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Praise for Superconvergence


“In Superconvergence, Jamie Metzl takes readers on a magical journey through the science of the intersecting genetics, biotech, and AI revolutions, deeply explores the implications, and challenges us to think creatively and proactively about what comes next. Very few books are absolute must-reads. This is one.”—Siddhartha Mukherjee, assistant professor of medicine at Columbia University and author of The Gene: An Intimate History

“During the twenty-five years I have known Jamie Metzl, he has always been ahead of the curve. There is no one better to help us understand and prepare for the fast-approaching technological revolutions. Superconvergence is brilliant. I can’t recommend it more strongly.”—Sanjay Gupta MD, bestseller author, neurosurgeon, and Emmy-award winning chief medical correspondent (CNN)

“Our world is defined by our science and technology—whether we like it or not. The question now is not whether to use these powers, but how best to use them. In Superconvergence, Jamie Metzl takes us on a journey through the new capabilities that are radically transforming ecosystems inside us and around us, challenging each of us to get personally involved with building the future we want.”—Beth Shapiro, University of California Santa Cruz evolutionary biologist and author of Life as We Made It: How 50,000 Years of Human Innovation Refined and Redefined Nature

“In a fine counter-blast to the pessimism of today, Jamie Metzl lays out just how spectacular the future of humanity and the planet can be if we harness innovation responsibly and imaginatively to create what he calls the ‘spiral of progress.’”—Matt Ridley, author of How Innovation Works, and co-author of Viral: The search for the Origin of Covid-19

“A page-turning journey through space and time that shows us how our lives will be changed by imminent technological advances we once only dreamed of.”—David Sinclair, Professor of Genetics, Harvard Medical School, and author of Lifespan: Why We Age and Why We Don’t Have To

“The superconvergence of the genetics, biotechnology, and AI revolutions provides spectacular opportunities for building a better world. It also represents an almost limitless investment opportunity. We were excited to collaborate with Jamie Metzl, one of the world’s great experts on how these aspirations can best be realized, including in capital markets. Superconvergence is a master class for imagining, investing in, and building a future we’d like to inhabit.”—Jeremy Schwartz, Global Chief Investment Officer, WisdomTree

“A clear examination of a transitional moment in the story of life on Earth. … Metzl capably describes recent developments in genetics and biotech and looks at how AI is providing an analytical engine of unprecedented power.… An important book in which the author sets out a path for the future based on his experience and expertise.”—Kirkus

“Erudite, optimistic, and timely.”—Science Magazine

“[In Superconvergence] Mr. Metzl has identified an important truth: that the convergence of new technologies is galvanizing us to reimagine how to meet urgent challenges in medicine and the environment. It’s a compelling opportunity—provided we manage to sidestep self-induced catastrophes along the way.”—The Wall Street Journal
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We are as gods and might as well get good at it.

—Stewart Brand

I’ve never seen the Icarus story as a lesson about the limitations of humans. I see it as a lesson about the limitations of wax as an adhesive.

—Randall Munroe






Introduction


In November 2018, Chinese scientist He Jiankui shocked the world by announcing in a high-profile Hong Kong conference that he’d genetically altered the genomes of two recently born Chinese newborns, the world’s first CRISPR babies.

For years, I had predicted that the age of genetically modified humans was coming. On that day it had suddenly arrived—and I was pissed.

I also felt, in a way, vindicated.

At exactly the time Dr. He dropped his bombshell in Hong Kong, the first edition of my book Hacking Darwin: Genetic Engineering and the Future of Humanity was on its way to the printer. In it, I had explained in great detail how the revolution in genetic technologies was on the verge of transforming human life. I had predicted that the first genome-edited human babies would be born in the not-distant future and explained why, for a combination of political, economic, scientific, and cultural reasons, that first step would most likely be taken in China. I had even included the exact gene Dr. He had modified in a short list of possible targets for editing.

Although I believed then, as I do now, that our newfound abilities to manipulate the code of life has the great potential to help us live healthier, longer, more robust lives and to alter the living world around us in positive ways, these great powers come, quoting Spiderman’s uncle, with great responsibilities.

Unlike many others—and UNESCO’s 1997 Declaration on the Human Genome and Human Rights—I do not believe the human genome is the sacred “common heritage of humanity,” a text that can never, like the Bible or Quran for true believers, be edited. I do not believe the living world can never be genetically manipulated by humans.

