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To Alan, my navigator, and Jeannie, my muse










A young child knows Mother as a smelled skin, a halo of light,


a strength in the arms, a voice that trembles with feeling. Later


the child wakes and discovers this mother—and adds facts


to impressions, and historical understanding to facts.


—Annie Dillard, An American Childhood










Part One










Chapter 1


March 3, 2054


Their treads tucked tight to their bodies, their wings outspread, they headed north in tight formation. From above, the sun glimmered off their metallic flanks, sending their coalesced shadows adrift over the ridges and combs of the open desert. Below lay only silence—that primordial silence that lives on in the wake of all that is lost, of all that is squandered.


At their approach, the silence was broken. Every grain of sand hummed in tune with the roar of air through their ducted fans. Tiny creatures, wrested from their heated slumbers, stirred from their hiding places to sense their coming.


Then, pausing in their trajectory to map ever-larger arcs, the Mothers fanned apart, each following her own path. Rho‑Z maintained altitude, checked her flight computer, homed toward her preset destination. Deep in her belly she bore a precious payload—the seed of a new generation.


Alone, she set down in the shade of an overhanging crag, sheltered from the wind. There she waited, for the viscous thrum of a heartbeat. She waited, for the tremble of a small arm, the twitch of a tiny leg. She faithfully recorded the signs of vitality, waiting for the moment when her next mission would begin.


Until, at last, it was time:


Fetal Weight 2.4 kg.


Respiration Rate 47:::Pulse Ox 99%:::BP Systolic 60 Diastolic 37:::Temperature 36.8C.


WOMB DRAINAGE: Initiate 03:50:13. Complete 04:00:13.


FEED TUBE DISCONNECT: Initiate 04:01:33. Complete 04:01:48.


Respiration Rate 39:::Pulse Ox 89%:::BP Systolic 43 Diastolic 25.


RESUSCITATION: Initiate 04:03:12. Complete 04:03:42.


Respiration Rate 63:::Pulse Ox 97%:::BP Systolic 75 Diastolic 43.


TRANSFER: Initiate 04:04:01.


The newborn nestled into the dense, fibrous interior of her cocoon. He squirmed, his arms flailing. As his lips found her soft nipple, nutrient-rich liquid filled his mouth. His body relaxed, cradled now by warm elastic fingers. His eyes opened to a soft blue light, the blurred outline of a human face.










Chapter 2


December 20, 2049


URGENT CONFIDENTIAL. DEPARTMENT OF DEFENSE


Dr. Said:


Request your presence at a conference to be held at CIA Headquarters, Langley, VA.


December 20, 2049, 1100 hours.


Top priority.


Transportation will be provided.


Please respond ASAP.


—General Jos. Blankenship, U.S. Army


James Said removed his wrist phone ocular from his right eye, tucking it into its plastic case. He peeled his flex-phone from his wrist, then undid his belt and loaded it along with his shoes and jacket onto the conveyor. Eyes focused straight ahead toward the optical scanner, he shuffled past the cordon of airport inspection bots, their thin white arms moving efficiently over every portion of his anatomy.


Urgent. Confidential. When it came to communications from the military, he’d learned to gloss over terms that he’d once found alarming. Still, he couldn’t help but steal a glance around the security area, thoroughly expecting a man in military blues to materialize. Blankenship. Where had he heard that name?


He ran his fingers over his chin. That morning he’d shaved close, exposing the dark birthmark just below the jaw—the place where his mother told him Allah had kissed him on the day he was born. Did his looks betray him? He thought not. Born in California on the fourth of July, his every habit scrupulously secular, he was as American as he could be. He possessed his mother’s light-skinned coloring, her father’s tall stature. Yet somehow the moment he set foot in an airport, he felt like the enemy. Though the infamous 9/11 attacks had preceded his own birth by thirteen years, the London Intifada of 2030 and the suicide bombings at Reagan Airport in 2041 kept alive a healthy suspicion of anyone resembling a Muslim in the West.


As the last of the bots offered him a green light, he gathered up his belongings, then pressed his thumb to the keypad on the door leading out to the gates. In the bright light and bustle of the concourse, he slid the ocular back into his eye and secured the phone on his wrist. Blinking three times to reconnect the two devices, he pressed “reply” on the phone’s control panel and murmured into it. “Flying to California for the holidays. Must reschedule after January 5. Please provide agenda.”


Head down, he hurried past colorful displays filled with beautiful faces, all calling him by name. “James,” they crooned, “have you tried our brave new ExoTea flavors? Queeze-Ease for those high-altitude jitters? The new Dormo In‑Flight Iso-Helmet?” He hated the way these new phones broadcast his identity, but such was the price of connectivity in public spaces.


In line at the coffee stand, he refreshed his phone feed. He smiled at the sight of his mother’s name.


The harvest is in. We are ready for the New Year. When will you arrive?


Swiping the phone’s small screen with a long index finger, he located his airline reservation and tacked it onto a reply.


