing paper about the presidential bid of the extreme Republican Barry Goldwater, whose slogan was “In your heart, you know he’s right.” The teacher who marked my paper seemed to be a Goldwater conservative and was sufficiently impressed to give me a D minus instead of an F, which would have ended my chance of graduating.

Ray Taft felt that I had strong Olympic potential. He told me that I had more guts than anyone he had ever known, but the problem was that I was winning on them alone. He wanted me to unlearn all my bad habits in the pool and develop new techniques. But I liked winning too much to change, and by then, in any case, I did not want to have anything more to do with competitive swimming. Despite my grades I had also been offered a swimming scholarship to Arizona State University. But at the age of seventeen I turned my back on swimming, on school, and on Millbrae. Tired of being grounded and craving my freedom, I headed for southern California.


My Y Chromosome and Sex

At the age of sixteen, when I still had long blond hair, I was fully introduced to the genetic programming on my Y chromosome. I had a girlfriend named Kim, whom I had met earlier that year after she transferred to Mills High School. My Y came into its own when Kim had a Sweet Sixteen party while her parents were away. This moment was particularly sweet for me, too. She wore baby doll lingerie—see-through—and encouraged me to explore. Before then my only experience had been adolescent dreams, fantasies, and heavy petting with various girls at school, including Kim’s best friend. The endorphin high of my first love affair came after the sex. All this was ultimately due to a chromosome consisting of around twenty-four million base pairs, the human Y, which has roughly twenty-five genes and gene families. As I mentioned before, one of them is SRY, the gene that drives the development of the testes.

We had more opportunities after Kim ended up moving with her family to a house in Burlingame, only ten minutes away. I constructed a rope ladder so I could escape my own house after bedtime, drive to Kim’s, and climb through her first-floor bedroom window. This went on for weeks that summer of 1963 until one morning I returned and discovered that my rope ladder had vanished. Keith was playing a joke, I thought. But when I sneaked in, I was confronted by my father, who was sitting on the stairs in the hallway. If he caught me again, he warned, he would call Kim’s father to tell him I was having sex with his daughter.

After a few weeks, my nocturnal escapades resumed. Once again I soon found my ladder removed and the door locked, and my father and I had a blazing argument. The next time I visited Kim, her father was waiting for me. He pulled out a gun and held it to my head. Six months later Kim’s family moved out of Burlingame and my life. I never fully got over what I viewed as my father’s betrayal, which I considered even worse than having a gun pointed at me. I can blame it all on the Y, which also plays a key role in the production of the androgen hormones linked to aggression.



In Newport Beach I could surf in 70-degree water rather than the 50-degree waves of northern California. In those days the beach had a small boardwalk and the atmosphere was like something out of the Gidget films. My pursuits in that period involved drink, girls, and bodysurfing at the Wedge, a spot with direct shore break waves that can be spine-crushing. I lived in a small house with four roommates. To make money I worked nights at a Sears, Roebuck warehouse, where I put price tags on toys. I also tried night clerk, airport fuel truck driver, and baggage handler (where I was motivated by my peers’ points system, which rewarded crushed, dripping suitcases and other damage from tossing bags onto the airplanes).

Although I had a few dollars, my days were free, and there was endless surf to enjoy, I realized even then that I had to do more with my life than body surf the Wedge, hang out, and work at menial jobs. I enrolled in the Orange Coast Junior College in Costa Mesa, which was conveniently only a few minutes away from some beautiful beaches. But by now the developing situation in Southeast Asia had begun to catch up with me. I was too late to apply for a student deferment and received my draft notice. Like hundreds of thousands of other young men, I would be swept far from the sheltered environment of sixties suburban America.

I was very conflicted. I was personally against the war but had a long family history of military service. One ancestor was a fifer and medic during the Revolutionary War. My great-great-great-grandfather served in the cavalry during the War of 1812. My great-grandfather was a sharpshooter in the Confederate Army during the Civil War. My grandfather was a private in World War I, serving in France, where he was badly wounded and had to crawl for miles to safety. And, of course, both my parents had been Marines.

