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I

THE MYSTERY


1

Is That Your Kid?

“Is that your son?”
“Yeah, why?”

“You won’t believe what he just did.”

The car was coasting. Kai heard the wheels crunch as it drew to a halt outside his house. The car door opened, and a young man hopped out. He popped the hood and disappeared beneath it. “You’ve got to be kidding me!” he fumed.

Kai emerged from the front yard. It was late in the morning, and the street was empty. Cars were a rare sight around there. Kai often played in the street with his sisters. Mostly only bikes passed by, anyway—students on their way to class. Kai lived with his parents and sisters on a sprawling college campus, which boasted sculptures, water fountains, benches, flame trees, a Japanese garden, and enough space to spend the whole day wandering idly, accompanied by chirping birds.

“Hello. I’m Kai.”

The man ignored him.

“Is your car not working?”

“No,” the man grumbled. How would he get to class now? He was stuck in this damn residential area and would be too late for his exam. If he didn’t make it there on time, they’d mark him absent and fail him.

Kai spun around and dashed off. The man got back in his car and turned the key. The engine sputtered for a moment and died again.

The boy came running back. What the hell did he want?

He was holding something in his hand.

“Here,” said Kai. “My mom’s key.”

“Excuse me?”

“You can take our car.”

The man stared in disbelief and took the key.
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Kai loved people, and it was hard not to love him back. At the age of two, he started twisting his way out of his father’s grip and running over to them—random pedestrians, the postman, elderly people sitting on benches basking in the warmth of the morning sun. Kai opened his arms and clung to their legs. He didn’t say anything. They froze at first, but when they looked down to see his twinkling brown eyes staring up at them, they couldn’t help but laugh. Kai didn’t speak much. He spoke with his hands and glowed from inside. He warmed their hearts more than the sun possibly could. Soon they were sitting on the benches because of him, the little boy who had just moved to Rehovot, Israel.

Kai was born in Heidelberg, Germany, on June 21, 1994, the first day of summer. It was the longest day of the year and proved to be the longest birth his mother Anat would have to endure, dragging on some twenty hours. While she twisted and turned in pain, Henry wandered up and down the hallway. Their two daughters, Kali and Linoy, would soon have a baby brother. They could barely contain their excitement.

The midwife laughed when she held Kai up by his feet. He was so long and heavy and had so much hair on his head. “We might as well put a jacket and pants on him,” she said. “Send him straight to kindergarten.”
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Babies are often born with a smile on their face. Experts call this a reflex smile. It’s a newborn’s way of ingratiating itself. That smile is many parents’ first memory of their child. Henry doesn’t remember if Kai was smiling. He remembers something else: newborn Kai kept trying to lift his little head. His wide eyes had this absorbing glimmer, tracking every light and sound, darting back and forth on high alert.

Henry had treated many babies during his time at medical school, but he had never seen eyes like that. His son’s gaze seemed targeted, intentional. That was impossible. A newborn’s vision doesn’t develop for another few months. Until then, everything is blurry to their eyes—colors, contours. They can only see what’s right in front of them: their parents’ faces, the mother’s breast. Kai, however, behaved as though he could see.

His pupils darted nonstop. Henry was worried. The doctors on the ward huddled. They had never seen a child like that either. As they inspected Kai carefully, the worries vanished from their faces. Kai scored a full ten points on the Apgar test, which rates a newborn by appearance, pulse, grimace, activity, and respiration. “All good, boss,” his colleagues told him. Henry’s fears turned to pride: “He is the most alert child on the ward,” he told Anat. “Our son is ­something special.”

Anat wasn’t all that comforted. She watched Kai even more closely. When he was around six months old, she noticed a change in his eyes. She couldn’t put it into words; it was a feeling more than anything. Henry didn’t see it. Neither did the doctor they consulted. “A ­wonderful child,” he assured them, “fit as a fiddle.”

“You see?” Henry said to Anat. “Everything’s fine.”