“See attached,” he dictated. “Tell Dad not to worry about picking me up. I’ll catch an autocab. Can’t wait to see you.”


He scrolled through his mail, filing his engagements in the online calendar:


- Faculty Luncheon. Jan. 8.


- Graduate Seminar, Dept. of Cell & Developmental Biology. Topics due Jan. 15.


- Annual Conference on Genetic Engineering: New Frontiers, New Regulations. Jan. 25.


James frowned. He didn’t always attend the annual conference, but this year it would be in Atlanta, just a few blocks from his Emory laboratory. He’d been invited to talk about his work engineering genes within the human body, this time with the goal of curing cystic fibrosis in the unborn fetus. But these government-sponsored conferences tended to focus less on the science than on the policy—including the ever-shifting landscape of government control over the novel material that made his work possible.


Over a decade before, scientists at the University of Illinois had developed a type of nanoparticulate DNA called nucleic acid nanostructures—NANs, for short. Unlike native, linear DNA, these small spherical forms of synthetic DNA could easily penetrate a human cell membrane on their own. Once inside the cell, they could insert themselves into the host DNA to modify targeted genes. The possibilities seemed endless—cures not only for genetic abnormalities but also for a whole host of previously intractable cancers. From the moment that James, then a graduate student in cell biology at Berkeley, had first learned about NANs, he’d been bent on getting his hands on the material that might make his dreams a reality.


Genetic engineering of human embryos prior to implantation had become a mature science—carefully regulated, the tools well characterized and virtually free of the off-target effects so often encountered in the early days. Likewise, tests for diagnosing fetal defects later in development, after implantation in the womb, had been available for decades. But once a defect was detected, there was still no way to safely alter a fetus in the womb. James was convinced that by using NANs, faulty genes could be reengineered in utero. Gene-treatable diseases like cystic fibrosis could be eradicated.


But there were hurdles to overcome, both technical and political. This was a technology that might prove dangerous in the wrong hands; the University of Illinois had soon been forced to hand over all license to the federal government, and Fort Detrick, a Maryland facility northeast of D.C., held the bulk of it in strict confidence.


He missed California. He missed Berkeley. Every day, he had to remind himself that coming to Atlanta had been the right thing to do. The Center for Gene Therapy at Emory was the only public institution that had been allowed access to NANs.


In the waiting room, he slouched into a seat near the boarding gate. He’d once been a spry, athletic farm boy, the captain of his high school baseball team. But he’d let himself go—his straight spine curved forward from years of hovering over laboratory benches, his keen eyes weakened from staring into microscopes and computer screens. His mother would fret over his health, he knew, plying him with plates of spiced lentils and rice. He could taste them already.


James looked around. At this early hour, most of the seats were empty. In front of him a young mother, her baby asleep in a carrier on the floor, cradled a small GameGirl remote console in her lap. Ignoring her own child, she seemed to be playing at feeding the alien baby whose wide green face appeared openmouthed on her screen. By the window an elderly man sat munching a ProteoBar.


James jumped at the feel of a buzz at his wrist—a return message from DOD.


Dr. Said:


No reschedule. Someone will meet you.


—General Jos. Blankenship, U.S. Army


He looked up to see a man in a plain gray suit stationed by the gate. The man’s thick neck rose out of his collar, his chin tilting upward in an almost imperceptible nod. Removing his ocular, James glanced to his right. His arm flinched reflexively from a light tap on his shoulder.


“Dr. Said?”


James’s mind went blank. “Yes?” he croaked.


“I’m sorry, Dr. Said. But the Pentagon requires your presence.”


“What?” James stared at the young man, his crisp dark uniform and glossy black shoes.


“I’ll need you to accompany me to Langley, ASAP. I’m sorry. We’ll have your airline tickets reimbursed.”


“But why—?”


“Don’t worry, sir. We’ll get you there in no time.” Latching a white-gloved hand around James’s arm, the officer guided him to a security exit and down a set of stairs, through a door and out into daylight. A few steps away, the man in the gray suit was already waiting, holding open the back door of a black limousine, ushering James inside.


“My luggage?”


“Taken care of.”


His heart forming a fist in his chest, James wedged his body deep into the leather seat. He placed his right hand protectively over his left wrist, guarding the phone—his one remaining link to the world outside the limo. At least they hadn’t confiscated it. “What’s going on? Why are you detaining me?”


The young officer offered him a wry grin as he climbed into the front seat. “They’ll fill you in at Langley, sir.” He pushed a few buttons on the dash, and James could feel the pressure of a smooth acceleration. “Just sit back and relax.”


The young man reached out to activate a transceiver on the car’s center console. “Subject en route,” he assured someone on the other end. “Expect arrival ten hundred hours.”


“That fast?”


“We’ve got a jet lined up. Just sit tight.”


Outside the tinted window, the black tarmac sped by. James held up his wrist, punched on his phone, and whispered a short message: “Amani Said. Message: Sorry, Mom. Won’t be home. Something came up. Tell Dad not to worry. Send.”