As a consequence, my father was disturbed that I had been drafted into the army. He persuaded me to talk to a Navy recruiter—probably the most useful piece of advice he ever gave me. Thanks to my swimming records, I received what I thought was a great offer: a three-year enlistment instead of the usual four, plus a slot on the Navy swim team and a chance to compete in the Pan American Games. Despite my qualms about the war, I looked forward to serving my country and swimming for it too. This did not seem a bad option, and it never dawned on me that I might end up in Vietnam, even though by the time I reached boot camp in San Diego, the war had escalated and the U.S. presence would rise to 185,000 troops by Christmas 1965. I began my military career with my long blond hair being shaved off. I found myself milling around behind barbed wire with tens of thousands of young men, from wannabe professionals to farm boys and escaped prisoners. I was at the start of the long, traditional process of having my spirit broken so I would become an efficient and pliant sailor. Misbehavior meant running around all day carrying a yoke saddled with sand buckets. (The guards would beat you if you slowed down or stopped.) I was miserable; boot camp was the closest thing imaginable to prison.

I even considered going AWOL with a fellow recruit who was equally despondent. Once again, the ocean would provide my escape. All we had to do was swim down a creek that ran through the base and out into the sea. I worked out each day with a two-mile swim, so I thought it would be easy. I didn’t realize that when I discussed my plan with a friend, someone was standing on the other side of the wall. The night before we were to make our joint bid for freedom, the company commander had an important announcement to make: Two idiots were planning an escape, and he wanted to remind them that desertion during wartime was a capital offense.

My actual naval swimming career likewise ended before it had started. August 1964 saw the Gulf of Tonkin incident, involving two alleged attacks by North Vietnamese gunboats on American destroyers. (A report released in 2005 by the National Security Agency indicates that the second attack did not occur.) Lyndon Johnson ramped up the war effort and canceled all military sports teams, which meant I had to find a new career in the Navy.

An IQ test revealed a respectable score of 142, among the best of thousands of draftees and recruits. I was amazed, and it was high enough to give me the choice of any Navy career. Of all the interesting options, from nuclear engineering to electronics, only one did not require any enlistment extensions and extra time in the military. My career choice was, I thought, a no-brainer: I would go to hospital corps school. (With foresight that perhaps revealed my hidden interests, I had said in my seventh-grade yearbook that I was going to be a doctor.) No one explained to me at the time that the reason the military did not bother to extend the enlistment for corpsmen was that the casualty rate was high.

After corps school I was posted for medical training to nearby Balboa Navy Hospital, then the biggest military hospital in the world. I soon became the senior corpsman and was allowed to live off base. My grandparents had a shack in the back of their old house near Ocean Beach, which they let me live in. I commuted to the hospital on my 305cc Honda Dream (the largest motorcycle Honda made at the time). The corpsman I bought it from had seen so many scrambled brains during neurosurgery that he was desperate to get rid of it.

Work gave me a remarkable overview of human disease. I discovered that I had a talent for performing spinal taps on meningitis patients, taking liver biopsies from hepatitis patients, and so on. After a short while I was placed in charge of the large infectious disease ward, where I ran a team of more than twenty corpsmen on three shifts around the clock tending hundreds of patients with diseases ranging from malaria to tuberculosis to cholera. Decades later I would decode the genomes of the infectious agents that caused many of these illnesses.

The hospital became my refuge from the rule book, military discipline, and the 7:00 A.M. daily dress inspection. I rarely wore my uniform, preferring jeans or surgical scrubs. Each afternoon, once my shift ended at 3:00 P.M., I revved up my bike to go surfing. I grew my hair as long as I could get away with, since the girls at the beach stayed as far away as possible from Navy boys.

Compared with high school, it was always a struggle during this period of my life to find female companionship. I was surrounded by Navy nurses, but as an enlisted corpsman I was technically prohibited from dating them since the nurses were officers. That did not stop me, of course. First it was the head nurse. Then I became more interested in her friend—so interested, in fact, that I began to date her instead. This would turn out to be a big mistake.