Our genomes and those of other species can’t be immutably sacred in their exact current form because a genome’s form is never constant. The essence of life is change. Biology, by its very nature, is fluid. Constant change is how life went from simple, single-cell organisms 3.8 billion years ago to the diversity of all of life today. No organism ever feels like it’s morphing into something else, but we all constantly are. You are not, in biological terms, exactly the same person at the end of reading this sentence as you were when you began.

But while I had written in Hacking Darwin that the code of human life could, in principle and in a narrow set of circumstances, be legitimately edited in ways that could pass to future generations, that didn’t mean I believed what Dr. He had done was right. I felt, in fact, the exact opposite.

He’s edit to his intended target, the CCR5 gene, was designed to give the future children additional resistance to infection by the HIV virus. This was hardly a necessary intervention. Though the biological fathers of the three children (a third Chinese CRISPR baby was born soon after He’s announcement) were all HIV positive, easy treatments that prevent HIV-positive fathers from passing the virus to their children, including “washing” the sperm before it reaches an egg, already existed. So instead of fixing a deadly, real problem that could not have been addressed in any other way, as I’d hoped the first heritable human genome edit would one day do, this first effort gave its subjects an enhancement from which they would very likely never benefit. The downside risk was not remotely matched by a conceivable upside reward.

Dr. He had lied in his sketchy approval application to a local hospital internal review board, misled the prospective parents about the need for and benefits of the work, operated under a cloak of dangerous and excessive secrecy, and done extremely sloppy work resulting in unintended genetic consequences in all three children. Because the CRISPR gene editing technology was not yet precise enough to be safely used on human embryos to be taken to term, He’s effort seemed more like immoral human experimentation than healthcare. His irresponsible experiments raised fundamental questions about how far we should or should not travel in manipulating the genetic code of life.

Although it may be tempting to answer those questions with “no farther,” that answer isn’t, in many ways, aligned with the nature or history of our species. We live in a world defined by our aggressive meddling with living systems over tens of thousands of years, if not longer. Returning to a world where humans don’t manipulate biology would mean going back to a world before we used fire to cook our food, a world before farming, animal domestication, and medicine, a world where the dog sitting beside you right now does not exist and where you yourself probably aren’t here because there are so fewer humans.

In light of this history, humanity’s growing ability to drive big changes in life on Earth is itself just another chapter of our planet’s constantly transforming biology, a story which has played out over the past 3.8 billion years.

A bit more than a billion years after life sprang into being, certain bacteria started ramping up their ability to process water, carbon dioxide, and radiation from the sun to produce oxygen. It took about a billion more years of these bacteria multiplying to get to a point where there was enough oxygen in our atmosphere to change the conditions for most life on Earth. Early life had, in effect, bioengineered the planet. A bit more than 500 million years ago, this bump up in the availability of oxygen in our oceans and atmosphere enabled an evolutionary arms race between predators and prey and the development of symbiotic relations between organisms, which sparked a major leap forward in the diversity and complexity of life on Earth known as the Cambrian explosion.

We are now at another transitional moment in the story of life on Earth, a new Cambrian explosion with a new biological driver—us.

After nearly four billion years of life on Earth, our one species, among the billions which have ever lived, suddenly has the increasing ability to read, write, and hack the code of life. We are today in the earliest stages of a journey in which we will have the growing capacity, over the coming years, decades, centuries, and millennia, to redirect evolution and recast life in all its dimensions, with profound implications for the future of life on Earth and, very likely, beyond.

If that doesn’t blow your mind, I don’t know what will.

For millennia, our various cultures have imagined gods with the ability to create, extend, and recast life. Now that our new technologies are giving us those powers, we stand at an existential crossroads. The essential question that will determine the future of humanity and much of life on Earth is whether we can use our godlike powers wisely.

The prospect of our using these new capabilities to build a safer and more sustainable future for all humans and all life on our planet ought to excite us. The distinct possibility we’ll do exactly the opposite ought to terrify us.

That dichotomy was the unintended gauntlet Dr. He threw down in Hong Kong.

While the abstract possibility of human genome editing offered an exciting hope of a future where fewer people suffered from deadly genetic disorders, the reality of the Chinese CRISPR babies debacle showed how fine the line can be between exciting opportunity and dangerous risk.

