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The cover image and design, by Jarrod Taylor, is inspired by the Dutch surrealist graphic artist M. C. Escher, whose works Bond of Union and Rind were, in turn, inspired by H. G. Wells’s novel The Invisible Man.


The genetic code inside the ribbon—the bases of As, Ts, Cs, and Gs—is not random. Here is the full code:




CTCTGTTAGCGTCTGCTCGTCAGCCTGTGAAGCCTG CTCCTAGTACTGTAGACTCATATCCTA





Using a simplified grade-school DNA writer, this can be decoded into plain text:




NOTHING IS INEVITABLE
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Arvind Gupta is the Founder of IndieBio, the world’s leading biotech accelerator, and now Partner at Mayfield Fund. Previously he was design director of IDEO in Shanghai. He has a degree in genetic engineering from University of California, Santa Barbara. In the past two decades he has been a BASE jumper, big wall climber, and jiu-jitsu grappler.


Po Bronson is Managing Director of IndieBio. His science journalism has been honored with nine national awards, and cited in 185 academic journals and 503 books. He’s the author of seven bestselling books, including the #1 New York Times bestseller What Should I Do with My Life?









Praise for DECODING THE WORLD:


‘DECODING THE WORLD is an absolute delight. Bronson and Gupta have tackled complex, often daunting scientific topics and made them come alive for the reader in a way that amuses and enthralls, while also delivering some urgent calls to action. This is one of the most creative, entertaining, and inspiring looks into the future that you will ever find’


—Ashlee Vance, New York Times bestselling author of


Elon Musk: Tesla, SpaceX, and the Quest for a Fantastic Future


‘Buddy stories have led to number of Hollywood classics, ranging from The Odd Couple to 48 Hours. In DECODING THE WORLD, Po Bronson and Arvind Gupta take us several hundred miles up the California coast for a new buddy story that uncovers the biotech startup world. In these tales of friendship and exploration, Bronson and Gupta show us how biological engineering is emerging as a dominant technology of this century, one that will help change our world for the better’


—James J. Collins,


MIT and Harvard bioengineer


‘Like being a fly on the wall of the world’s most interesting dinner party. Spectral, scary, stupefying, and yet strangely optimistic, DECODING THE WORLD is a journey through the weirdness and wondrousness of the natural world, and our precarious place within it. Required reading for restless times’


—James Nestor, New York Times bestselling author of


Breath: The New Science of a Lost Art









About This Book
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Decoding the World, at its core, tells the story of a friendship. It’s a buddy story. It starts with Po coming to IndieBio—and ends two years later with Arvind leaving IndieBio.


Arvind created IndieBio as a laboratory for early biotech startups trying to solve major world problems. Glaciers melting. Dying bees. Infertility. Cancer. Ocean plastic. Pandemics.


There are some truths you can only learn through doing. And there are other truths you can only access by slowing down and really synthesizing. Arvind and Po embody this duality. Arvind is the fearless one, a radical experimentalist. Po is like the detective, patiently looking for clues others have missed. When they meet, their styles mix and create a quadratic speedup of creativity. Yin and yang crystallized.


The villain they’re fighting is inertia. The status quo. They find scientists to create companies to solve important world problems. But it’s hard. Capitalism fights back. One might say they are up against Isaac Newton’s First Law of Motion, which says the bigger the mess, the easier it is to just keep going the same way we’ve always done it.


Unexpectedly, over the course of the two years, a classic Hollywood role reversal transforms them both. Arvind learns to think slower to build bigger. Po learns to act faster to see further.


As Arvind’s departure draws near, he struggles to leave the sanctum he created. While Po has to prove he can keep the “indie” in IndieBio after Arvind is gone.









Life will always be more work.


The only thing you can do is make it more fun.









Throughout this book, [image: image] is Po, and [image: image] is Arvind.


All of the text messages are seen from the screen of Po’s phone, with Arvind on the left and Po on the right.
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First Coronavirus Death in U.S. and New Cases Detected as Testing Expands Washington Post
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Craig needed three days to start testing.


Akash wanted to start a clinical trial in 10 days.


Melanie needed 32 days to grow antibodies and sequence them.


Franco needed 45 days for his CRISPR test, which would drop the cost of testing to five dollars.


First went the handshakes. Second went travel. Everyone canceled their trips.


Even in a crisis, people want to look smart and rational. There was a compulsion across society to use the little we knew to declare predictions. It took several weeks to recognize the futility of looking into the future. The only honest people were those who admitted, this is the unknown.


There was no plan, just a way. We all went home from IndieBio, vacating the lab so Franco’s team from Argentina could take it over and develop their test. After a day, we couldn’t stand the feeling of retreat. This was not us. Our philosophy is action.


Then Arvind got the email from Akash.
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Akash had a proposal to stop COVID-19. I forwarded it to the team.


Text from my sister, who is an eye surgeon at a major hospital in New York:


Sad case today. A 17-year-old with a bad injury from yard work. Full corneal laceration, traumatic cataract and retinal detachment. His father was so devastated. When we were talking he collapsed and hugged me out of sorrow. Now I feel like I’m covered in corona.
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Akash wrote that he had 735 kilograms of niclosamide on its way to the U.S. They were going to use it for a clinical trial as a form of birth control, as a spermicide. But they wanted to try it for COVID-19. They were in contact with the FDA. Niclosamide was invented by Bayer in the 1950s and was mostly used in the developing world to treat tapeworm. It had been pulled off the U.S. market in 1996, but it was still made elsewhere.