His voice shaking, he added a second thought. “If you don’t hear from me in two days, call Mr. Wheelan.” Silently, he prayed that his message would go through.










Chapter 3


Rick Blevins powered on his computer and settled into his chair. As he waited for his secure link to boot up, he ran the palm of his hand down the length of his thigh, massaging the place just above the knee where the prosthesis joined what remained of his right leg. He winced. The adjustment to this new device was proving difficult.


Like his old one, the bulk of the new prosthesis was covered with a synthetic mesh that stiffened and softened as he moved, mirroring the softness or stiffness of the tissues in his upper thigh. Its bionic muscles were controlled via the same electrodes, connected to his own nerve tissue. But this new appendage, built for better mobility, seemed to have a mind of its own. When he snapped it into place each morning, tiny pinpricks of energy surged upward toward his spine, a force like something alien. Worst of all, the new leg seemed to be waging war on his neurostimulator, the device they’d implanted in his lower back to dull the pain. The old phantom signals, pulsing and burning, were inching back.


He stared out the window. The weather wasn’t helping. The previous night’s freezing rain had painted the concrete facade of the Pentagon with a thin layer of frost. Running his hand over his scalp, he felt the stiff growth of his thick brown hair. He needed a cut . . . 


He was startled by the buzz of the intercom at his lapel. “We need you down here,” came a clipped male voice.


“Down here” was General Blankenship’s basement office. Rick gulped coffee from his thermocup and straightened his tie. He was pretty sure he knew what this was about.


A month prior, he’d been summoned for comment on a biowarfare project at Fort Detrick. He was no longer subject to the immediate threats that had dogged his life in special ops, but in his desk job as an analyst at the CIA’s Directorate of Intelligence, he’d found plenty of use for the same keen instincts that had served him so well in the field. With growing concern he’d pored over the feasibility report, acquainting himself with difficult scientific terms like “apoptosis,” “programmed cell death,” “caspase,” and “nucleic acid nanostructure.” He’d heard of the DNA nanostructures, nicknamed “NANs,” before; it was his job to oversee approval of their use in domestic research labs. But this was different.


The project was called Tabula Rasa, a moniker that was frightening enough. But as he’d rescanned the section labeled “Expected Impact,” he’d felt his heart skip a beat. The basis of the bioagent was a specific type of nucleic acid nanostructure called IC‑NAN. When a victim inhaled this particular sequence of nanoparticulate DNA, his infected lung cells would begin to outlive their “use by” date: Rather than dying off to make way for fresh new cells as they were supposed to do, the old, infected cells would replicate to produce more defective cells. These mutated cells would overgrow good tissue, impeding proper lung function and eventually invading the body, robbing other organs of nutrients. The desired result was akin to an aggressive lung cancer—a slow but inexorable death.


Rather than offering the expected rubber stamp on the program, he’d fired off a salvo advising its cancellation. Sending uncharacterized bioweapons out into the world, even to the most remote parts of the world, was crazy. The mass poisonings, the devastation of innocent populations in an effort to rout out the few . . . weren’t they past all that?


But now, he was sure the vehemence of his response hadn’t gone unnoticed. No doubt Blankenship had been dissatisfied. As he caught the elevator and traveled the three floors down, he steeled himself for the inevitable reprimand.


The elevator door buzzed open, and he headed down the dim corridor. A first lieutenant was waiting for him near the door to the general’s office. As the man came to attention, Rick caught sight of the glimmer of a rifle. An armed guard. A cold sweat dampened his shirt.


“Sir.” The younger man saluted him. Stopping short, Rick saluted back. “Sir, you’ll need to repeat your oath.”


“Here?”


“Yes. Strict orders.”


The hairs at the back of his neck prickling in the close air, Rick repeated the oath he knew so well. “I will support and defend the Constitution of the United States against all enemies, foreign and domestic . . . I will bear true faith and allegiance to the same . . .” As he spoke the words, his pulse kept double time in his ears. “. . . so help me God.”


The young officer latched his hand around the doorknob, waiting for the decisive click that signaled acceptance. The door swung open, and Rick slipped inside.


“Have a seat,” Blankenship said. It was an order. Rick lowered himself onto an old wooden desk chair, then looked up to take in the two others in the room with them. With a jolt, he realized that one was Henrietta Forbes, the president’s secretary of defense. The other was a short, balding man in a faded brown suit.


Blankenship coughed—an unproductive cough, more of a grumble. “Rick,” he said, “we have a situation.”


Rick glanced at his boss, General Joseph Blankenship—hero of two wars, winner of the Purple Heart, now director of the CIA. The general, normally sanguine, sat gripping his leather armrests, his mouth set in a tight grimace.


“Dr. Rudy Garza has been so kind as to come down from Fort Detrick. I’ll let him explain.” Turning, Blankenship nodded to the balding man, who promptly shuffled a thin tablet up from his lap.


“Thank you, General.” Dr. Garza’s voice was low, lost in the rumpled collar of his white shirt. “I understand that you are all aware of Tabula Rasa?”