And so, the Markrams’ life continued blissfully. Kai’s bassinet became a stroller, then a tricycle. Their house echoed with laughter and happy shrieking. They spoke and joked in multiple languages—English, Hebrew, German. Henry was from South Africa, Anat from Israel. His work as a neuroscientist had brought them to Heidelberg. He had made a name for himself in his field at an early age, asking questions and devising answers that seemed precocious for a grad student. Bert Sakmann, a German Nobel Prize winner in medicine, recruited him to the Max Planck Institute for Medical Research. Who knows? Maybe this Markram would someday win the Nobel Prize himself.

His family loved Heidelberg, the colorful houses, the winding alleys, the Neckar River, the famous castle. On weekends, they drove out to the countryside, went swimming and ice-skating, picked apples and asparagus. They spent their vacations travelling in Europe, which was entirely new territory for them. Paris, Rome, Copenhagen: Henry carried Kai around in a blanket, with the girls skipping alongside them and Anat taking photographs. It was the best time. All their worries awaited beyond the horizon.
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They had spent two years in Heidelberg when Henry got the fateful call from Israel. By then, the postdoc had lived up to the promise his mentor Sakmann had seen in him. Henry had researched how brain cells communicate with each other, even inventing a way to watch them do it, a method that would soon be standard in labs around the world. At the young age of thirty-five, he landed a job at the prestigious Weizmann Institute in Rehovot, where he would become a professor, build a laboratory, and lead his own research department.

Kai had grown up to be a happy child. Wild curls swirled around his head; his eyes were much too big for his face. When he laughed, his nose wrinkled. When he spoke, you could see the gap between his front teeth. He would often say things that were beyond his years. He was a tad professorial for a toddler. “What a special boy,” the neighbors said.

Henry and Anat watched him in awe, moved and amused by their little boy. Kai was an enigma. He didn’t speak much. He said only what was necessary. And greeting strangers was absolutely necessary. He greeted every person he saw. “Hello. I’m Kai.” If they responded in kind or just smiled, Kai would remember their face and what they were wearing and add them to his growing list of friends. Referring to these encounters days later, shocked that his parents couldn’t recall them, Kai would jog their memories with minor details: he meant the woman with the pink flowers on her hat, the man with the smudge of dirt on his boot. He raised his voice, his cheeks glowing red: How could they not remember?

If they ever said something snarky about one of his friends, say, that the flowers on the woman’s hat were too bright and pink for their taste, Kai would burst into tears and shriek, “You shouldn’t say that!” Henry and Anat smiled. He was right, of course.

His kindergarten counselors would never forget him. Years later, their hair now gray, they still talk about young Kai, how he would mosey from table to table, arms folded behind his back like an old gentleman. He didn’t draw; he preferred to watch others drawing. When he wanted to play with other children, he didn’t ask, he just reached out and touched them. Sometimes his gesture came as a surprise or his grip was too tight. The other kids thought he was trying to push them and shoved him back. Kai was aghast, but he didn’t cry, even if they bruised or scratched him. Kai wasn’t good at sharing his suffering.

His sisters were gentle with him. They accepted Kai as he was. But sometimes they did wonder. They loved feeling just a bit creeped out when their parents read them bedtime stories, but their brother lost it completely. A reading of Goldilocks was too much for him. “Stop!” he would scream, running out of the room and slamming the door behind him. To Kai, this wasn’t just a story—it was real. After a tearful night caused by the death of Bambi’s mother, the family agreed that it would be best for all involved if they only read good night stories that merited that designation.

There would be countless such experiences. No child in the neighborhood was discussed, laughed about, or puzzled over more than Kai. “Kids are kids,” Henry would say. Every one of them lives in their own world. Wasn’t it great that Kai had an imagination, an eye for detail, that he loved everyone and approached them?

Sitting by the open window, Anat could often hear Kai in the garden accosting pedestrians. “Want to come in and have coffee with my mom?” Luckily for her, sadly for Kai, they usually turned him down, and Anat remained undisturbed in their messy kitchen.

But today was different. The doorbell rang and Anat answered it. A young man stood in the doorway in front of her. No, she didn’t want to buy anything.