Each month corpsmen faced a potential second draft from the Navy into the Marines, who used Navy medics. My hospital training was slated to be only six months at most before I was packed off to Vietnam. Most corpsmen served as medics in combat, where they did not last long. The Vietcong would pay a bonus to any soldier who could show that he had killed a corpsman, usually by bringing back a trophy such as his ID card. After six weeks in the field, a corpsman had only a fifty-fifty chance of survival.

But because I was highly valued by the doctors in San Diego, each month when the draft list came up, my name was absent—sometimes removed at the last minute. I ultimately avoided the draft for fourteen months before my name was finally posted. But the posting included a footnote: I was to be sent to the naval station in Long Beach, where I would run the emergency room. I was stunned, relieved, and delighted. The head doctor had a big grin and was pleased with his last-minute save.

The head nurse whose friend I had been dating was annoyed when she found out that, once again, I had managed to avoid Vietnam. As I was leaving, she told me to get a haircut. I had two weeks of surfing ahead of me before reporting to Long Beach, so a crew cut was the last thing I wanted. I answered with something flippant. Before I had even gotten to my motorcycle, two MPs arrested me and told me I was to be held for a court-martial. I was quickly found guilty of disobeying a direct order—my long blond hair was damning enough—and sentenced to three months in the brig at Long Beach. I faced hard labor, a criminal record, and a certain posting to Vietnam or a dishonorable discharge from the Navy.

The MPs took my orders and records, which were contained in a thick manila envelope that had the original copy of my orders taped to the outside, and returned a while later to send me on my way with my modified orders in bright red type over the original ones. One of the peculiarities of naval bureaucracy was that I still had my two weeks of leave before going to the brig. I returned to my grandparents’ home feeling lonely and upset. I sulked and worried about telling them, let alone my ex–Marine Corps parents, about my court martial. My promising start in medicine had been derailed.

I stared at the manila envelope for what felt like days, brooding on what it contained. This was 1966. Computerized records did not exist, so when military personnel moved to new assignments, they carried all their records with them. I thought about my high-speed court-martial and began to wonder if the copies of the orders inside the envelope were the same as the original on the outside. Did they change all my orders or only the original? I decided to tell my uncle Dave about my predicament and ask whether I should risk tampering with the envelope. Though concerned, he was also amused and intrigued, and brought my grandmother in on the problem. On examining the envelope she ordered Dave to boil some water on the stove. I could not believe it when she held the envelope over the steam. After a few minutes it was open, and she handed it back to me.

When I pulled out my records, I found untouched copies of my original orders to report to the medical station in Long Beach. After making certain all the paperwork was in order, my grandmother helped me reseal the envelope. All I had to do now was “lose” the revised order attached to the envelope and come up with a plausible reason that it was missing. Since I would be driving to Long Beach by motorcycle, I had a perfect excuse: I had dropped the envelope while flying down the highway, and the paperwork became detached. My uncle thought it was a good plan. For extra realism we went out in the street and began throwing the envelope around and sliding it along the pavement. We stripped off the remains of the original order so that all traces of red were missing.

There was always a chance that a second copy of the orders to put me in the brig had been sent on ahead of me. But I reasoned that since I was being incarcerated anyway, it seemed like a straight choice between a chance of freedom and an extended time in the brig. By then I had faith in the incompetence of military bureaucracy. Nonetheless, dark thoughts consumed me during the two-hour motorcycle ride to Long Beach. At the base gate I was directed to the check-in office, which I anxiously approached.

I handed my tattered envelope to the imposing figure behind the desk. The chief tore it open, examined my orders, and scowled. “Son, you are in deep shit.” My heart sank, and I began to panic. I told my sad motorcycle story, but he was having none of it and just repeated, “Son, you are in deep shit.” He briefly disappeared, then returned to chew me out and tell me that I was to be dealt a severe punishment: I had to go to the transit barracks, where I would be confined for one week on cleaning detail. Only when I had learned my lesson about negligence of Navy property would I proceed to the emergency room and resume my duties as head corpsman. I had indeed learned an important lesson: It really pays to take risks and to take control of your own life.