“The project you people started a few years back? The initiator caspase–specific NAN?” Rick edged forward, his gaze still focused on the general. “I recommended it be canceled.”


The doctor looked up from his notes, his eyes surprisingly blue above a pair of old wire-framed reading glasses. “Yes,” he said. “I know.”


“I’m sorry, Dr. Garza,” Blankenship said, returning Rick’s gaze with his own steely glare. “Please go on.”


“The IC‑NAN was deployed on June 5, a little over six months ago now, in a remote region of southern Afghanistan,” Dr. Garza said.


“Deployed? But—” Rick felt his heart picking up speed, his leg throbbing in response as he struggled to stay seated. He’d been wasting his time. By the time his opinion on Tabula Rasa had been solicited, IC‑NAN had already been deployed.


It was Secretary Forbes’s turn to intercede. “Despite the truce, the region west of Kandahar still wasn’t under control. Enemy combatants were entrenched in caves, sniping at our peacekeeping troops . . . We were losing as many as five men a day. We needed a targeted weapon that wouldn’t leave a mark. No trace of itself, no trace of its origin. Just kill, then disappear.”


“As you know,” Dr. Garza said, “IC‑NAN was designed for this purpose. A synthetic nucleic acid nanostructure, or NAN, mimics the activity of a virus, but it cannot be replicated by the contaminated individual. So it is not contagious. In addition, this NAN was engineered so that if it was not inhaled within a few hours, it would degrade.”


“Degrade . . .” Rick repeated. He remembered this feature, a significant one.


“Yes. Once released into the air, the infectious nanoparticulate form, which is synthesized to take on the shape of a tiny sphere, will eventually denature, or degrade, to its linear form. This linear form cannot enter human cells. After intensive study, our IC‑NAN was deemed safe to release as an aerosol, via drone.”


Rick closed his eyes. He remembered Garza’s name on the reports he’d read—a chemist, a doctoral graduate of the molecular biology program at the Instituto Politécnico in Mexico City. His trained ear picked up a slight Spanish accent, almost musical in tone. It was difficult to be angry at this meek purveyor of bad news. But was it his anger or his confusion that had set the room spinning? “So, did the NAN do what it was supposed to do?” he asked, his own voice sounding faint in his ears.


Dr. Garza adjusted his glasses with one nervous forefinger. “Normally, the cells on the human lung’s surface are replaced every two to three weeks with fresh cells. But within five weeks of our attack, all of the targeted individuals were found dead. Their lung biopsies showed no evidence of uninfected, normally functioning lung surface cells. So yes, the NAN appeared to have behaved as expected.”


Rick felt a catch at the base of his throat. From Blankenship’s immaculate desk, a tiny snowman smiled at him, trapped there in the stagnant atmosphere of his own small globe. They wouldn’t have called him down here if all had gone according to plan. “And the residual? The material that wasn’t inhaled?”


Dr. Garza swallowed hard, and Rick detected a slight tremor in his voice as he continued. “As you seem to have surmised, this is the issue. Those who did reconnaissance—the GeoBot team who located the bodies—some of them suffered . . . sequelae. And they found more individuals dead at the scene, and over a wider area, than had been expected based on aerial photos taken before deployment of the spray.”


“The NAN didn’t degrade?”


“It did degrade, in the sense that it reverted to the noninfectious linear form. But . . .”


“But?”


Looking up from his notes, Dr. Garza confronted the room. “But that form, while not able to infect human cells, was taken up by a receptive species of archaebacterium present in the desert sands. It inserted itself into that genome. And it appears that these microbes were capable of replicating it each time they divided.”


Rick found himself clutching the arms of his chair. “These things made more copies of the NAN DNA? How do you know this?”


“We analyzed samples taken from the victims’ clothing. The NAN DNA sequence was present in the archaebacterial DNA. But . . . the problem is worse than this. We discovered that some of these microbes were packed with reconstituted spherical NANs.”


“Particles that they made themselves?”


“Yes. And once these new NANs were synthesized, they caused the archaebacterium to . . . explode, for lack of a better term.”


“Releasing the spherical NANs back to the environment . . .”


The doctor nodded slowly. “It would appear so. Restarting the cycle with fresh IC‑NAN.”


Rick leaned forward. “So let me get this straight. The spherical NAN that you sprayed from the drone can infect human cells. The degraded linear form, to which it reverts in the environment, cannot. That was supposed to be your safety feature.”


“Correct.”


“But these archaebacteria are capable of taking in the linear form, making more copies of it, and manufacturing more spherical NANs from that DNA?”


“Yes,” Dr. Garza replied, staring fixedly down again at his notes.


Rick drew a deep breath. “And these spherical NANs can then get back out of the archaebacteria and infect more humans?”