The argument was that niclosamide might work because, even though it had never been used to treat SARS or MERS during an outbreak, long after the fact it was shown that niclosamide could stop those viruses from replicating inside us. The COVID-19 virus had the same 11 proteins as SARS and MERS, the same arsenal of weapons.


Normally, VCs take weeks or months to study a deal. This took us about an hour to say yes, which was the length of our first phone call. It was a blind bet with no evidence, only theory. Usually those bets bust. We would have been fine with that.
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We were worried about Craig. He’d been coming by the lab to borrow our RT-PCR for weeks. He was so frustrated by the lack of testing that he invented an alternative to the CDC’s protocol. He took four steps and simplified it into one step. He and Gabe were out on the street, testing random people, including the homeless.


Then Craig got some positive samples from UCSF, and he was able to confirm his test worked. He had a lab space arranged. He could start testing in three days, but he needed money to buy a real-time ABI7500DX PCR to handle the volume. When we tried to wire him $250,000, he realized he hadn’t even set up a bank account yet.
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Sleep was important. Sleep as much as possible. Roll out of bed, Zoom calls for fourteen hours. Days became a photocopy of the day before. Without the texture of moving around the city, or bouncing around IndieBio, I became forgetful; my memories were unmoored from geography, synthetic, like boring dreams I couldn’t wake from.


Arvind wrote a letter to all our alumni:


“Nobody knows how long this will last. Nobody knows how this will end. I do know this. Nothing is ever as good as it looks or as bad as it feels. We will be fine. We may even be better from it. But first, we must survive it. You are all IndieBio companies. Which means you are already survivors. Born and bred in the basement on Jessie Street in the Tenderloin. Walking into the office meant stepping over the hardships of life just to face it again in the lab. But this shock is different. Covid-19 will test us all.”


At least a dozen of our alumni were running into the fire.


In Korea, their Zoonotic Virus Lab tried 3,000 existing drugs, in a high-throughput screen using kidney cells infected with the virus. They found 24 that worked well, and niclosamide was one of the two that stood out above the rest. We called the Gates Foundation to get it on their radar. Around the same time, Akash got great results back on niclosamide from the Galveston National Lab, a Biosafety Level 4 containment facility that worked with live virus. Three medical centers had agreed to start a trial.
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Text from my sister in New York:


I have an emergency transplant to do. She will lose her eye by tomorrow. Patient should be tested for COVID but hasn’t. The virus becomes airborne during intubation and can infect the whole operating room for hours. They don’t have a mask for me.


I sent an N95 mask to her by FedEx. It arrived three hours late.


We had just opened IndieBio New York. Our team there never even had a chance to visit the lab before being sent home. But they were working with the state, and it became clear we needed to send Craig to the New York Genome Center in SoHo. His ability to do high-volume testing was more needed there than in San Francisco. He started with all 4,000 people at the United Nations.


Working with Sean O’Sullivan, the managing general partner of our firm, we decided to announce publicly that we would fund eight COVID-19 initiatives.


We got drowned in applications. Everybody needed money. Few VCs were open for business. The team did fifteen to twenty Zoom calls a day. Decoy strategies at the heparan sulfate receptor. Protein degraders. Vaccine platforms. Llama antibodies. Antivirals from plants. Sanitizer tech that used nothing but water and charged ions. I’ve never seen a team absorb so much information, so fast, and make decisions on the fly about what they believed was our best chance.


Exosomes, engineered to rescue lung function in patients who can’t breathe. Mickey needs 60 days. We’re in.


Some people checked the stock market ten times a day. I checked Nextstrain to follow the mutations and migrations. Both are a kind of Rorschach test.
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Message posted on IndieBio Slack:


Also if you join by video, please dress up. Haha. Theme is that it is the year 3020 and the human race has been in isolation for 1000 years.


Message posted on IndieBio Slack:


Shit! Ryan Gosling’s Butter Sacrifice party is popping! The tunes are crazy!


Franco called from IndieBio. Half his team just tested positive.
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Everyone says this started in bats. And that as long as there are bats, there will be viruses spilling over into humans. But parts of that story are missing.


Bats are the only mammal that flies. Flying raises their heart rate so high (up to 1,000 beats per minute), and they burn so much energy, that the DNA damage created would kill anything else. So along with the ability to fly, bats evolved more powerful DNA repair mechanisms. Their genome has a second copy of P53, the guardian of the genome, which patrols their DNA for mutations. They also express far more interferons. These protect and repair the bat genome so well that bats can also handle all the genetic chaos that viruses create. The viruses will live in bats, without tearing them apart.


Once these viruses spill over to humans, it’s like LeBron James showing up at the local pickup court. It’s too easy. The virus has evolved to compete against far superior bat defenses. Against our weaker defenses, the virus carves us up.


But what’s missing is this: Bats don’t normally infect humans. That’s why this happens rarely. Bat genomes are so good at keeping viruses in check, that most of the time, bats are no danger to humans.


It’s only when bats suffer immunological stress, and their viral load goes way up, that they get sick and can pass their viruses to humans. One of the most common stresses, recently, is loss of habitat. Deforestation, urban development, and arid wetlands.


