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    Fantastic Voyage




    Did mind make matter, or matter mind? Are the things of nature the product of mindless forces alone, or did creative reason play a role? Theologians have grappled with this question but so have philosophers and scientists stretching from ancient Athens to modern Nobel Prize winners like physicists Albert Einstein, Arno Penzias and George Smoot. The reason is simple: It may be the most important, the most fundamental question of all.




    In 1859, British naturalist Charles Darwin introduced his theory of evolution to argue that blind nature had produced all the species of plants and animals around us. The new theory convinced a lot of people that evidence of a Creator could not be found in nature. If there were things in nature that remained mysterious, scientists would figure them out in time. To attribute its origin to God, they insisted, was simply to give up on the enterprise of science.




    Today, Darwinists level the same charge against the contemporary theory of intelligent design (ID). They insist that ID is just an argument from ignorance—plugging God into the gaps of our current scientific understanding. Darwinists have made many thoughtful arguments over the years, but this isn’t one of them. The theory of intelligent design holds that many things in nature carry a clear signature of design. The theory isn’t based on what scientists don’t know about nature but on what they do know. It’s built on a host of scientific discoveries in everything from biology to astronomy, and some of them are very recent discoveries. To show what we mean, let’s take a journey.




    Miracle of Rare Device




    Imagine you are a world-class software architect living twenty years in the future, and you just learned that you’ve won a lottery for a space flight to an unnamed distant planet. The rendezvous point for departure is the Jet Propulsion Laboratory in Pasadena, California. When you arrive, the scientists in the obligatory white lab coats seat you in a white conference room and explain that the flight will employ what they refer to as “mass driver technology”—no rockets, no flames and thus no need for an enormous launch pad. You’ll depart directly from JPL.




    After a thorough physical, you enter the raindrop-shaped vessel along with the captain, pilot and two other lottery winners. You’re strapped into a cockpit seat in front of a panoramic viewing window and hooked to various wires, patches and tubes. On your left is a lottery winner with thick, hairy arms. He looks and talks like an aging steel worker from Pittsburgh, though you soon learn that he’s actually a top-notch submarine engineer. The woman to your right is a gangly blond in her thirties, a Cal Tech physicist who keeps peppering the captain with questions about the mass driver.




    The hatch is shut. The countdown begins. At seven you hear a low, groaning. At five it drops an octave and your teeth vibrate inside your gums. At three the lights flicker. At zero the cabin falls silent, a stab of pain runs the length of your body, and you fall into darkness.




    When you wake, drooling, eyes blurry, head aching, you have no idea how long you’ve been asleep. A minute? An hour? A day? You rub your eyes and see that the ship is already approaching a moon or planet marked by a pattern of blobs haphazardly swinging this way and that over the surface. Maybe they’re tornados, except that they’re moving in all different directions. Would a storm do that? As the ship draws closer, you realize the moon isn’t quite like anything from our solar system that you’ve ever heard about. The colors, the details are wrong somehow.




    Noticing that you have the arms of your chair in a death grip, you try to relax. Farther and farther the ship descends. It’s clear now that this strange moon is closer and smaller than you supposed, maybe only a dozen miles away and as many across.




    If it’s an asteroid, though, it’s a strange one—almost perfectly round. You glance to either side to read the expressions of your fellow lottery winners. They’re wearing the same blank look of wonder you are.




    You turn back to the approaching moon, and here a curious thing happens. Though the moon had seemed small a moment ago, it now seems enormous again, not because you go back to thinking it’s big for a moon but because you realize you’re not approaching a moon, not a planet, but a machine of some kind, one far bigger than any manmade object you’ve ever met.




    As your ship draws closer, you make out, across the thing’s surface, millions of portholes opening and shutting as millions of ships enter and exit. A sensor beeps gently at the pilot’s control panel. “I suggest the three of you breathe,” he says, turning toward you with a smile.




    You take a few deep breaths, but a moment later you’re holding your breath again. You were expecting your ship to move into orbit around the space station, but now you realize that one hole—barely larger than the ship—lies directly ahead and the pilot is making straight for it.