“Is this your key?”

“Excuse me?”

“Your son gave it to me.”

“What?”

“My car broke down, and your son—”

“Kai!”

Five minutes later, the three of them were sitting in the car. Anat drove, the student kept an eye on his watch. He would make it after all.

“What would I have done without your help?” he said.

“You have Kai to thank for that.”

“What a special boy.”

Anat nodded.


2

The Boy Who Changed Everything

If Henry had just been a scientist,

even a great one,

he would have failed.

Kai is different. Kai, the doctors would eventually realize, is autistic. Of course, like everyone on the spectrum, Kai isn’t just autistic—he’s so much more than that. Kai is Kai.

Doctors used to find one case of autism among every five thousand people. Today, according to a study by the US Department of Health & Human Services, the ratio is one in fifty-nine. Scientists speak of an epidemic. Kai may be different, but he is not alone.

Henry is one of the world’s most famous neuroscientists, but when Kai began withdrawing, he was as helpless as all the other parents of autistic children. He asked himself the same questions they did: What is autism? How can I help my child?

He researched for fifteen years. His findings would upend everything we thought we knew about autism, and offer us a new way of thinking about a number of conditions.

If Henry had just been a scientist, even a great one, he would have failed. He only succeeded thanks to Kai, the boy who changed everything.
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It’s 4:00 a.m. Henry throws off the bedcovers. He tiptoes out of the bedroom, across the hallway into the kitchen and makes coffee. Quietly. Everyone is sleeping. He opens his laptop. The bluish light of the screen shines on his face. His eyes are smaller than usual, his hair messy. He is thin. Only a few weeks ago, he was in Portugal on a fasting retreat. He slurps his coffee and reads e-mails.

“Dear Henry,” a lady called Sandra writes to him. “I am autistic. Reading your story, I was overcome by emotion. For the first time in my life, someone was describing my experience. My family doesn’t support me.”

“Dear Sandra,” Henry types. “I know what you’re going through.”

He reads more e-mails from autistic people, their families, his colleagues. He reviews the data—rows of numbers that only a scientist can understand. Finally, he opens a lecture he was working on until midnight. “We think we see with our eyes,” it says, channeling Antoine de Saint-Exupéry’s The Little Prince. Unlike the Little Prince, however, Henry doesn’t believe we see with our hearts: our brains shape our view of the world.

“The pathways in your brain are so extensive, you could stretch them once around the whole moon: a hundred billion brain cells, a hundred billion synapses, a wonderful system, and six hundred ways to disturb it. Autism, ADHD, depression, Alzheimer’s, Parkinson’s, schizophrenia. How are they all related?”

This question drives Henry out of bed every morning at 4:00 a.m. He is certain it will be answered in our lifetime. Humanity will decode the brain. And then rebuild it. Henry plans to do the rebuilding himself. He kicked off that project ten years ago. The European Union earmarked it with a billion-euro grant. It may lead to the greatest scientific achievement in history, greater than the decoding of the genome, greater than the moon landing. Humankind would finally understand itself.

Will he, the guy from the Kalahari Desert, be one of those scientists who make history?

[image: image]

Henry grew up in South Africa, spending his childhood on his grandfather’s farm. His family was well-off. They had settled in the Kalahari generations ago, but life was hard. “Nothing comes easily in the desert,” his grandfather would say. “You have to work hard for everything.” Henry was put to work as soon as he could walk, doing household chores, milking cows. If he wasn’t up before sunrise, his grandfather stormed into his room with a whip and threw him out of the house, whipping him out the door.

His grandfather was a Boer. At ninety-five, he could still be seen galloping across the desert with a straight back. He didn’t talk much and was hard on everyone, especially himself. Henry’s five uncles, who also lived on the farm, hunted with their bare hands. “C’mon Henry,” they would summon him and jump into the Jeep. Once Henry was a bit older, ten or eleven, he became their driver. He sat behind the wheel, barefoot, the sun stinging, the dust rising, his uncles peering out toward the horizon.

“There! You see that kudu?”