So this didn’t start with bats. This started with whatever caused the bats to get sick.
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Everyone is looking for a drug. But the body is better and faster at designing drugs than any pharma company.


Mutation is normally bad for the body. But we actually have little tiny laboratories in our bodies where we turn on hypermutation when something foreign gets in, like a virus.


We do this in a controlled, safe setting—on a particular stretch of the genome in B lymphocyte cells. This is where the body invents antibodies. The hypermutation is called V(D)J recombination. Variable, Diversity, and Joining.


Every time the B cell divides, short code chunks of Vs, Ds, and Js randomly recombine. The genetic proofreaders don’t interfere. The body keeps recombining and recombining until— randomly— one works. If an antibody latches on to the virus, all sorts of signals ramp up, and cells clone the antibody rapidly, like a drug factory. These antibodies mark cells for destruction.


Every single person who gets the virus has to invent their own antibodies. It’s a race: Can your body hypermutate a drug to save you before the virus turns your blood vessels into pink slime?
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Someone started tailing me. I tried to shake them in the baking aisle. At the grocery store, it was like a zombie film. In the vegan aisle, the shelves were full. I lost him there.


In Iceland, my family was losing their jobs. The government was testing people randomly, calling them out of the phone book. Ten percent of the country had been tested, so the media was reporting how Iceland hasn’t sheltered in place. But according to our family, nobody was leaving the house. Except to go out and shoot caribou.


I missed being at IndieBio. And even though I wasn’t going to actually leave IndieBio for three more months, being sheltered at home made me aware of what I’d miss the most. It’s how the day starts— how almost every day at IndieBio starts.


I park across the street, step over a whiskey bottle and a syringe, give a hug to whoever opens the door, and descend the steel staircase to the Ivory Basement. The distance to my desk is about the same as a fashion show runway. High fives and more hugs, quick updates, then the team rolls out for coffee. We sit outside on Market Street, the city’s raw spectacle rolling in ecstasy at our feet. We tell personal stories. The drama at group houses. The parties we can’t unsee, even if we wish to. We triage the companies we’re incubating. It feels so good to spend time together. Then we start brainstorming. Maybe it’s how plant cells use gravity to know up from down. Or tax policy in India. Or someone declares the amount of joules in the chemical bonds of a pound of body fat. Somehow, the conversation leaps topic to topic with every exchange, and we always end up talking about something we never could have predicted even a minute earlier. It doesn’t get better.
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Melanie had made antibodies against Zika when she was at IndieBio. She believed she could do it again against this virus. There were 23 companies trying to invent the perfect antibody, and a dozen more trying to design one with a supercomputer. “They’re slow,” Melanie said. “They start in humanized mice, then hope what they get works in humans. It takes tons of repetition and adjustment. In a computer, you can design an antibody in days. But you have no idea if it will have off-target effects, so that testing takes months and months.” Melanie said she could do it in 32 days.


Melanie’s approach was truly unique. Her company, Prellis, was the world leader in 3D-printing human organ tissue, using lasers and stem cells. Her goal for Prellis was right out of a science-fiction movie: She wants to print a new liver for patients when their liver is shot. She was getting close. She’d been making mini-livers.


But this was wartime. “I can make dozens of mini-lymph nodes, little immune systems. I’ll inoculate them with the virus. They’ll create antibodies just like they would inside a human body. I’ll screen the antibodies for which works best.”


In a week, the lymph nodes were printed. A week later, inoculated. One more week, and the miracle of V(D)J recombination was generating antibodies to the virus.
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Collectively, the search for remedies is like trying to defuse a bomb that you’re carrying in your own hands— while simultaneously running a marathon.


Franco says his team is not positive. It was a false alarm. All the more need for his far more accurate test.


My daughter asks me how talking on the phone can help stop the virus.


One day we will go back to normal. But I’ll fondly remember the girls Zoom-bombing me on my calls, taking family walks in the rain, and losing “name the animal” to my five-year-old.
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“World’s Supermarket” Returns as Epidemic Eases in China The Star
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Once upon a time, I lived and worked in Shanghai, China.


I saw a country, an entire nation, in the midst of rebuilding itself, almost overnight. It was a society coming out of poverty.


It was staggering how much was possible with so little. The sheer scale and speed of this reshaping was warping reality.


My wife and I lived in a local housing development in a Chinese neighborhood. We had one room in a town house, sharing it with two brothers and an old lady. When the temperature dropped below freezing, she would fill the kitchen with steam from a pot, her nose bright red. Thirty tightly packed town houses were divided by narrow lanes that converged on a single exit gate, where a twentysomething guard lived with his family in the gatebooth— a four-foot-by-six-foot shack. It was made of peeling plywood; they had a single hot plate and a bed that folded down from the wall and was held by a chain. In the winter it would freeze, rain, and snow. Every day, the guard’s family would greet us with joy, as we biked out onto Wuyuan Lu and past the wet market on the corner.


I was a designer. I was designing a new beautiful, curved smartphone for Samsung that would cost more than most people I knew in China could afford. I struggled with that. I knew something was being missed. As we crafted the high-end, high-margin blockbuster products for the wealthy, another world was taking shape.