    You find yourself counting down from ten, wondering if these will be the final seconds of your life.




    The engineer beside you crosses himself and murmurs, “What is it?”




    “Byzantium,” the captain answers mysteriously.




    In the next moment you’re through the portal and on the other side.




    In modern parlance the ancient capital city of Byzantium, with its intricate and devious political environment has come to serve as a metaphor for all things labyrinthine and, well, Byzantine. Immediately you understand why the captain would refer to your destination by the name of that ancient city. Within is a realm of dizzying sophistication, a labyrinth of intricate corridors and conduits networking off in every direction, some stretching off to processing units and assembly stations, others to what the captain explains is an enormous computer, as yet far out of sight, at the center of the space station.




    On and on you fly. When the central processing unit at last rounds into view, it looks like a space station itself, about a half a mile across and shaped like a geodesic dome. The pilot threads the ship through a tiny portal. Inside, in every direction you look, are mile on mile of spiraling staircases. “They’re not for walking on,” he says. “They’re for storing data. They’re part of the hard drive.”




    “I had no idea we were this advanced!” the lottery winner to your left says. “How did we manage it?”




    “Us?” the pilot says. “Don’t be silly. You have to realize, this factory does something human factories don’t—it builds copies of itself. ”




    So it’s even more sophisticated than you first imagined. You glance at the passenger to your left. She’s biting her fingernails. Like you, she probably doesn’t want to play the role of the theatrical passenger, doesn’t want to voice the explanation hanging in the air—that this amazing space station must be the work of some alien civilization light years ahead of our own.




    The pilot continues with his explanation. “Don’t get me wrong. As extraordinary as this factory is, it isn’t perfect. Occasionally when it builds a copy of itself, there’s a minor difference, a copying error. But as the French say, vive la différence. Those tiny differences make all of this around us possible. You see, occasionally, one of those copying errors was actually an improvement. The improvement was preserved, and over time a series of these tiny improvements led to the extraordinary factory before us. Initially the factory was quite crude, but over time . . .”




    The woman beside you—the physicist—interrupts. “How crude could it have been if it could build copies of itself? We’ve never managed to build a factory that could build a factory that could build a factory that could build a . . .”




    “What are you suggesting?” the pilot snaps. “Are you some sort of religious freak?”




    The physicist blinks, disoriented by the seemingly random charge. “No, I . . .” She tries again. “I just mean that the engineers who built this must have been brilliant. It’s phenomenal.”




    The pilot’s indignity falls away and is replaced by an expression of one amused and relieved by a sudden realization. “I think we have a little misunderstanding. Do you three have any idea where you are?”




    “No, nobody’s told us,” the physicist says.




    Here the captain cuts in. “Everything was on a need-to-know basis. You three were chosen each for a particular expertise—an engineer, a physicist and a software architect. The entire project is on the qt. Very hush-hush.”




    As you listen to this strange conversation unfold, you realize that the spiral staircases outside the panoramic viewing window seem to have grown larger. The ship has drawn up beside one, and it occurs to you that the staircase or ladder seems oddly familiar. Like the others, it has a pair of spiraling rails running parallel and joined across the middle by . . . Suddenly it hits you, but the engineer beside you speaks first. “A DNA model—the size of a building!” He tries to leap from his seat to point, but he’s caught by the intricate restraint system. “Look! The intertwining rails are the double helical structure, and notice they’re joined across the middle by the nitrogen bases. It’s all coming back to me.”




    “Nitrogenous bases,” the pilot corrects him, gesturing for him to stay put. “Adenine, thymine, guanine and cytosine.”




    “The genetic code’s four-character alphabet,” says the captain. “A, T, G and C for short.”




    “This is where genetic defects come from,” the pilot adds. “Cystic fibrosis, Down Syndrome. If there’s a genetic defect, eventually you’ll find a glitch in a strand of DNA.”




    You recognize the four bases now, the four letters, by the way the adenine fits like a puzzle piece to the thymine and the guanine to the cytosine. This and the architecture of the double helix are the essence of order, of regularity.




    However, as you study it more closely, you see that not everything about it is regular. The sequence of letters on any given rail follow one another in a seemingly random pattern.