Henry put the pedal to the metal. Grass and bushes flew by, the wind burned his eyes, the speedometer hit 30 miles per hour. He skidded to a halt alongside the kudu, and one of his uncles jumped on the creature, grabbing it by the horns. A kudu weighs up to 800 pounds, but with all that thrust and grip, its neck was swiftly broken. As the dust settled, his uncles strung up their catch on the Jeep’s roof and slaughtered it right there. They drank whiskey as they worked, offering Henry a swig, which he refused.

Today, that feels like someone else’s life, Henry says, though he still rises early.

Henry’s mother was British. She didn’t feel at home in the Kalahari but still saw the good in their lives there. The desert had given her son a childhood in nature: the vast expanses during the day, the stars so very close at night. But as Henry got older and his voice deepened, his mother sensed that he was outgrowing the place. “This world has nothing to offer him anymore,” she said. “He will not become a farmer.” She sent him off to a private school near Durban on the other side of South Africa. Leaving home was hard on Henry. He missed his family, the landscape, the farm. In time, however, he discovered a love of learning that was just as strong. His visits home became ever more rare.

[image: image]

Henry had another uncle, who didn’t live on the farm. Uncle John was sensitive. He read books. And Henry loved him. On some days, however, John wasn’t himself. He hardly spoke, and the look in his eyes was somber and heavy. One day, when Henry was fifteen, his mother took him aside. “Uncle John is dead,” she said. “He took his own life.” Henry cried. He didn’t understand depression, the monster that had taken hold in his uncle’s head. He went to the library in search of answers.

The human brain, he read, weighs three pounds. Its texture is soft, like those slabs of liver you can buy at the butcher shop. It’s pink and shiny and only turns gray when you die and the cells start to rot. The brain is covered in folds or wrinkles and lined with fine capillaries. It looks so neat and tidy.

The brain runs on electric current. A computer that could perform its tasks would require billions of dollars in electricity. Electric current flickers through your brain nonstop. When you see a rose, it isn’t your eyes formulating the image. Your optic nerves fire electric signals, and your brain compiles the information: red, petals, a stem, thorns = a rose. Once the image is complete, you evaluate it. It is beautiful. It smells good. Watch out or it might prick you! Your brain allows you to see, think, and also feel. Henry wanted to know all about this. Why had his uncle been so sad? What makes people feel emotions in the first place?

When Henry asked himself that question at the age of fifteen, he had no way of knowing it would come to define his whole life. Or that this same question would not only determine his uncle’s fate but also shape the destiny of his unborn son.

Our feelings develop in two parts of the brain, the amygdala and the cerebral cortex. It’s simple, really: You see a snake. Your eyes send a signal to the amygdala and it sounds the alarm. Your heart starts beating faster, your blood gets warmer, and your body prepares to fight or take flight. You don’t even know you’re afraid yet.

Those feelings arise when the signals reach your cerebral cortex, farther down the chain of command. Your sense of reason chimes in. Your cerebral cortex collects the details and evaluates them: Does the snake have fangs? Is it threatening you? The cerebral cortex summons memories. Have you experienced something like this before? Then it sends its verdict to the amygdala: it’s just a snake charmer. You’ve seen one on television. Your pulse slows. You relax.

If the pathways between the cerebral cortex and amygdala are disturbed, your feelings will be disturbed as well. For example, experiments have shown that cats become reclusive if you remove their cerebral cortex. If you stroke such a cat, it will hiss at you, and it will have no idea why. It has no feelings. The hissing is just a reflex. Scientists call this sham rage.

In the human realm, we have the famous case of Phineas Gage. A construction foreman, Gage worked on the railroads as they expanded across the United States. He loaded blast holes, covered them with sand, and lit the fuse. On one occasion, however, he forgot the sand. As he tried to fasten the charge with his hammer, it exploded in his face, driving a three-foot iron rod through his skull. Dr. John D. Harlow removed the rod, which was sticking out of the top of his patient’s head. Gage remained conscious throughout. A few weeks later, he returned to work. He spoke normally. He could still smell, hear, walk, and remember everything. But his personality had changed. The once popular and even-keeled worker had become choleric. He insulted people; he could hardly restrain himself. The rod had penetrated his cerebral cortex. “It has destroyed the area of the brain that produces empathy,” Dr. Harlow suggested. Scientists have since confirmed this. Feelings come from our cerebral cortex and amygdala. They contain our very character. Even minor flaws can disturb their equilibrium.