While I was running the emergency room in Long Beach, my love life picked up once again. Through a friend I met Kathy, an art student living in Pasadena, and we were soon spending most nights together. Despite my good fortune in life and love, it soon became clear that I could stay in Long Beach for only a few months, because Vietnam was now unavoidable. I felt a knot in my stomach as I began to psych myself up for what was to come. However, my future—or at least my chances of living—would be changed by a chance encounter with a young officer who had just returned from Vietnam, where he had done research. He told me that if I could get sent to the Navy hospital in Da Nang, the odds of my surviving the year would increase dramatically. But there was a big problem: Only a tiny fraction of corpsmen in my position got that posting. How was I going to finesse it? The head of the medical center suggested that I write to the U.S. Navy Surgeon General and volunteer to go to the hospital before I received my official assignment.

Everyone thought this attempt to influence the slowly grinding wheels of naval bureaucracy was a long shot. But once again I felt I had nothing to lose. My letter described my extensive experience in the infectious disease ward in San Diego and my emergency room experience. As a final flourish, I argued that my medical skills would be put to much better use in Da Nang than if I stayed in Long Beach. As the weeks went by I became more and more pessimistic. Then, after a month, I was given my orders: I was to report to the Navy hospital in Da Nang. Seizing the initiative in this situation probably saved my life.

I had thirty days’ leave before being sent to the war zone, and they turned out to be one of the best times of my life. Kathy had a little British sports car, a Triumph TR4, that we drove up the coast from L.A. to San Francisco. We stopped at my parents’ house in Millbrae, and I spent time waterskiing with my brother Gary and my school friends behind my hydroplane on Lake Shasta. Kathy and I went to San Francisco and hung out in the Haight-Ashbury district, where I worked at the free medical clinic for a week. The streets around the intersection of Haight and Ashbury were at the heart of the hippie movement, where life was just one big hazy marijuana party and where antiwar sentiment and flower power were at their peak. Everyone I met told me to go to Canada to avoid being sent to Vietnam, but I felt somehow that it was wrong. Perhaps it was because I did not want to throw away my one chance of a career in medicine; perhaps it was the uncertainty about the war; perhaps it had something to do with the military background of my family.

I read what I could about the Vietnam conflict but found no middle ground. The government line—that the war was the only way to stop Communism—was bought by the older generation, including my strict Marine Corps parents. I wanted to believe that argument, but I found the doubters’ position more plausible. In some strange way, however, I also believed that the war could transform me personally. I had met servicemen who fought in Vietnam, and it was clear they were different in some indefinable way from those who had not. I wanted to experience the adventure and I thought Vietnam could offer answers to some fundamental questions about life. Even before I arrived in the theater of war, I encountered the understanding that exists between all servicemen, the brotherhood of arms. I was driving with Kathy in the TR4 along Highway 1, the coastal route between San Francisco and Washington State, taking the tight curves on the road at high speed, when a motorcycle policeman began to give chase. When he eventually caught up, I explained that I was on my final leave before shipping out to Vietnam. As it turned out, he was a veteran whose life had been saved by a corpsman, and for a moment, we formed a bond. He told me to slow down and not get myself killed before I even got to Vietnam.

Before shipping out I was sent for counterinsurgency training. My first two weeks of the month-long course were spent in Little Creek Amphibious Base in Virginia Beach. There we were fed an extreme version of the government position by some hapless officer. As he dutifully presented the official line, I pestered him with uncomfortable questions. Although I resisted the political indoctrination and had initially refused weapons training, I did discover that I was a good shot and, inevitably, came to enjoy target practice. Perhaps this was just as well. I had been told that in Vietnam most corpsmen ended up being more heavily armed than their buddies.