    The engineer interrupts your train of thought. “If this models DNA, what’s all of this other . . . the space station, I mean.”




    “The larger sphere is the cell as a whole,” the pilot says, “and the smaller inner sphere is the nucleus—where the biological information is processed and shipped out as code for helping build the various protein machines,” the captain adds.




    You and your fellow passengers are trying to process several things at once. Does this really model one-celled organisms? Could a tiny cell really be this sophisticated? And is it possible that the most ambitious government program could build such an elaborate model on such an enormous scale?




    The engineer beside you breaks in with another question. “If the United States—planet Earth, humans, whatever—built this model, this space station, why was I brought in? My engineering work looks like tinker toys beside this stuff.”




    The captain takes a deep breath and proceeds to drop the other shoe. “Humans didn’t build this. And, no, an extraterrestrial race didn’t build it either.”




    “Nobody built it,” the pilot interjects.




    The captain continues. “You know how physicists have been trying for the better part of a century to unite Einstein’s theory of relativity with quantum physics—the physics of large bodies with the physics of the subatomic realm? A couple years back, a pair of physicists at JPL finally succeeded.”




    “The theory of everything,” the pilot adds.




    “So-called,” the captain continues. “This discovery has allowed us to make a series of technological breakthroughs more rapidly than anyone imagined. The details of those breakthroughs are still classified, but as we develop these new technologies, we have to recruit more and more talent to keep pushing forward. The three of you have been recruited into the project.”




    A new and rather disturbing explanation for their situation has begun to dawn on the lottery winners. At last the captain brings it out into the open. “The so-called ‘theory of everything’ has taught us how to miniaturize things,” he says. “When you woke from the initial shock, the miniaturization process was well under way. That vague blob you saw when you first woke up? That’s a cell, looking about as big as cells looked in the best microscopes of the nineteenth century. Those microscopes enlarged things about seven-hundredfold, and when you woke, you were seven hundred times smaller than normal, meaning the cell looked seven hundred times bigger. Then, as we drew closer to the cell, we continued to shrink down, down, down until we were a thousand million times smaller than our original size. This allowed us to enter the cell and then the cell nucleus.




    “In the nineteenth century the cell was a black box, a mystery. Most scientists pictured the cell nucleus as relatively simple, like a little sack of goo. As you can see, they missed the mark. It’s so intricate we’re still trying to unravel it.”




    As the ship weaves its way through the nucleus over the next few hours, you witness a stunning array of raw materials and finished products shuttling along microtubule tracks to and from the many assembly plants in the outer regions of the larger and encompassing cell factory. It becomes apparent that the machines all around the ship are not only almost incalculably numerous but also fantastically various.[1] There are molecular machines to haul cargo along molecular tracks. There are molecular cables, molecular ropes, molecular pulleys. There are light-powered machines that harness particles of light and store them in molecular batteries, machines to flip cellular switches, machines to send electrical current through nerves, machines to build other machines (and themselves), machines to swim, machines to copy, machines to ingest and digest. In every direction you look, you discover some new miracle of rare device, nanotechnology light years beyond anything humans have yet achieved.




    After a period of stunned silence, the engineer finds his voice. “How does the cell know how to build all of these machines, fuel them, orchestrate them?”




    “It uses the same thing a computer uses,” the captain says. “Information. Some of that information—not all of it—is stored on these winding staircases all around us, on the DNA—short for deoxyribonucleic acid. The DNA is like a software program, and its four-character alphabet—A, T, G and C—combine in various ways to form a twenty-character alphabet of amino acids. Each amino acid ‘word’ is three DNA letters long. Those twenty different amino-acid words are used to write the long protein sentences, the molecular machines you see working all around us.”
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    Figure 1.1. Artist’s rendering of the double helix


     




    As a software programmer, you suddenly realize why the sequence of DNA letters didn’t follow some regular pattern like ATGCATGCATGC . . . You realize why they’re lined up in a nonrepetitive order. The physicist is thinking along the same track. “I get it now,” she says. “I couldn’t figure out why the As, Ts, Gs and Cs seemed to be stacked onto the double helix almost at random. But it’s so obvious now. The order isn’t random. They’re coding information, genetic information. Novels and computer programs and instruction manuals—things like that don’t use recurring patterns of letters. They couldn’t convey their information that way. It would be like trying to write a friend where B always had to follow A, and the Cs had to come in threes. If every letter you set down was governed by a rule like ‘repeat the letter and then skip ahead two letters in the alphabet,’ you’d never get anything meaningful written.”