But as significant as the story of the first genome-edited human babies was, it was just a piece of that much, much bigger story, which is the focus of this book.

The Chinese CRISPR babies weren’t just early cases of genome editing technologies being applied to humans but a metaphor for the hopes and fears associated with our rapidly growing human ability to recast all life on Earth, a process which will, over time, radically transform our lives, work, and world.

[image: ]

The parable of the blind men and the elephant, first recorded in Buddhist texts over two thousand years ago, is so overused it’s become a cliché. But that doesn’t mean it’s not still useful.

As the story goes, a group of blind men, each touching a different part of the elephant’s body, are trying to figure out what it is (presumably, they are all also deaf with no sense of smell). Each man describes what he is feeling—a trunk, tusk, tail, or whatever else he’d grabbed—but they each have a hard time understanding the other’s experience, let alone the entirety of the elephant, until they put their heads together.

The same is true for so many of us encountering the new realities our overlapping revolutions in genetics, biotechnology, AI, and other fields are creating. People in the healthcare, agriculture, manufacturing, energy, information technology, and other worlds are all experiencing rapid changes in their work, but most are often only able to see the changes in their own field—the part of the elephant they are touching.

The doctor performing gene therapy on a patient, the farmer growing new varieties of crops or domesticated animals, the manufacturer transforming bioengineered spider silk into body armor, the driver filling a vehicle’s tank with biofuel, and the analyst storing data in DNA are all touching different aspects of the bigger story. And just like the men in the parable need to pool their individual experiences to begin understanding the broader reality around them, so, too, must we see how the superconvergence of intersecting technologies is unleashing the miracle of human innovation on a planetary level and giving us superpowers that will increasingly touch almost every aspect of the world inside and around us.

This story is not entirely new, but it is moving faster and at a far larger scale than ever before. Our species has sparked massive changes many times before. Our scrappy nomadic ancestors with their complex brains and social structures and rudimentary tools hunted many species and competed our Neanderthal cousins to extinction. Our domestication and breeding of plants and animals reshaped the mix of life on Earth. Industrialization took our capacity to transform the worlds around us to a planetary scale. But as far as we’ve come, it’s still hard for most of us to fully internalize the radical nature of where we are now quickly heading.

For most of human history, change has happened mostly slow, but occasionally fast. Most of the time, people’s lives were pretty similar to that of their parents and grandparents. But sometimes, crazy stuff happened, and the deck was relatively quickly, at least in historic terms, reshuffled. The late evolutionary biologist Stephen Jay Gould called this concept “punctuated equilibrium.” The same principle applies to our more modern world. Agriculture emerged pretty quickly after the end of the last ice age. Industrialization and electrification hastily changed how we make things and get around. The computer revolution rapidly changed how we process information and even think. Now the genetics, biotechnology, and AI revolutions are suddenly upon us. These changes by no means came out of nowhere, but they’ve all driven sudden change.

If it feels like the pace of change is accelerating, that’s because it is. People tend to beget more advanced people, ideas beget more advanced ideas, and technologies beget more advanced technologies. That doesn’t mean every person, idea, or technology is more advanced than what came before, or that we don’t fall into holes the size of the Middle Ages or China’s Great Leap Forward, just that our technologies and capacities, in aggregate, tend to grow over time.

Economist Brad DeLong has estimated that after increasing comparatively slowly over all of human history, our world’s total economic output increased 5,000 percent over the past 160 years due to advances in industrial technology, transportation, and commerce. “What changed after 1870,” DeLong writes, “was that the most advanced North Atlantic economies had invented … the systematic invention of how to invent. Not just individual large-scale organizations, but organizing how to organize.”1

Futurist Ray Kurzweil made a similar point about accelerating innovation in a 2003 interview when he said:


The whole 20th century, because we’ve been speeding up to this point, is equivalent to 20 years of progress at today’s rate of progress, and we’ll make another 20 years of progress at today’s rate of progress equal to the whole 20th century in the next 14 years, and then we’ll do it again in seven years. And because of the explosive power of exponential growth, the 21st century will be equivalent to 20,000 years of progress at today’s rate of progress, which is a thousand times greater than the 20th century, which was no slouch to change.2



Kurzweil made this prediction before smartphones, generative AI systems, genome editing, and so much else even existed. Looking back on the past two decades, it’s not hard to sense he was directionally correct. Going forward, this accelerating progress will continue to fundamentally transform many areas, not least the life sciences.