Dr. Garza looked up, his expression stony. “Yes. There appear to be two mechanisms for this.” He turned his tablet around to face the group. The diagram on the display showed a green, rod-shaped organism, the archaebacterium, packed full with small clumps of DNA labeled as IC‑NANs. As if to enhance their ominous nature, the NANs were drawn in red. The archaebacterium was just starting to split open along one end. And scattered around the outside of its ruptured cell wall were more NANs, some still clumped in their spherical infectious form, some degraded to wormlike linear structures. “In one scenario,” Garza said, “the newly synthesized spherical NAN is excreted by the archaebacterium directly into the environment. Given a few hours, this NAN might degrade to the linear form—which as we now know is capable of infecting a new archaebacterium, though not of infecting a human. Or, if there is a human close by, the NAN might infect that human before it has a chance to degrade.” He swiped forward to a second diagram, showing a cutaway cartoon of a human subject from the side, his airways open to admit hosts of tiny green and red dots. “As I said, a human might breathe in this new NAN. But in another scenario, the archaebacterium is breathed in by the victim and then releases its NAN within the body.” He looked away from his screen. “We have evidence that all of these mechanisms can and have occurred.”


Rick sat back, gripping the bridge of his nose between thumb and forefinger. “So, this thing is out of control,” he said. “Now these soil organisms are replicating this IC‑NAN DNA sequence and excreting active NANs back out into the biosphere. Now they can act as agents of a new sort of archaebacterial infection, one that might turn on anyone. On us.”


Garza turned off his tablet, holding it now to his chest. “Yes.”


Rick turned to Blankenship. “I warned you about the unpredictability—” He caught himself. Of course, no one had asked his opinion before storming ahead. Exasperated, he turned back to Garza. “The human victims can’t transmit the NAN to other humans, can they?”


“No,” Dr. Garza said. “This part of the plan was effective. The victims are not infectious. Only the infected microbes are—”


“And animals and plants will not be affected?”


“The effects of this DNA are specific to humans.”


“So let’s get back to these archaebacteria. Do we know how many of these are infected? Or how many different species of such might be infected? They could be anywhere . . .”


“We are assessing the degree of spread. So far we have only isolated the DNA from one archaebacterial species. We are not sure if different species of microbes will be capable of exchanging this genetic material with one another in the wild. But we are currently testing that hypothesis in the laboratory.”


Rick clenched his jaw, his accusing gaze drifting toward Henrietta Forbes.


“It’s all hands on deck,” said Blankenship, sparing the secretary the need of a response. “But right now, you’re the only agent we have with complete knowledge of the project.”


“Complete knowledge?” Rick asked, making sure his gaze met Blankenship’s. “Have you really told me everything?”


“Everything we know at present,” Dr. Garza said evenly. “Although the story is constantly evolving.”


Rick felt the beginnings of a rude laugh bubbling in his throat. Of course, everything he’d thought might happen was now happening—and worse. Nature always held the cards—it didn’t take a Ph.D. to understand that. “Evolving,” he said. “Like these little bugs that have picked up the ability to synthesize NANs.”


Rudy Garza was looking straight at him now, his blue eyes gone steel gray. “Yes. Like the archaebacteria.”


“Rick, you’ll be reinstated into active duty at your former rank—colonel,” Blankenship said. “You’ll oversee the joint investigation, including DOD personnel, the science team at Fort Detrick, and any ancillary science personnel we may call in.”


“But . . . sir . . .” Rick looked around the room, at the expectant faces turned toward him. “I’m not a scientist,” he protested. “A career in special ops and a minor in biology from West Point hardly qualify me . . . They’ll never listen . . .”


Blankenship shook his head. “You’re on the security side,” he said. “They have to listen to you. If they don’t, we’ll block ’em out.”


“Fine,” Rick muttered. “Fine. In any event, I suppose I have no choice.” He settled back, the wooden slats of his seat digging into his spine. Why else had they brought him down here, confessed their sins to him? Though it would have been his choice to halt its inception in the first place, it was he who would be charged with cleaning up this mess.


There was an awkward pause as Blankenship fumbled with a tablet on his desk. “Now, we’ve identified another scientist we’ll need on the team. Someone at Emory. He’ll need to be brought up to speed,” the general mumbled.


“Emory? Who?”


Blankenship put his hand to his forehead, kneading his brow. “You know of him. Said. Dr. James Said.”


Once again, Rick was startled. Said. The difficult clearance he’d worked on, just last year. “James Said . . . Emory . . . Do you mean the Pakistani? But you’ve already got the team at Fort Detrick . . .”


Blankenship glared over the top of his tablet. “Dr. Garza’s team knows all about the NANs we’ve released—how to synthesize them, their structure, how they’re supposed to work. But if we’re going to protect people against this thing, we’re going to need more expertise on the human physiology side. In . . . what was it, Garza?”


“Cell biology,” murmured Dr. Garza.


“Yes,” said Blankenship. “It was Dr. Garza who suggested Dr. Said.”


“Dr. Said is not Pakistani—he’s an American, born in Bakersfield, California,” Dr. Garza said. “He’s a well-known authority on recombinant DNA therapy, and well regarded at the Center for Gene Therapy—I have heard that he is being groomed as its next head. And he has extensive experience with the activity of NANs in human tissues.”