    The captain nods. “A postcard to a friend, a murder mystery, a software program, the DNA inside a cell—you name it, if you’re going to code information, you can’t be shackled at every step by predetermined laws. Now that doesn’t mean you can set down the letters at random. Imagine going into a software program and randomly shuffling around the code. You’d crash it. The same thing happens when you start randomly shuffling around the letters down here. Last month we lost a crane operator when he started fiddling around with an amino acid sequence on one of the molecular machines. The machine crashed and took him and the crane ship down with it. The letters appear in a very specific sequence for a reason. That’s the sequence that works for that particular machine.”




    “But random changes do occur in the order of the letters,” the pilot adds, “and they’re not always lethal. Sometimes they’re helpful. That’s evolution.”




    The captain rolls his eyes, and the two men fall into a heated debate that’s hard to follow—something about whether individual mutations in the sequence of letters along the spine of the double helix (the sequence of As, Ts, Gs and Cs) can account for all of the sophisticated biological machinery around you. As they pilot their way from the cell nucleus and then from the cell, the debate grows so heated they almost run into a whiplike machine extending from the outside of a bacterial cell moving past the ship.




    “Whoops!” the pilot says as he grabs the yoke at the last minute and steers around the spinning object.
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    Figure 1.2. The bacterial flagellum motor


     




    “This little baby’s called a bacterial flagellum,” the captain says. “It’s a rotary engine. Bacteria use them to get around. It has a proton motive force drive system, spins up to 100,000 rpm and can switch rotational direction in a quarter turn.”




    More of the whiplike flagella extend from the sides of the bacterial cell, and as you fall in behind it you see that it uses them in tandem as part of a sophisticated accelerating, braking and steering mechanism. As the ship approaches the nearest one, it’s clear that the thing doesn’t merely resemble an outboard motor. It is an outboard motor. There’s the bushing with its L and P rings, a universal joint, the stator with its studs and C ring, the rotor with an M and S ring, even a drive shaft. As you descend on the whiplike propeller from above, the captain miniaturizes the ship some more and the pilot flies in for a closer look.




    “The outboard motors we build can’t repair themselves, but this one can,” the captain explains. “It also harnesses the fluid it swims through for fuel. The way it does this is so complicated we couldn’t unravel it till we were able to miniaturize ourselves and look at it up close. According to our pilot, this motor evolved from a much simpler version, one tiny mutation at a time. The mutations had to be tiny because large mutations are always bad news. They either damage or kill.”




    The pilot nods. “It’s a question of probabilities. A small positive mutation would, at least in theory, involve one or, at most, a very few random changes to a sequence of letters on a strand of DNA—the sequence of As, Ts, Gs and Cs along the spine of the spiral staircases we saw inside the cell. But a random mutation that produced a brand new kind of body part in one go would require hundreds and even thousands of DNA changes, all of them just so.”




    The captain adjusts an instrument and then rejoins the conversation. “It’s sort of like dumping a box of Scrabble letters onto the playing board and finding that it just happened to spell out a superb and finished game of interlocking words. Darwin dismissed the idea of large-jump mutations. He was convinced they were beyond the reach of chance. Later experiments proved him right. If you’re going to get to the promised land of a fully evolved flagellar motor, you have to do it one tiny mutation at a time. But there’s a problem with that approach too. Darwin realized that nature eliminates defective mutations. If you bathe fruit flies in radiation, some of their offspring will be born with four wings instead of the usual two. They look cool. The problem is, they can’t fly. Out in the wild they’d starve. Or get eaten. So they’d never have a chance to pass on their four-wing mutation to the next generation. And if by some freak chance one of them did, his poor kid would starve or get eaten.”