We’re only a quarter of the way through the twenty-first century, but we’ve already sequenced the full human genome, figured out how to turn adult cells into stem cells, discovered ways to rewrite the genetic code of any living cell, brought down the cost of hacking genes by a factor of millions, and created novel forms of intelligence capable of speeding everything else up. Although we’re still only at a very early phase of this journey, the direction we’re heading is clear. If the nineteenth was the century of chemistry and the twentieth that of physics, the twenty-first is clearly the century of human-engineered intelligence and human-reengineered biology. As our powers become greater, both the benefits of using them wisely and the dangers of failing to do so will increase.

One of the reasons we can be so confident our species will gain the increasing ability to reengineer biology is that we already have the training models around us. When Carl Benz toiled away in his Mannheim workshop in 1885 building the first automobile, he had to imagine much of what he was building from scratch, even as he took advantage of and borrowed designs from earlier technologies like horse-drawn carriages. Imagine how much easier things would have been for Carl if he’d been able to reverse engineer a modern Porsche. We humans may be still learning how to recast biology, but the immense training set of all of biology is already here.

The tools we have and are developing give us the potential to build a future where we have healthier, longer lives, where we grow the resources we need without destroying our planet, and where we can live in far better balance with the world around us and the planet we call home. But if we charge forward blindly like He Jiankui, allowing technological progress to become unmoored from our best values, we will stumble inadvertently into a future where our miraculous technology undermines our humanity and could ultimately even threaten our existence.

The difference between these two possible futures is not technology, but us. It’s the decisions we make, individually and collectively, now, when the future is not yet set and multiple paths still lay open.
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Five months after He’s fateful revelation, in March 2019, I found myself in a nondescript conference room in Geneva, Switzerland, for the first meeting of our World Health Organization expert advisory committee on human genome editing. The group was created by WHO Director General Dr. Tedros Adhanom Ghebreyesus in direct response to Dr. He’s announcement. It was my turn to speak.

I’d been invited to join the committee based on my many years of work exploring big-picture implications of the technological revolutions shaking our world. For decades, I’d fought to increase the odds our most sacred values might guide the application of our most powerful technologies. In earlier chapters of my life, I predicted a lot about the future of the internet, immersive virtual worlds, information warfare, and the genetics and biotechnology revolutions and had become deeply involved in all of those areas.

Working in the late 1990s in the US National Security Council, the White House foreign policy staff of then-president Bill Clinton, in a newly created division tasked with understanding and addressing global challenges, I’d become obsessed with the then still relatively nascent genetics and biotechnology revolutions. In those days, this seemed to many people like an obscure topic. I felt, however, the tools for recasting life were already on the table and the pressing question was how they would be used and what that would mean for America and the world. I dove in, reading everything I could get my hands on, interviewing the most interesting experts I could find, and painstakingly teaching myself the underlying science.

When I lecture on the future of human-engineered biology today to audiences including leading scientists and other specialists at the world’s top universities, biggest corporations, leading research institutions, and cutting-edge medical and technology conferences, one of the first things I confess is that the last biology course I took was in high school and that I’m self-taught in the sciences. I ask people to raise their hands if they hear me say anything incorrect. Happily, they almost never do. It’s not because I know every detail of every scientific field better than every scientist. I don’t. My PhD is in an entirely different area. I am just bringing different perspectives to the table.

My ability to integrate science, technology, history, politics, international affairs, and culture has helped me see a future, perhaps a range of futures, that many specialists cannot. Most scientific experts in our superspecialized world have been trained to solve very narrow problems. They benefit enormously by “standing on the shoulders of giants” in their particular fields, but the cost of that perch can sometimes be decreased maneuverability and a lesser ability to challenge orthodoxies and think creatively outside of restricted domains. Of course, there are spectacular exceptions to this general rule, people I learn from every day, but it’s often hard for those trained and incentivized to see the littler picture to sufficiently focus their gaze on the bigger one.

For better and for worse, my blessing and my curse in life has been seeing that bigger picture and trying to project the likely implications for humans and humanity. Sometimes this makes me feel like a Cassandra, envisioning a future I’m not sure I have the power to change, other times like a Don Quixote tilting at windmills, and most of the time like a little Yoda twirling feverishly in circles with my lightsaber trying to bend the world, if just a little bit, in a more positive direction.