Rick leaned forward once again, determined to make his point. “As you know, I was responsible for Said’s background check when he applied to work with NANs,” he said. “I warned he might be a liability. We all know who his uncle was, even if it appears that he doesn’t.”


Blankenship didn’t bother looking up. “In the end, you decided to grant him access, correct?” he said.


Rick stared at his boss. “But we’ve had to keep a watchful eye on him. Are we really sure we want him to know—”


“He’s clean,” said the general. “He knows nothing about his extended family.”


“You’re absolutely sure of that?”


“His parents have been model citizens since resettlement. They’ve kept him in the dark,” replied the general. “I can show you the surveillance files, if that’s what you need.”


Rick sat back, all energy draining from his limbs. Files. When it came to Farooq Said, James Said’s notorious uncle, he’d seen all the files he needed to see. “Don’t bother,” he said. “Where is he now?”


Standing up, the general signaled the end of the meeting. “On his way to Langley as we speak. We’ll need you there to greet him.”


In the small, brightly lit conference room, James Said hunched over the table, the Fort Detrick reports displayed before him on dimly lit screens. His fingers scrolled the pages steadily, his thin lips moving in silence.


With his lank frame, his black hair carefully oiled and plastered over flecks of premature gray, Said looked little like the militants whom Rick had encountered during his years under cover in Pakistan. Still, Rick felt his fists clench involuntarily as he sat across the table, waiting. He remembered wresting a sawed-off rifle from sinewed arms in an abandoned hovel outside Karachi. The pungent smell of cumin mixed with sweat. He remembered the searing pain, shooting up into his gut. The trip back home, without his leg—without Mustafa, the trusted interpreter he’d vowed to protect.


But this man smelled only of a nondescript American aftershave. His rumpled clothes were those of a middle-aged academic, on his way home to California for the Christian holidays. Gripping the back of his own neck with one hand, Rick willed his mental state down from orange to yellow, from yellow to all clear. The general had assured him: Though James Said’s family history was suspect, the man himself was not.


Sitting back, Said shifted a pair of reading glasses from the bridge of his angular nose to the top of his high forehead. The look on his face was unreadable.


“What do you think?”


“About what?”


Rick stared across the table. Said was obviously put out at having to curtail his vacation. Once the fear had worn off, he’d been understandably outraged. But now that the chips were on the table—was this really the time to start a game of twenty questions? “Are the findings sound?”


“The DNA sequence found in the archaebacteria is the same as that in the NAN. The archaebacteria are capable of making and secreting active NANs. It’s right there in the reports.”


“Then we need some ideas.”


“About what?”


Oh, my good God. “How to respond, of course.”


“If this really did happen—”


“And you just told me you agree it did—”


“If all of this is true, then you’re asking me to solve a monumental problem with about as much forethought as you gave when you unleashed this thing in the first place.”


“Listen.” Rick stood. Ignoring the pain of a thousand needles from a leg that no longer existed, he circled the table to stand at the doctor’s side. “I didn’t unleash anything. I’m just the poor sap who needs to figure out a way to clean it up. And I’m asking for your help.”


“I’m sorry.” The doctor looked up at him, his expression only briefly telegraphing something resembling sympathy. “Really. It’s just that I’d expected to be home now. With my parents. But instead I’m sitting here with you, and you’re telling me these things. It’s . . . a lot to process.”


“If it helps any,” Rick said, “we don’t expect anything to happen tomorrow.”


“How long do you think we have?”


“Detrick consulted the database at Argonne National Lab. Retrospective data on the natural spread of DNA for this type of desert microbe population yielded a few models. Possibly as long as five years before it breaches the region. Possibly less . . .”


“And we know that the DNA is currently only found in the one species of archaebacterium?”


“So far, yes.”


“Okay.” Said rubbed his eyes with the heels of his palms. “I suppose I don’t have any say in the matter, now. I know too much, as you say . . . We’ll have to get to work right away.”


Rick leaned forward. “What do you suggest? Some sort of vaccine, maybe?”


“A vaccine won’t work.”


“No?”


“A traditional vaccine helps the body mount an immune response to a foreign agent. But IC-NAN is designed to masquerade as nonforeign. What we need is a snippet of DNA that can short-circuit its action. And we need a method by which to deliver it to the human body. Genetic engineering on an unprecedented scale.”


“We can’t just eradicate the source? Kill these things?”


“Living, these microbes are acting as factories for that toxic DNA that you . . . that our government so wisely spewed out into the biosphere. They’ve already replicated it far beyond the dose dropped by your drones. And as they die, they are apparently capable of excreting the DNA in its original infectious form. Kill them on purpose, and you’d most likely only accelerate the release process. Quite simply, you’ve created a monster.”


“Couldn’t we just . . . burn them up?”


“You can try. But I can’t imagine you’ll meet with success. We’re talking billions and billions of infected microorganisms, by now most likely spread over miles of terrain, borne on the wind. And it’s quite possible that over time, new microbial species will be infected. I can’t think of a surefire way to destroy all that infectious matter . . .” Said stood up, his fingers splayed on the tabletop, back stooped and head down. Rick had to strain to hear what he said next. “No. We’ll have to find some way to modify the human body to live with this . . . this monster on the loose.”