For our last week, we were divided into teams and dropped off in a swamp with no food. We were to rely on our survival training as we were hunted by troops with live ammunition. If caught, we would be put in a POW camp for the remainder of the week. One of my team, a southern guy, grew up eating collard greens, which constituted the main part of our diet along with wild strawberries and tea made from roots. Others ate frogs and swamp fish. We got by somehow.

My team was the only one to avert capture. When we finally turned ourselves in, we were threatened, intimidated, and marched into the POW camp. By then the other teams had been subjected to various humiliations. We found them squatting in the mud and dirt in their underwear. I was brought up in an area of California populated by few minorities and felt a long way from the civil rights movement, Mississippi freedom, and the rise of Black Power. But I was appalled when all my prejudices about white southerners appeared to be confirmed. Blacks were singled out for particularly harsh treatment. One was hit with a rifle butt. I stepped up to treat his head wound, which was bleeding badly. When I was ignored, I demanded the right to attend to him. I, too, was hit with a rifle and forced into a small cell with my “patient.” On returning to the main camp, I filed a protest.

The camp commander summoned me on the day before graduation. He went to great lengths to explain that blacks needed to be subjected to this brutal treatment to prepare them for what would happen in Vietnam if they were captured; they could be reeducated, tortured, or killed. Then I was offered a “choice” that was typical of military justice of the day: withdraw my complaint and graduate the very next day or remain, with a guarantee of “special treatment” in the POW camp, until I agreed to his demands. I was forced to sell out and drop my protest. (A few years later, after a congressional investigation into alleged abuses to soldiers, the camp was closed.) Now there was nothing left to keep me from the country where only a decade earlier Ho Chi Minh had told the French, “You can kill ten of my men for every one I kill of yours, yet even at those odds, you will lose and I will win.” Vietnam would teach me more than I ever wanted to know about the fragility of life.


2. UNIVERSITY OF DEATH

I am tired and sick of war. Its glory is all moonshine…. War is hell.

—General William T. Sherman

Each [organic being] at some period of its life, during some season of the year, during each generation or at intervals, has to struggle for life, and to suffer great destruction. When we reflect on this struggle, we may console ourselves with the full belief that the war of nature is not incessant, that no fear is felt, that death is generally prompt, and that the vigorous, the healthy, and the happy survive and multiply.

—Charles Darwin, The Origin of Species

I wanted to escape. I was determined to get away from the living, the dead, and the dying: The ones who wanted to live but couldn’t. The amputees who would survive but wanted to die. Those who were so badly injured that they hardly knew if they were alive or dead. The stream of bodies that were being medevaced from the jungles, the bomb-scarred rice paddies, and the ruins of thatch-and-mud-wattle hamlets. I thought about the “Dear John” letter from my girlfriend, Kathy, who could not bear to hear any more about the grisly things that I had seen and what I had felt. Now all I could sense were the warm waters of the sea off China Beach. After five months, I was determined to swim away from the bullshit, the madness, and the horror.

My plan was to carry on until I was exhausted and then sink into dark waters and oblivion. This would not be easy, because I was a strong swimmer and in great shape. More than a mile from the beach, as I saw venomous sea snakes surface nearby to breathe, I began to have doubts about what I was doing. But I still swam on through the emerald green—until, that is, I made contact with reality when a shark began testing me, prodding me in a “bump and bite” attack. I kept swimming but now more slowly and less determined. I began treading water and looked around. The air was hazy, and I could no longer see the shore. For a moment I was angry that the shark had disrupted my plan. Then I became consumed with fear. What the fuck am I doing? All thoughts of dying departed. I wanted to live, more than I had ever done in the previous twenty-one years of my life.

I turned around and swam for the shore in a state of panic, driven on by sheer adrenaline. I was more afraid than I had ever been before, not of the shark or of the venomous snakes but that I might not make it back safely because of my stupidity in wanting to die, in wanting to take the easy way out of the brutality and loneliness of Vietnam.

Getting back to shore seemed to take forever; I could not believe that I had swum out so far, and wondered if I was even heading
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