My breadth helps me see how the many different types of problems being explored by multiple categories of people in many places across the globe fit together and where our rocket ship of human innovation might head. Although there are moments when I certainly wish my PhD had been in molecular biology rather than history, I gain solace from noting that the entire field of biology is largely based on the work of two great thinkers, Charles Darwin and Gregor Mendel, who had extremely active and creative minds but no advanced degrees in the sciences. The “father of microbiology” and inventor of the microscope, which enables us to look deeply into cells to better understand life rather than hypothesizing about it based on superstition and fantastical mythology, was the uneducated cloth merchant Antonie van Leeuwenhoek. It may not be coincidence that it took outsiders to see things differently from the more credentialed specialists of their times.

Regardless of anyone’s background, the only logical way any of us—from the humblest high school student to the loftiest Nobel Prize–winning biologist—should feel when facing the astounding complexities of life is a spectacular humility. We understand so little relative to the complexity of life and it will take all of us, with all of our different perspectives and backgrounds, to learn more together and make sure we collectively handle our new powers wisely.

Over two decades ago, when I felt I’d learned enough to start sharing my perspectives, I started publishing articles in specialty journals about the national security implications of the genetics and biotechnology revolutions. An eccentric and influential US congressman, California’s Brad Sherman, read one of my articles and asked me to help him organize a hearing on this subject in the US Congress, in which I was the lead witness.

“When our descendants two hundred years from now look back at our present age and ask themselves what were the greatest foreign policy challenges of our time,” I told his congressional committee not too long after the 9/11 attacks, “I believe that terrorism, as critically important as it is, will not be on the top of their list. I am here testifying before you today because I believe that how we, as Americans and as an international community, deal with our new abilities to manage and manipulate our genetic makeup will be.”3

The more my writing and speaking on the radical future of engineered biology gained traction, however, the more concerned I became that my core message about our need to prepare for a rapidly approaching and radically different future wasn’t getting through. The genetics and biotechnology revolutions were going to change all of our lives and the world around us, so determining how these radical technologies should and shouldn’t be used couldn’t just be left to the few experts working on these issues—it had to be all of our business. I realized I needed to reach a much wider audience and to connect in ways that made it easier for people to hear what I was trying to say.

That was the inspiration for writing Genesis Code and Eternal Sonata, my near-term sci-fi thrillers set in my original hometown of Kansas City. The novels explored, hopefully in fun and interesting ways, how the revolutionary science of human genetic engineering and life extension might actually show up in our lives and world and what that might mean to us on a deep, personal level. On my book tours for these novels, something remarkable happened.

When I explained the science and technology underpinning my stories and its real-world implications in my way, as someone who had taught myself the science, I could see people’s eyes widening, as if they suddenly understood the bigger story and their role in it. They’d heard the words before—genetics, DNA, GMO, AI, synthetic biology—but somehow the concepts had not previously generated a sense of intimacy and urgency. Talking about these concepts and capabilities within the broader story of us somehow bridged that gap.

That’s when I realized that I needed to explore the past, present, and future of genetics in a nonfiction book written with the excitement and narrative energy of a novel. Hacking Darwin came out in hardback in 2019, in a highly revised paperback the following year, and has since been translated into a dozen languages. In it, I imagined where the genetics and biotechnology revolutions were taking us and what I believe we need to do now to prevent our genetic dreams from becoming eugenic nightmares. I tried to educate readers about what was happening, where genetic technologies had the potential to take our species, and what is at stake. At its core, Hacking Darwin was a call to action for people of all backgrounds to play a more active role in helping determine how our genetically transformed future might best be realized.

My advocacy for an inclusive and diverse “species-wide conversation” about the future of human genetic engineering put me on the radar of Dr. Tedros and the World Health Organization. I was humbled and deeply honored when Dr. Tedros invited me to join the WHO expert advisory committee on human genome editing. The idea of a small group of people developing recommendations for how some of the most significant innovations in human history might be governed would be an inherently humbling proposition for anyone.

Unlike most of the other members of our committee, I was not a bench scientist or a former commissioner of a national medical regulatory agency. For my sins, I’d along the way been labelled a “futurist.” It’s impossible, of course, for any of us to make completely accurate predictions about the future. What we can do is gather and thoughtfully assess as much data as we can, learn the lessons of history, draw on all the wisdom we can muster, and continually challenge our own perceptions and accepted “truths” with as much rigor, honesty, and accountability as possible. That’s what I’ve aspired to do.