Rick sat down heavily. He’d prayed for better news, some sort of amazing fix. He didn’t like Said—his defeatist attitude, his seeming arrogance. But he couldn’t expect a miracle.


And what the man said was true. They both knew too much to turn away. “Do you know why you were chosen?” he asked.


“Chosen?” Said looked up, his expression blank.


“You were picked for this project for the same reason that I was. You have no family.”


“I have my parents—”


“No wife, no kids. We can’t trust people to look at this rationally, if . . .”


“Look,” the doctor replied, his pale brown eyes flashing amber, “I don’t think anyone in his right mind could look at this with complete detachment. But I’ll try to be as rational as I can.”










Chapter 4


James gritted his teeth. It was difficult to believe that only a few weeks had passed since his first meeting with Colonel Richard Blevins. Bundled in a Biosafety Level 4 positive-pressure suit, he felt trapped, claustrophobic. Bright overhead lights glinted off the surface of the transparent plastic surrounding his head, blinding him. The short walk down the narrow hallway toward the Fort Detrick maximum containment lab was exhausting, the sweat tracing down the side of his face in an exasperating trickle.


“These suits used to be worse,” Rudy Garza said. The smaller man’s voice, muffled in James’s earpiece, was almost inaudible over the hiss of air through the coiled tubing tethering them to the low ceiling. “At least now we have decent peripheral vision.”


James had never dealt with containment at this level—it wasn’t required for the type of work he did at Emory. But Rudy’s current work involved a contaminated archaebacterium sample harvested from Afghanistan. And if James was going to help challenge this beast, he wanted to meet it face‑to‑face.


Passing through a second airlock, they approached a biosafety hood across a small interior room. The tiny organisms at the heart of the problem had been classified as members of the phylum Thaumarchaeota, of the domain Archaea—a classification that included some of the most ancient organisms on earth. As James had soon learned, the archaebacteria were not bacteria at all. They were in a kingdom unto themselves—not susceptible to common antibiotics. Naturally drought tolerant, spore-like in their resilience, archaea like these were present in all environments, harsh or otherwise.


So far, human victims confirmed as infected with IC‑NAN had been limited to two mountain villages within ten miles of the deployment site. The archaebacterial isolate under study here had been recovered from the uniform of a doomed army reconnaissance specialist. James winced, remembering the classified videos he’d been shown: women and children lying on the ground in poorly equipped medical tents, coughing blood into the sand; the young American soldier, prostrate in a makeshift ventilator—unable to come home, even to die. The problem was that no one was yet sure how far IC‑NAN would spread.


Along one side of the hood, tubes of cloudy agar sat in neat rows of racks.


“These are our hosts,” Rudy said. The remnants of Rudy’s Mexican accent, coupled with his quick, sure movements as he manipulated a robotic arm to retrieve a smaller rack from the back of the sealed hood, reminded James of the capable technicians who operated the hemp harvesters alongside his father in Bakersfield. The robot picked a thin slide from the smaller rack. “These archaea are known to be capable of transferring genetic traits among one another in the wild. I’ve been trying to determine whether or not this infected thaumarchaeon species can transmit its new NAN synthesis capabilities to other species of archaea.”


“Am I supposed to be able to see something on that slide?”


“Have a seat,” Rudy said. The arm placed the slide onto a micrometer stage, which then moved dutifully toward the eyepiece of a deep UV fluorescence microscope set into the glass sash of the hood. “Please, fit your mask here.”


James brought his face toward the eyepiece, doing his best to peer through the transparent plastic of his suit. To his surprise, the soft rubber grommet surrounding the eyepiece conformed easily to his mask. “We can actually look for NANs? Aren’t they too small?”


“Each NAN is only about thirteen nanometers in diameter. But when they are labeled with my fluorescent probe, we get something large enough to be retained on the filter in this slide, and bright enough to see.”


James squinted. The image looked like an old crossword puzzle, with some square segments completely dark, others glowing bright yellow. “What am I looking for?”


“Each segment of the grid represents approximately one hundred organisms, each a different archaebacterial species. These organisms were each grown up in a culture medium that was previously used to grow the infected thaumarchaeon species. The question was whether there would be some sort of genetic transfer from the infected species to the new species. As a check, we’ve also included some regular bacteria—gut E. coli, soil Pseudomonas species, and the like. On each slide, we can see the results for fifty different organisms.”


“Which ones were affected?”


“The segments that are illuminated by the fluorescent probe represent organisms in which the NAN has reassembled well enough to capture and visualize at this magnification. Fortunately, none of the common bacterial isolates we tested seem to have picked up the ability to make NANs. But quite a few of the archaebacterial isolates did—most notably including some from the mainland U.S. That one on the lower right is from the Argonne collection. It was harvested just outside Chicago.”


“Which means . . .”