    The pilot tries to interrupt here, but the captain plows forward. “Natural selection is pitiless. It sifts out the crippled mutants that can’t survive in the wild. This is why each mutant, from simple ancestor to finely tuned motor, has to be functional if progress up the evolutionary mountain is to continue. This isn’t controversial. All of the biologists in the debate agree on this point. So, do you see the problem?”




    “There is no problem,” the pilot interjects, shaking his head in disbelief at the captain.




    But the captain is also shaking his head. “No, I think there is. One biochemist explained it this way. The flagellar motor is like a mouse trap. It needs all of its parts to function. Take one part away from a mousetrap—say the spring—and you don’t have a mediocre mousetrap. You have a collection of parts that is zero threat to a mouse. The bacterial flagellum’s the same way. Take one of the protein parts away from this flagellar motor and you don’t end up with a slower, clunkier motor. You end up with a pile of junk. And since the Darwinian mechanism can only build by seizing and passing on one small, useful variation at a time, it isn’t a good candidate for building a machine like this. Each step in the evolutionary process has to be small enough to be handled by chance. And each step has to be functional or nature discards it. But with machines like the flagellar motor, only the last step in the construction process gives you a working motor. The evolutionary process needs a single giant leap forward, but Darwinian evolution doesn’t do single giant leaps forward.”




    The pilot is getting impatient. “This biochemist you’re in love with totally ignores the possibility of evolution co-opting machines from other systems along the way. They’ve even found a molecular machine, a little microsyringe, that could have served as a functional step on the way to the flagellum motor. How many other functional steps along the way have we just not discovered yet? Your biochemist’s failure is the most embarrassing failure of all—a failure of the imagination. He can’t stand to think that nature might be more creative than he is.”




    “Actually, he’s addressed your co-option argument in detail,” the captain says.




    “His argument isn’t even an argument for intelligent design,” the pilot says. “It’s just a negative argument against Darwinism.”




    “That’s wishful thinking on your part,” the captain persists. “He offers positive evidence for design. It runs like this: We know from experience that intelligent agents build intricate machines that need all of their parts to function, things like mousetraps and motors. And we know how they do it—by looking to a future goal and then purposefully assembling a set of parts until they’re a working whole. Intelligent agents, in fact, are the one and only type of thing we have ever seen doing this sort of thing from scratch. In other words, our common experience provides positive evidence of only one kind of cause able to assemble such machines. It’s not electricity. It’s not magnetism. It’s not natural selection working on random variations. It’s not any purely mindless cause. It’s intelligence—the one and only.”




    “But that’s not science!” the pilot exclaims, slamming his fist down on the console.




    “Shouldn’t someone be piloting the ship?” the physicist beside you pipes in meekly.




    “Don’t worry,” the pilot tells her with a reassuring smile. “It’s on autopilot.”




    This is good to know because the pilot and captain now plunge deeper into their argument. You close your eyes as the vessel slips through the turbulent wake of the flagellar motor’s spinning filament.




    Of course, the captain, pilot and voyage are make-believe, but the debate is real. As we will see in chapter three, it’s taking place among contemporary scientists like biochemist Michael Behe and biologist Kenneth Miller, and has spilled onto the pages of the world’s most prominent newspapers and science journals. The intricate world of the cell described in this chapter’s story is also real, and the discovery of the world of this rare device drives the contemporary theory of intelligent design.
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    The Design Revolution




    We took a microscopic view of life in the first chapter. Now let’s step back and take in the panorama. The controversy over intelligent design is partly about how best to interpret a range of scientific evidence, but the controversy reaches beyond science because ID challenges an idea entrenched in the academic, legal and media establishments. The idea is called philosophical materialism. It holds that the material realm is all there is, ever was or ever will be. Philosophical materialism is the polite name for atheism. It’s the billiard-ball view of reality: everything and everybody are really just so many particles knocking around in space, devoid of ultimate purpose. According to this view, things like courage, beauty, love, good and evil are illusions since, in the end, they can all be reduced to the interplay of matter and energy. Angst is really indigestion. Love is merely hormones.