Hiding away in his growing fortress of books, Henry started to understand that there were reasons for Uncle John’s sadness. Rational reasons. The world hadn’t made him sad; the feeling was coming from inside his head. Henry found this comforting. There had to be a way to help such people. If only he had known this while his uncle was still alive. He would have told him there was hope. Henry decided to become a doctor, a neurologist. He wanted to understand the electricity and chemistry that determines whether we are happy or sad, and even, sometimes, whether we live or die.

Before long, he was at the top of his class in the natural sciences, and, after graduating from high school, he enrolled at the University of Cape Town, majoring in medicine and psychiatry.
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The Check

His grandfather called him into his room.

He handed him a check.

“Go,” he said.

More than a hundred years ago, a gifted doctor named Paul Ehrlich lived in Berlin. His patients adored him. He always had a good word for them. Where other doctors shrugged, he always had a suggestion that lent them hope. Ehrlich was ahead of his time. He complained publicly that women were paid less than men. And in medicine, he dedicated himself to new and unprecedented methods.

At the time, accelerating industrialization was transforming the Western world. Railroads and assembly lines set the pace. New technologies and new sciences were changing the way people lived: steam power, electricity, physics, and chemistry. Only the medical profession seemed stuck in its ways. The epidemics of the age—tuberculosis, diphtheria, cholera, and syphilis—were still widely viewed as divine judgments. Great bravery was required to shake up the status quo, and doctors like Robert Koch, Emil von Behring, and Ehrlich rose to the occasion. They wanted to introduce the burgeoning sciences into their field. They withdrew from hospital bedsides and went to their laboratories. Drawing on advances in microscopy and chemistry, they discovered that mass epidemics weren’t the work of a vengeful God—or, as more secular thinkers would have it, the result of vapors pouring out of holes in the ground—but instead were caused by tiny living things called bacteria.

When Ehrlich withdrew to his lab, his colleagues rolled their eyes at him. They distrusted all this new mumbo jumbo. Chemistry! Staining cells! But he remained hunched over his microscope. Through constant experimentation, he discovered chemicals that made certain tissue cells visible for the very first time. He discovered an unknown form of blood cell, leukocytes. He became an immunologist and, in 1908, he received the Nobel Prize in Medicine.

Ehrlich’s hospital colleagues accused him of neglecting the sick. Diphtheria was killing fifty thousand children a year at the time. But Ehrlich no longer saw it as his primary mission to cure diseases. He wanted to prevent them instead. The pathogens shouldn’t be allowed to get to work in the first place; the toxins would be rendered harmless by “antitoxins.” Ehrlich wanted to vaccinate people.

Another independent spirit, Emil von Behring, built on Ehrlich’s work and developed a vaccine, diphtheria antitoxin. It was distributed in vials inscribed “per Behring and Ehrlich.” Within a year, child fatalities were reduced by 75 percent.

Ehrlich started experimenting with so-called magic bullets, substances from the realm of chemistry that could kill microbes without harming humans. He tested these pellets on animals. Chemicals in medicine? The elders shook their heads. Ehrlich was banned from the Charité hospital in Berlin. But several years later, his critics had to acknowledge that the “magic bullets” worked, just as antibiotics and chemotherapy would later. Ehrlich revolutionized medicine and founded a new kind of pharmaceutical research. More than a century later, medical science still follows his two main principles: microscopic analysis and animal testing.
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Bo-o-o-ring. Henry couldn’t stand it any longer. Day after day, he drove to the university and sat in the stuffy lecture halls, where professors lectured and students listened.