Three hours south of Shanghai was Yiwu. Yiwu market was a mall of wholesale trade goods beyond the imagination. Everything was sold in bulk, in little stores, with factories behind the stores. We walked ninety minutes straight across the mall and never saw the other side. Yiwu had 75,000 stores— 150 times more than the biggest malls in America. It’s called “The World’s Supermarket.” A cameraman from CNN spent four days there, and he couldn’t traverse it all. Knockoffs of everything you had ever seen, and everything you had ever imagined, were for sale in bulk, in ten-thousand-unit lots.


You may never have seen Yiwu, but if you’ve traveled at all, you’ve seen what they make. All over the world, in markets from Paris to Jerusalem to Los Angeles, are products made in Yiwu. Later, in Istanbul’s Grand Bazaar, I saw Turkish coffee cezves for sale that I had seen previously in Yiwu. And in Kolkata, India, I saw merchants selling sandals that I had also seen in Yiwu stalls. Yiwu is the backbone of the world economy.


How exactly it was the case that 90 percent of everything in the world came to be made in China, I wasn’t sure. In 1982, the government laid cement boards over a ditch in Yiwu so the first stalls could be erected. We blinked, took a nap, and somehow, it turned into this, a scene from a sci-fi novel on another planet. A new Silk Road had been paved in cheap disposable goods. “Cheap” was the operative word. Most of the world didn’t have much money. They loved cheap.


“Shanzhai” was their word for it. To copy. Counterfeit, without shame. It was not just to replicate products. It was to replicate a notion of living, influenced heavily by the West. I saw entire suburban tract mansion suburbs pop up in months. McMansions. Children on bicycles. Everything but the milkman and Girl Scouts at the corner selling lemonade.


I remember coming back from Ningbo, across Jiaozhou Bay. Halfway across the world’s longest bridge, out of the fog rose a tower known as Haitian Yizhou, “the land between the sea and the sky.” The tower was shaped like an eagle. To design such a bridge, to conquer the strongest tidal forces on the planet, took engineers ten years to figure out— before construction began. Why they added to the complexity by erecting a monument that reached into the sky confused me. That was the moment my friend taught me about Da Qi.


Da Qi is a concept that is wrapped up in Confucian masculinity. It’s a kind of generosity of spirit that comes from economic success. It’s almost two ideas at once— both financial prosperity and sharing its bounty. Da Qi means leaving your village and coming back rich. Paying for dinner is a gesture of Da Qi. Giving expensive gifts is a gesture of Da Qi. The government showed its Da Qi everywhere it could.


The Chinese loved massiveness, but they understood that massiveness in a building creates no awe without empty space around it. Da Qi is measured in empty space. The Palace Museum in Tiananmen Square is surrounded by 109 empty acres. The pagoda at the Temple of Heaven is surrounded by 640 acres— six times the size of the National Mall in Washington, DC. Space, empty space, created authority, impossibly grand.


Even in a corner convenience store, merchants would make piles of goods by the entrance, to convey a sense of incredible abundance.


The rebuilding of China was happening before my eyes, in my three years there. Almost none of the buildings and bridges and roads that I used every day had existed a decade prior. It made me believe that transformation on a large scale was possible. A billion people at once could just start over, do it another way.


It was not the China we hear about today, where the government has an eye on everything and everyone. Back then, eight years ago, this world was being built ad hoc, organically. People were risking their livelihoods and their life savings to take the risk to finance it. Yiwu didn’t arise out of a master plan. It grew by experiment. Each stall was an experiment, until the stalls became stores, and factories. It grew fast, it grew blindly, and it grew dense.


China was evolving so fast not because of its master plan, but despite it. A billion people amounted to a billion experiments.


I had a religious studies tutor. He was a monk and a scholar. We met once a week in cafés, and sometimes he came to my office. I was interested in the helix of interaction between Confucianism and Buddhism during the first century CE along the original Silk Road between Northern India and China. It was during that time that Confucianism, which was historically very pragmatic, absorbed some mysticism.


But I was struggling with the clash between my spiritual lessons and the dynamic experiment I saw outside on the streets. The fundamental precept at the core of both religions is that the mind is the path to knowledge and improvement. That wisdom will emerge if you sit still and discern.


There wasn’t a lot of sitting still outside; there was a lot of action. I got frustrated at the chanting and recitation the monk made me do. He didn’t want to be argued with but I did anyway. He didn’t like me questioning him. Finally, perhaps to appease me— to find a bridge between my restlessness and his sacred texts— he laid a quote on me, from a Confucian scholar around 300 CE named Xunzi.


“Practicing is greater than knowing.” Not better than knowing. Greater.


The philosophy of those words may not be self-apparent, so let me unpack them. “Practicing” means trying, it means acting, it means doing. Xunzi— and many philosophers since— made the case that the Doer learns things beyond the reach of the Knower.


It made inherent sense to me, crystallizing a lot of what I’d been riddling on, including the tension between master plans (made by a Knower) and bottom-up self-organization (all the Doers). In me emerged a philosophy of action. When you act, you learn. That kind of wisdom beats the knowledge you read in a book, every time. To really seek answers, you need to act. To really develop your mind, run more experiments.