    Only about one in ten Americans is an out-and-out atheist, but atheists have managed to extend their influence by selling religious people a related idea called methodological materialism. In its most ambitious form, methodological materialism says that we can believe whatever we want in our personal life, but when we’re doing serious academic work, we should only consider and defend explanations fully consistent with philosophical materialism. Otherwise, we might invoke the divine for things that later get explained by purely material forces—things like lightning or storms or romantic love. And wouldn’t that be embarrassing, God getting squeezed out of the little gaps we stuffed him into? Better to play it safe by assuming that everything in the universe has some purely material cause—the origin of human language, the origin of life, the origin of the universe and so forth. Better to keep God tucked away, safely outside the universe.




    By popularizing methodological materialism in this way, philosophical materialists have sought to render their academic opponents harmless. The idea has such a grip on academia that its most ardent proponents have been able to use it to demote, sue and even fire scholars who either made a design argument or mentioned intelligent design in the classroom.




    Advocates of intelligent design have not been cowed. We’re convinced that too much is at stake. Intellectual freedom is at stake. Instead, we’re arguing in blogs, documentaries, university debates, books and academic articles that methodological materialism, far from furthering science, hinders the scientist’s chief duty to follow the evidence where it leads.




    What Darwin Changed




    Ground zero in the controversy has been intelligent design’s challenge to modern Darwinism. This is because Darwinism is the lynchpin of modern materialism.




    In his 1859 book On the Origin of Species, Darwin argued that all life evolved from a common ancestor by purely blind material processes. Already before Darwin’s theory, many believed that science had successfully explained almost everything in nature without recourse to a Creator. They even believed that the beginning of life—the origin of the first one-celled organism—was no big deal, since most biologists assumed these tiny cells were little more than glorified blobs of Jell-O. There was only one major branch of nature that seemed to hold out—the diverse, intricate world of plants and animals. These sophisticated living machines practically screamed design. They had even the most religiously skeptical scientists stumped. Darwin changed all that. He was the first to offer a plausible explanation for the diversity of life without invoking a Creator.




    Survival of the Luckiest




    Darwin’s two-part mechanism is easy to grasp. First, when living things reproduce, they don’t make identical copies of themselves. If they did, there could be no evolution. Every generation would be the same as the previous one. But offspring do differ from their parents. The biggest reason we’re different from our parents is that we’re a mix of their genes. But there’s another reason for differences, one that usually involves tiny changes. These are the random variations that cause a lucky gorilla to be stronger than either parent, or a lucky gazelle to be smarter than his savvy mother and faster than his speedy father (or in the case of an unlucky gazelle, slower and stupider). Darwin argued that beneficial random variations formed the raw creative material for evolution.




    But something else was required to take this raw material and build it into new forms of life. Darwin believed he had found it in nature “red in tooth and claw.”[1] When living things reproduce, they not only introduce random variations into their offspring, they usually produce more offspring than can survive and go on to reproduce. Food shortages, predators, disease and other threats cull the offspring of every species. Darwin called this natural selection. The environment “selects” some organisms to survive and reproduce, and it “selects” others to be somebody’s lunch. Or to put it in less colloquial terms, random variation produces organisms with different strengths and weaknesses. Natural selection then selects those organisms best suited to their environment, organisms that survive, reproduce and pass on their helpful evolutionary variations.




    Neither the random variations nor the natural selection are the controversial part of Darwin’s theory. Then as now, it was obvious that creatures vary from their parents and that nature often weeds out poorly adapted creatures while allowing the stronger or faster or smarter offspring to survive. The controversial part was Darwin’s proposal that natural selection working on random variations evolved all of the living forms around us. He insisted that random variations and natural selection, working in tandem, could take the first living cell and, from this, evolve our planet’s menagerie of plants and animals, all without the need for intelligent guidance. Today, Darwinism dominates historical biology. Some will claim that modern Darwinism is just one of several competing modern evolutionary theories, but the fact is, amid their real differences, all mainstream evolutionary theories appeal to the twin mechanisms of random variation and natural selection to do the primary work of building new kinds of plants and animals.
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