On the committee, I sometimes felt like the ugly duckling not quite sure if I was a swan. My goal was to broaden our conversation about this critical moment in human history, challenge our group to think more creatively and expansively, and do my best to ensure our process and product made clear that the future of the genetics revolution is everyone’s business.

We’d been tasked to come up with a framework for how heritable human genome editing could best be governed for the common good. As our first topic on our first day, we’d been asked to identify the key stakeholders for our work.

My colleagues who spoke before me as we went around our conference room table made some very valuable suggestions: people with rare diseases, the disabled community, minority ethnic groups, doctors and health providers, hospitals, etc. I agreed with all of them but also had an added perspective. As unhappy as I was at the selfish recklessness of Dr. He, I recognized that this unfortunate first step was a milestone marking a new era for our species, a tiny foothill miles away from the towering mountain range ahead but a first indication of what was, and is, coming.

“Who are the key stakeholders of our work?” I repeated. “What about the transhumanists and others seeking to transcend the constraints of human biology? What about future generations who may need a different biology to survive in our hotter planet or in space once our sun expands and our planet is no longer habitable? What about other species?”

My colleagues looked at me with what I assumed to be trepidation but could just as easily have been annoyance. Clearly, there were very practical near-term implications of these new Chinese babies that needed to be addressed—but it also felt undeniable, at least to me, that this disturbing episode in China was a harbinger of a much bigger revolution that extended far beyond even the idea of editing future humans. The capabilities that had made it possible to make small genetic changes to the pre-implanted embryos that had become those children were opening the door to that far bigger story.

In the two and a half years our committee met, we interviewed leading scientists and regulators, patient advocacy and disability rights groups, indigenous population representatives, and many other key stakeholders. We worked extremely hard to put together our report, officially released in July 2022, which made a series of recommendations for next steps.

But as hard as we worked, and regardless of the quality of our report and recommendations, it all seemed wildly insufficient relative to the magnitude of the task.

The challenge we faced as a committee, and which all of us ultimately face in our various societies and globally, is that while the revolutionary technologies allowing us to engineer human life and all of biology are advancing exponentially, our processes for understanding the scope, scale, and implications of this change are only increasing linearly, and our capacity to govern these godlike capabilities wisely is only inching forward glacially.

The science for ever more radically recasting the code of life suddenly now exists. A framework for wisely handling this godlike power does not. Every second our committee spent deliberating was another second the science was getting further ahead of our world’s collective ability to manage it and the implications of that mismatch were growing.

Sixteen years after my 2007 congressional testimony on the dangers of human genome editing, in March 2023, I found myself back in the US Congress as the lead witness in congressional hearings exploring the origins of the COVID-19 pandemic. These were the first parliamentary hearings on this topic anywhere in the world. I felt a deep sense of both responsibility and humility, as well as another dose of vindication. Like in 2007, I was there because I’d seen things differently than most people.

When I’d looked at the available evidence in early 2020, just as the pandemic was exploding, I’d seen a story fundamentally different from what I was reading in the news and scientific journals. Although the major media and journals were saying the pandemic likely started in the Huanan Seafood Market in Wuhan, I knew from a Chinese study published in late January 2020 that over a third of the earliest infections were of people who had not been exposed to that market. I’d recently been to Wuhan, invited to give a speech that was cancelled the day I was supposed to give it, once local officials realized what I intended to say,4 so I knew the city was not a provincial backwater where a bunch of yokels were eating bats and pangolins, as most Americans assumed, but a highly sophisticated, educated, and wealthy metropolis—China’s Chicago.