The night before we left, the old lady downstairs made us dinner. We called her “Teacher Wang.” She took us by hand along Wulumuqi Lu to the wet market, which was under the cover of corrugated steel panels. Everything for sale was still alive, except for the pig faces, peeled off and hung to dry, like masks. Writhing eels, huge toads, coiled snakes. Teacher Wang chose a three-foot-long ribbon fish, which the fishmonger gutted and cleaned, rinsing his cutting board onto the concrete. We tried to pay, but Teacher Wang refused. Minutes later, the fish was chunked and dusted with rice flour, sizzling in Teacher Wang’s wok. Then she covered the fish in a simple braise, with garlic, ginger and spring onion, dark vinegar, white pepper, and soy sauce. She talked about being a teacher, and about her son, and the fortune of the spring weather.


In the morning, when the truck was loaded with our small room’s worth of belongings, the old lady downstairs cried and hugged my wife. We stopped at the guard’s shack. His girls dropped their piecemeal needlepoints to rush outside.
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Silicon Valley’s New Obsession: Boring-Ass Startups The Hustle
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IndieBio erupted just as the Bay Area was kind of getting sick of itself, whining about how everyone was on the make and everybody’s startups were lame. People who worked at Facebook would go out to dinner and express regret that their job was really to sell ads. Everyone made themselves feel better by hosting Social Purpose Parties. This is where you drink, give money, and talk about using blockchain to protect the environment or end poverty. There was a hunger in the Valley for something rad, something uncompromising. Saving the world was everyone’s favorite topic; they talked about it endlessly. But talk grew cheap.


IndieBio wasn’t a Think Tank. It was a Do Tank. That’s what was so refreshing about it.


What Arvind was doing at IndieBio those first years in San Francisco was felt by all but articulated accurately by none. Yes, technically he had created a venture capital fund. But it was more like he had stolen the tricks of capitalism, or misappropriated them, and was using them to rebel against capitalism.


IndieBio had the kind of public profile in San Francisco that a hip-hop record label might have in LA, spinning out emphatic, provocative hits. I’m pretty sure IndieBio was the only venture capital firm with fans. Fans who rooted for their companies to succeed. At night, hundreds of people would show up.


Nobody was making money yet, but they were lighting up the public imagination. At one of the very first public IndieBio events, Arvind was quoted by the Guardian of London saying, “I’m one of the only people in the world that’s eaten a dinosaur.” Technically, it was a mastodon— and it wasn’t mastodon meat, it was a mastodon gummy bear. Which a startup had made from ancient mastodon DNA to show off that animals don’t need to be slaughtered to have gelatin for gummy bears. But all over England, people were reading about a guy in San Francisco who eats dinosaurs.


And then IndieBio created the first lab meat company. Hamburger in a petri dish. As a society, we’re getting slowly accustomed to this concept, but when it first came out, five years ago, it was so provocative. We looked to the wonders of biotech when our lives were in danger. Not when we were hungry. The idea of eating something made with biotechnology was totally foreign and weird.


The companies kept coming, wild and outrageous, defying expectation. If you can make meat without the cow, then you can save the forests by making wood without the trees. And if you can do that, then surely you can make plastics that will never pollute the ocean. We can stop overfishing. We can make leather from mushrooms rather than animals. We can stop throwing away our food waste and turn it into renewable power. We can save the bees. In the hands of the scientists who came to IndieBio, it felt like anything bad could be magically transformed into anything good.


The message was heard by those who were hungering for it. Hey, we’re rebuilding the world. Join us. One cell at a time, one organism at a time. All life-forms were up for grabs. Not rebuilding it virtually, not making a digital version— rebuilding the real world all around us.


Hey, we’re rebuilding the world. Come join us.


If you ever went to IndieBio, you were in for a surprise. Because when you heard “San Francisco Venture Capital Firm,” you imagined some huge swank office on Rincon Hill looking out over the Bay Bridge. And even when you imagined “Biotechnology Lab,” the mind conjured the carefully manicured, perfectly architected UC San Francisco biotech center.


IndieBio wasn’t an ivory tower. It was an ivory basement.


IndieBio was on Jessie Street. Jessie Street is basically around the corner from Crack & Whore, where everyday street life included dumpster diving, gutter syncope, and sidewalk vomit. IndieBio is below a methadone center. It’s next to an apparel factory. Across the alley is a massive steam boiler that serves all downtown with heat.


When you finally find the IndieBio door, getting off Jessie Street is a relief, and for a moment it’s a sanctuary. The main floor is a nice loft space, with thirty-foot beams, spiral staircases, and metal catwalks. It was probably a dance club in a previous life. But then you learn, this floor isn’t IndieBio. IndieBio is downstairs, in the basement, where the ceilings are low, and the desks are jammed close together, and the lab glows brightly.


And you slowly realize that this whole setup for IndieBio was intentional. Arvind built it this way. As a fence, an intimidation forcefield. To scare off all the pretenders. To make sure only the hardcore and dedicated came. To make sure it was incorruptible. IndieBio wasn’t there to make anyone feel comfortable. Arvind sat in the back, in the last row of the cave. He had no office.


Strangely, corporations and governments braved this intimidation force-field regularly. They’d pull up in their Mercedes Sprinter vans and unload a gaggle of top executives, often speaking foreign languages. All around the world, economies were sagging with the burden of unsustainability. Nations were worried how they were going to feed themselves, or how they were going to compete with China’s scientific power. And so they came to IndieBio to learn, to look, perhaps to be inspired. IndieBio became one of the favorite stops on the corporate tourism itineraries. Pretty soon Bill Gates had invested, and Jeff Bezos had invested. Celebrities came for special, private visits— but were treated no differently.