He had learned a lot about the human body and brain in the beginning, and found his internship in the hospital interesting, too, particularly in the pediatric ward. He loved children and wanted five of his own, but that required a wife and a bit of free time, and his whole life up to that point had been dedicated to studying. He got the basics down quickly and felt ready to delve into the nitty-gritty: the structure of the brain and all the exciting new ways it would be explored in the future. At least, that was his hope. What his professors offered instead, on their blackboards and overhead projectors, was a disappointment. How little humanity knew about the brain! How far we were from solving the mysteries of thinking and feeling! And how gutless the attempts had been to change that! The lectures were only marginally concerned with providing actual understanding and certainly didn’t encourage further exploration. They just taught you how to correctly apply the old teachings.

So, this was the life of a neurologist: You inquire about the symptoms, pick up the book, find the appropriate entry, and name the disease. You find that there are, say, five medications to treat it. You prescribe the first one. And if it doesn’t work, you prescribe the second, the third, the fourth, the fifth. You rarely know why those particular medicines work. In most cases, they don’t even promise a cure, just relief from the symptoms. Alzheimer’s, Parkinson’s, schizophrenia, and autism—all entirely incurable.

Henry started skipping class. He preferred going down the hallway to the laboratory wing, the wing of the explorers. How he loved their world! The labs buzzed and blinked, smelled like formaldehyde, and were giddy with the spirit of inquiry and adventure. Doctoral students and professors immersed themselves in Ehrlich’s dyed cells and explored organs and organisms. Henry simply joined in. He greeted them like colleagues, and when they greeted him back, he nodded knowingly, said something smart, and kept coming again and again. Eventually, he was one of them, wearing his own lab coat over his clothes. “Oh,” he said, “the gentlemen are isolating nephrons,” small functional units of the kidney that filter water in the body. Henry let the nephrons dry like a sponge, added saltwater, and then watched the units drain all salt from the water.

Let someone else become a doctor, he thought. I’ll become a scientist instead, a researcher. Like Ehrlich, he wanted to fight the scourges of his time: Parkinson’s and ADHD, depression, and autism. Those were the new epidemics, the number of cases growing exponentially year by year. He would write his dissertation on brain cells, how they communicate and understand each other. This question contained humanity’s essential mystery: Who are we?

First, he would have to transfer to a research university. Several professors recommended the Weizmann Institute in Israel, one of the most influential research centers in the world. It had already produced three Nobel Prize winners, as well as crucial medicine to fight cancer and multiple sclerosis. Unlike most other universities, it was future-minded, one of the first places with a so-called mainframe computer. Henry applied for a scholarship, and, what do you know, they ended up giving it to him. Him: twenty-six-year-old Henry Markram from the Kalahari. He flew home proudly.

A grand welcome. The boy was back. What a surprise! If he had let them know ahead of time, Mum would have baked a cake. He had gotten so thin. Wasn’t he eating enough? You can’t work all the time, you know. Your brain needs food too. They sat down for dinner.

“I’m moving to Israel,” Henry announced.

The family stopped chewing and chatting. “You’re what?”

“I’m going to the Weizmann Institute.”

“What?” “Huh?” “Where?” “Israel? Why would you want to go there?” “Isn’t it dangerous?” “No, you’re not. You’re staying here!” They continued in this manner.

“I want to do research,” Henry said. “The Weizmann Institute is famous for its research.”

“What research?” “We thought you were becoming a doctor! You said you wanted to help people.” “Spending all day in the lab. That’s no way to live.” “And how do you intend to feed your family? The salaries in science aren’t exactly up there, you know.”

Henry got an earful from his parents. This was not what they expected when they paid his high tuition. They certainly wouldn’t support a whim like this. Like so many sons and daughters before and after him, Henry had returned home feeling mature and confident only to be reduced to adolescence in a matter of hours. Discouraged and gloomy, he sneaked upstairs to his childhood bedroom. Someone called his name. It was his grandfather, who used to drive him out of bed with a whip and never had much to say to him. Grandpa had dedicated his life to the farm. He never left. But now he called Henry into his room and handed him a check. “Go,” he said. That was it, but there was love in his voice.
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