I also knew that while Wuhan did not have the types of horseshoe bats that were ancestral carriers of the SARS-CoV-2 virus, it did have China’s first and largest highest-containment level virology lab with the world’s largest collection of captive coronaviruses and that the lab had been doing aggressive experiments engineering SARS-like viruses to make them better able to infect human cells in exactly the way SARS-CoV-2 later was. I became a leader of international efforts calling for a full investigation into all relevant pandemic origin hypotheses, including the distinct possibility the pandemic may well have sprung from a research-related accident in Wuhan. Although there were a tiny handful of us making this case in those early days, Forbes, in a May 1, 2020, profile, called me “one of the first” to say the new SARS coronavirus was likely a Wuhan lab escapee. Other media labelled me “the original COVID-19 whistleblower” and the “world standard bearer” on the pandemic origins issue.5

“Our world is entering a new era of globalization,” I testified in that high-profile 2023 hearing, “where decentralized access to revolutionary science and technology, the proliferation of biolaboratories, deepening national rivalries, serious ecological and climate issues, fast-growing populations, and many other factors are increasing risks across the board, including the risk of pandemics with the potential to be far more deadly than COVID-19.”

The pandemic, I explained, had exposed a dangerous seam in our world, one in which risks are increasing while our ability to prevent bad things from happening is not keeping pace. “Whether we like it or not,” I said, “our fates are interconnected in our interdependent world. If we do not get to the bottom of what went wrong with the COVID-19 pandemic, if we fail in our efforts to fearlessly understand all shortcomings and shore up the vulnerabilities this crisis has so clearly exposed, the victims of the next pandemic—our children and grandchildren—will ask us why we failed to protect them when we knew what was at stake and had the chance.”6

It was sixteen years after my first testimony and, sadly, I was back in Congress with essentially the same message.

The difference this time is that we don’t have another sixteen years to wait before better organizing ourselves to optimize the benefits and minimize the potential harms associated with the giant leap we are now, whether we like it or not, taking.

Our revolutionary technologies are developing so rapidly, and with such profound consequences, that no one—not the scientists, technologists, politicians, government officials, or international agencies—can keep up. The monumental mismatch between the power and implications of these technologies and our ability to understand their big-picture implications and establish the most rudimentary systems to govern them is the greatest challenge of our time—and it is not being sufficiently addressed.

Although it may seem like addressing these existential questions about the future of human-engineered life is bigger than each of us, they will need to be answered by all of us. Like a Seurat painting where the dots create the image, all of us is made up of each of us times eight billion.

I’ve written this book because I believe that all our voices must be heard in the conversation about how our species should best use capabilities that will transform our lives, world, and future generations.

The stakes for this moment in human history could not be higher. We will either learn quickly how to manage our Promethean technologies or we will live in a world transformed by them and increasingly unrecognizable to many of us.

Stopping the train isn’t one of our options—the potential benefits of the genetics, biotechnology, and AI revolutions are too great, the know-how is too decentralized, and our species is too driven by competitive pressures we cannot turn off. Stopping now to forego the risks would be like stopping the agricultural revolution 10,000 years ago to prevent the development of standing armies and large-scale wars or like stopping the Industrial Revolution to prevent human-induced global warming two centuries later. Some of our ancestors might possibly have been better off long ago as hunter-gatherers than some of us are today, but hop in your time machine and offer them the opportunity to live lives free of animal predation and the constant threat of starvation and they would all jump at the chance. Our ancestors would never, or probably could never, have refused the advances of agriculture and industry for fear of future complications. Those communities who tried have generally not fared well.

An AI-transformed and bioengineered future is coming whether we like it or not. The essential question for us is how we can best shape it. The fact that we will almost certainly edit the genes of our future children, recast nearly all domesticated and some wild plants and animals, and transform our economies to make way for biomaterials, biomanufacturing, bioengineered medicines, biofuels, and biocomputing—and for good reason—doesn’t mean that we should do so wantonly and carelessly now. It doesn’t mean that anything we can imagine will be morally acceptable, that we don’t need strong governance and regulatory systems to help maximize the benefits and minimize the potential harms, and that we don’t have a whole lot of very urgent work to do. On the contrary, our need to responsibly address this growing technological tsunami could not be greater.

Our incredible new technologies and the revolutionary science behind them are what bring us to this conversation, but the conversation is ultimately not about technology. It is about values.

Our decisions today are the building blocks of a tomorrow that will be radically different than yesterday. If we understand what’s happening now and where this revolution may be heading, we have a unique opportunity to build a better future for ourselves, as well as for our families, communities, countries, and world.

I’ve written this book to help you navigate the critical choices ahead in this incredible and unprecedented moment in human history. These choices will, in many ways, determine your personal and our collective future.

We may not as individuals have consciously chosen to give our species godlike powers to transform life as we know it, but, whether we like it not, we now have them.

How we use them is our choice.
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