At first IndieBio was known for saving-the-planet stuff. But then they started moving into other industries, including ones close to the Valley’s pockets. One company got onstage and basically told the computer industry that they’d been doing it wrong for decades. Computers were a lousy way to store data— you could store it a million times more efficiently if you used DNA. Another showed how computer chips would be better if brain neurons were wired in— they flew a drone using dragonfly neurons— and this was before almost anyone had heard of brain-machine interfaces. Silicon Valley started sending rockets up to the International Space Station, so IndieBio sent worms aboard. Worms that would practice terraforming Martian soil. Worms that some IndieBio scientists had figured out how to communicate with, using pheromones. Worms speak pheromone.


One entrepreneur got up onstage and said, “The future isn’t organic. It’s synthetic.” Sometimes, you didn’t know if these companies weren’t pranks or performance art. To stop rhinoceros poaching in Africa, IndieBio had a company that was going to flood the market with synthetic, 3D-printed rhino horns. Made with actual lab-grown rhino keratin. Exact in every way, just that these rhino horns had never been attached to a rhino. Maybe they should have tried mastodon.


Before Arvind started IndieBio, he went to present his idea to the most successful venture capitalist of all time, Mike Moritz at Sequoia Capital. Mike was so successful that he’d been knighted by the Queen of England. Moritz was nice to Arvind and heard him out. Arvind was desperate to know what Moritz really thought, so afterward he pressed a friend who knew Moritz for more intel.


“You don’t want to know.”


“I do,” Arvind begged.


“He said, ‘Your friend is on a suicide mission.’ ”


San Francisco had always had biotechnology. Genetic engineering had been invented here. But there had always been a cozy relationship between professors at the top medical centers and venture capital. When a big Nature paper came out, the mandarins of venture capital took the technology and gave the professors a tidy number of shares in a company they created. Some biotech VCs even had offices in medical centers. All the great deals in biotech were spoken for before they even existed. They weren’t going to let a newcomer like Arvind in on the bounty.


But Arvind wasn’t betting on the professors. He was betting on the graduate students. All across the country, university labs were overflowing with scientific talent. They might love to be professors, but there weren’t enough professorships to go around. The odds of becoming a professor—even for a highly regarded postdoc with eminent journal papers— was only one in six. That meant five out of six needed somewhere to go. Jobs in pharma paid well but weren’t exciting. These PhDs often had ideas for startups, but few venture capitalists were willing to give these young scientists the money to start a company. That bias was Arvind’s opportunity. Arvind funded them in droves, and he knew how to build companies. Somehow he knew what it actually took to get shit done. And when one scientist came to IndieBio, she would email all her friends back in academia that they should come, too. By casting this wider net—looking for talent where many others didn’t—IndieBio had become one of the most diverse places in Silicon Valley. This, too, was yet another way that visitors to the ivory basement felt like they were standing face to face with the future.


Traditional pharmaceutical biotech was big band music compared to IndieBio’s punk swagger.


If you measured the amount of money running through IndieBio, it was a pimple compared to traditional biotech. IndieBio was investing only about $10 million a year. But if you counted the number of companies, it was a different story.


Each year, Arvind was launching twenty-five new companies— fifteen more than any other traditional biotech venture firm. By the fourth year, IndieBio had created 105 companies. In that time, IndieBio had created about as many biotech companies as the graduates of all the University of California campuses combined had created; and double the number from Harvard, Stanford, or MIT.


Which is a way of measuring this universe that a lot of people would scoff at, if they wanted to feel superior. In the ecosystem IndieBio survives in, having lots of companies isn’t as important as having valuable companies. Some people looked at IndieBio the way they’d look at the kids at a pitch contest, or a startup competition, where the winner takes home $5,000 from the sponsor. Hey, that’s cute. And Arvind knew it. It ate at him. It drove him. Just because our companies are small doesn’t mean they won’t grow up to be as big as you. He never said that, but I could feel it, from the day I arrived. In that first year, our companies grew in value from $600 million to $1.4 billion— a kind of unicorn salad, if you will. Once they were over a billion, nobody could scoff anymore. A billion dollars of value is when Silicon Valley takes you seriously.


I didn’t go to IndieBio to save the world. I went because they were supremely cool. What I saw in IndieBio was a movement. It would inevitably be a movement that, like all social movements, soon leaves its origins behind. IndieBio would be cloned, or replicated and improved upon by others. But IndieBio had created the genre. IndieBio was the original.


By the time I joined IndieBio two years ago, I thought I was late, that maybe all the cool stuff had already happened. Like someone who only started listening to Modest Mouse when “Float On” hit the radio waves.


But the suicide mission wasn’t over yet. During his twenties, for thrills, Arvind was a BASE jumper. He once jumped off a New York skyscraper. Supposedly, he had long given it up before he went to China.


But I would come to realize he had never stopped BASE jumping. He was still doing it. He was just taking us all at IndieBio with him.
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33.48 Tons of Dead Fish Collected in Pinellas County as Red Tide Bloom Lingers ABC Action News
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It was almost biblical. It wasn’t just fish. Thousands of dolphins, manatees, and sea turtles also died. Runoff from the sugar plantations, combined with shifting current flows from the Florida watersheds, triggered a massive bloom of red algae that lasted eight months. The algae took all the oxygen out of the water, suffocating marine life. A friend of mine came across a wave of dead tarpon, each a couple hundred pounds, floating like logs. The stench was unbearable. As the algae hit the shore, the waves broke the cells open, releasing neurotoxins into the sea breeze. Many people showed up in hospitals with burning sensations in their skin, unable to breathe, suffering vertigo. Fishermen were paid to haul up dead fish before they washed ashore.


All over the world, some version of this is happening. As we disturb the planet, microbes get to work, feeding on pollution, sucking up our oxygen, or chewing on melting permafrost biomass and releasing their methane. Rising sea levels bring more than just water ashore— it’s like opening the gates at the germ zoo. It’s not the sea level or the heat that will get us; it’s the microbes and viruses.


There’s a new superfungus in our hospitals; it kills half the people it comes in contact with. It used to be harmless to humans because it couldn’t survive in our 37°C bodies; we were too warm for it. But thanks to climate change, the superfungus was coaxed along, evolving to adapt to higher temperatures, and then infecting people— first in Japan, Pakistan, and India, then South Africa and Venezuela, before appearing now in the warm confines of the United States.


I’ve read a million articles about climate change, and not a single one explains the most basic point: Temperature, in living systems, is crazy critical to the chain reactions of biochemistry. In our lab, we have about three hundred pieces of equipment. At least one hundred of them control the temperature. Temperature matters. There’s a reason we work at 98.6. It’s called “molecular physics.” Truly every living thing evolved to work at a certain temperature. You change the world’s temperature, you stress all living things, from the quantum level up. Plants and animals evolve slowly. Microbes evolve in days.


The fundamental, existential question of our times is why society can’t agree that we have to radically address climate change.


Solutions exist— but we’re not committed yet to using them. So the most important question of our times is not “How are we going to save the planet?” and is instead, “Why don’t we all agree to do so?”


What truly keeps us from such an agreement?


Everybody I know points their finger at climate deniers. And this pisses me off.


It pisses me off because if we were just fighting the climate deniers, we would easily win.


What we don’t understand is our own culpability in filling the world with confusion, smokescreens, and illusions. Much like the boy who cried wolf, when we sound the alarm on climate change, we don’t realize that it comes across— to the rest of society— no different from any of our other wild, science-y predictions of the future. About which society is both entranced and skeptical. Over time, by constantly making disorienting predictions about the future, we have trained society to handle these predictions the only way they know how: to wait and see.


Futurism has become a dangerous game. In the ’90s, I was at Wired magazine. They predicted the future would have cryptocurrency, virtual reality, video chat, smart watches, e-commerce, artificial intelligence, robots, movie streaming, Mars rovers, solar power, carbon recycling, social networks, corporate space rockets, and a drastic reduction in infant mortality worldwide. All of that happened. Some of it took a while. A lot of other things did not come true, and a lot of people lost money betting on the specifics, but on the whole an insane amount of wealth was created—so much money that nobody was rich enough to ignore it. Now, everybody is listening.


Think for a moment about what people not in the Silicon Valley ecosystem are hearing out of Silicon Valley today:


• That we’re going to live on Mars.


• That artificial intelligence will turn evil and wage war with humans.


• That the oceans will rise, deserts will expand, and the food system is in jeopardy.


• That the robots will take tens of millions of jobs.


• That we’ll print replacement organs for transplants.


• That we’ll eat beef meatballs without killing cows.


• That rich people won’t age.


• Everyone’s going to get $1,000 a month, for nothing.


• CRISPR will lead to a new transhumanist species.


Taken together, it’s a pretty strange future being painted. And the natural reaction— probably the safest option— is to wait and see.


In the context of all these proclamations, climate change has a hard time standing out as different— as not just another confusing possibility that triggers healthy skepticism.


It’s not intentional; it’s an accidental side effect. It comes from good people doing good work trying to solve massive world problems. But when those good people cry out for climate policies— and I’m going to include Arvind and myself in that— we may not realize we are partly responsible for the confusion. We have meatball companies. We have organ-printing companies. We have longevity companies. We have robot companies. We do crypto. We have space-agriculture companies. We do all that. We have great friends who are transhumanist advocates.


Silicon Valley actually operates a lot like Donald Trump. It says a heck of a lot of things, and the rest of the world can’t tell if it’s bluffing or real. Is it just hype? Is it serious? Is it wishful thinking?


Plenty of warnings about pandemic risk had been issued, but little was done. Microbes finally got their 9/11 moment. The world will never be the same. Our financial system had its 9/11 moment in 2008. It was sorely needed, and it triggered some pretty serious reforms. Now the climate needs its 9/11 moment.


Without such a disaster, what happens is we get habituated to ever-escalating phenomena and just incorporate it into the new normal.


The bar for an awakening moment is pretty high. It’s remarkable how much has already been tolerated without triggering a collective mobilization. Anthrax being released by the permafrost? Oh well. A sudden rise in flesh-eating bacteria populations on the coastlines of the American South? Oh well. Lake Erie turning bright fluorescent green with algal blooms? Oh well. Houses in Greenland collapsing into the earth? Bummer. The Ogallala Aquifer that our breadbasket states rely upon for water is drying up? Just add it to the list. Kansai International Airport in Japan is underwater? Meh. A piece of Antarctica the size of France is about to go? Text me when it does. There’s a new virus in China? That’s China’s problem. There’s thirty-three tons of dead fish washing ashore in Clearwater, Florida? Maybe that place needs a new name.


It’s all the new normal. Wait and see.


Instead, the industrial-political complex sees an opportunity. Ninety percent of the world’s population, and almost 70 percent of the land, is in the northern hemisphere. Without an Arctic in the way, shipping that $18 trillion in global trade is getting a lot easier and faster. Crossing the oceans is no longer necessary— just take the polar route. Cut weeks off the trip.


I’m not sure what would trigger an awakening moment on climate. New Orleans is only one foot above sea level (on average), and yet also the second-biggest oil-and-gas industrial center in the United States. I have a lot of family there, and they lost seven out of nine houses in Katrina. The levees are taller now. The human capacity for cognitive dissonance is infinite. Especially when it happens gradually, and even when it happens all of a sudden. They’re keeping their eye out for hurricanes on the Gulf, when the real hurricane is coming from the high-rises on Poydras Street, where the oil and gas companies have their boardrooms.


Nobody thinks the world is without problems. The problem is we can’t agree on the problem.


Meanwhile, Silicon Valley is out here doing its usual thing, trying to solve everything at once, but accidentally spreading mass confusion and plenty of sparkling distractions. Silicon Valley purposefully and intentionally creates a bubble. It’s an ideological bubble, where it’s safe to experiment on the improbable. Where mere illusions have the chance to become reality. Only by taking on the impossible can we learn what’s possible.


This realm of illusion is spread by our creations. The secret appeal of social media was its meritocracy. There are no admissions criteria. To play, you don’t have to be from the right school, or have grinded away at homework, or bribed the right people. That right there is a huge antidote, a relief, compared to the real world. Everyone gets to try their turn at the game of accumulating followers. All you have to do is get attention. That’s the one and only rule. Players can present themselves any way they want, as they want to be seen. Reality is tenuous; it’s merely a dimension that players can opt out of. Filters, lenses, fakes. Identity becomes a key question, and a movable feast. Who are you, when you can be anybody? Soon, the “real me” exists there, not here.


So I’m going to argue an unusual point here. Which is that Silicon Valley, in toto, has become a player in its own attention game. Silicon Valley is addicted to attention just like some two-bit Instagram celebrity. Just like a striving influencer, Silicon Valley desperately wants to be liked. It wants followers. It wants clicks.


But there are times where Silicon Valley isn’t doing anything really worth talking about. It’s making loads of money but on boring-ass enterprise software. So this tension leads Silicon Valley to start talking a lot about cool future technology as if it’s going to be a big deal very soon. When in fact it’s not even close to being ready and is more than a decade away, or several decades. But they can’t help it, because they’re desperate to be the center of attention again.


You know how every car side mirror is required to state, in fine print, “Objects in Mirror Are Closer Than They Appear”? Well, Silicon Valley should carry a warning sign with every pronouncement: “Innovations Discussed Are Farther Away Than Made to Appear.”


My term for this dynamic is “Eating the Future.” It’s like a village that breaks into its winter food reserves when it’s only October. All these innovations from the far-off future are being “consumed” and “digested” in the media, at great length, long before they’re remotely real.


People are freaked out. Our world is increasingly in a kind of incomprehensible code. Our world is mutating, in every dimension, from the physical world of our planet, to the social fabric we rely upon, to the very fundamentals of humanity we grew up taking for granted: country, family, work, gender, health, death.


It’s against this backdrop that this book arrives, from two Silicon Valley insiders. And this should be the part of the book where I explain why we’re different, and why you should trust us, or maybe why we’re more reliable than everyone else.


I tried writing that argument, but it felt false. Because the truth is, it doesn’t matter who we are. You shouldn’t trust us. Not yet. You should absolutely be in “wait and see” mode.


Any confidence you have in us, as writers/thinkers, should be earned. One chapter at a time. We thoroughly encourage you, at this early stage of the book, to be on high bullshit alert. Be a skeptic— it’s smart.


The honest truth is, even we don’t know if we’re capable of writing this book.


Before I came to IndieBio, I had spent four years as a futurist consulting major corporations on how the world was changing. The more I stared into the future, the more trouble I saw ahead. I was desperately seeking a road-map to navigate our way through. At IndieBio, I quickly learned there was no such master plan— but more than that, it was wrong to think this period we face could be planned out at all. It was fast, blind, and dense. Nobody is an expert in the unknown. Planning wasn’t the way to solve it. Experimenting was.


There is no plan, just a way.


We’ll take wait and see.
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On the television, the future
is always creepy. Black
Mirror, Twilight Zone, etc.

| think what makes the shows
creepy is that every episode,

there are new characters. What
happened to those people in the
last episode? They're gone.

Hahah.

What's creepy to me about the
shows is they always present the
humans as sheep.

Passive and accepting.

Yeah. | find that creepy.

The message of all those shows
is a warning against passiveness.

Don't be a sheep or this will
happen to you.

Text Message
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