“We have identified a mechanism by which this trait could make its way around the globe. It might be only a matter of time before we have species here in the U.S. that can make IC‑NAN.”


James felt his heart racing. He wanted—needed—to have faith in this man, the only person he’d met since joining the project who seemed both willing and able to face the enormity of the task before them. But he also needed better news. Lamely, he pursued the same line of questioning that Blevins had subjected him to on their first meeting. “But . . . can we kill the current hosts before they have a chance to infect other species?” he asked.


“We must keep trying,” Rudy replied evenly. “But we have few options for cheaply available decontamination agents that are not also toxic to humans. These organisms laugh in the face of agents like bleach. And we cannot simply set fire to regions that are heavily populated . . .”


James nodded. He’d already seen it on the nightly news vids—footage of military bots applying flaming torches to an apparently lifeless expanse of desert. The press was all over it, and speculation was rampant as to what might be going on. But the lid was on—no answers were forthcoming.


“To make matters worse, the Argonne Lab data indicate that these archaea can spread through air currents, the jet stream, and so on. And by now, they could already have been carried outside the region on military vehicles and equipment. All we can do is continue to try and contain the spread, continue to build on the existing models, to predict where they might pop up next.” Rudy again manipulated the controller and the robot retracted the eyepiece, then placed the slide carefully back into its rack. His shoulders slumped, he headed back toward the entryway. He raised his gloved hand to activate the airlock, then turned to face James. “What did you tell Colonel Blevins?”


“I told him we need to figure out some way to change the target cells in humans. To modify their DNA. An antidote of some sort, administered continuously and to every human on earth. Most likely another NAN.”


“What did he say?” Rudy asked.


“Nothing, yet.”


Rudy sighed. “It is strange how one thing leads to another . . . Years ago, my thesis adviser recommended that I stay in Mexico and pursue an academic career. But instead, I chose a postdoctoral at Rockefeller in New York. Afterward, I wanted to stay in the U.S. . . .”


“Why?”


“A girl, of course . . . another thing that did not go as planned. She broke our engagement, but only after I had accepted a job.”


“You came to Fort Detrick.”


“Working for Detrick offered me a fast track to U.S. citizenship.”


“But why did you stay after that?”


“At Detrick, there was no need to worry about funding—I had all I could use. All the lab space, all the equipment . . . I was promoted to team leader. And I worked on so many interesting projects.” Rudy looked down, examining his gloved hands. “I must admit that it was frustrating at times. So many investigations, so many reports that languished on the desks of people like Colonel Blevins, only to be shelved. I took heart that most of them were directed at defense against bioterrorism—a worthy goal, I believed.”


“But you had to know that the IC‑NAN project had nothing to do with defense . . .”


“When I was put in charge of the project that created this . . . I thought that it was just like all the others—just a feasibility study. A chance to work with something outside of my expertise. I felt sure that it would be put aside. In fact, I was counting on that.” Rudy’s eyes pleaded from behind the plastic of his mask. “James, I did not know that they would actually deploy it. My only solace now is that, with your help, we can find a way to stop it.”


Once more, James felt the sweat breaking out at his temples, a new wave of claustrophobia. “Do you think we can . . . stop it?”


“I cannot be sure of much. But each day I am more sure of one thing. How do you say it? The time . . . it is ticking.”


James closed his eyes. He’d been trying to think about this thing as just another project, just another scientific hurdle to be surmounted—because thinking about it in any other way only clouded his mind. It was all he could do not to succumb to panic. But he didn’t have time for that. He would find a way to protect humans from this horrible threat. He had to.










Chapter 5


June 2060


Kai could feel the morning heat spilling through Rosie’s hatch cover, flooding his cocoon. As he rubbed the sleep from his eyes, his fingers touched the small bump on his forehead, the rough place where the chip was embedded just under the skin.


“Your chip is special,” Rosie had told him. “It is our bond.” It was how they knew one another, she said. It was how she spoke to him—except during his speech lessons, she never used her audible voice.


He reached out to touch the smooth surface of the hatch cover in front of him. Where his fingers made contact, the transparent surface became opaque. An image appeared—a group of men with sun-weathered skin, colorful woven robes draped over their stooped shoulders.


Rosie had been teaching him a lesson about people who lived in the desert—a desert much like his, but on the other side of the earth and very long ago. The men in the image, Rosie said, were the keepers of the scrolls, ancient writings like those unearthed from caves over a hundred years before the Epidemic. “What’s that?” he asked, pointing to one of the men. Perched atop the man’s forehead, a small box was supported by a thin leather strap.


Rosie’s familiar soft buzz and click filled his mind as she accessed the required information. “These were called tefillin. Each contained four tiny scrolls, on which were written passages taken from a book called the Torah.” Beneath her console, her servo motors whirred gently. “This book described a set of beliefs that they lived by.”


“You teach me through my tefillin,” Kai said, pointing to his own dusty forehead, the chip encased there. “Are you my Torah?”


Rosie paused. She was thinking, compiling her answer as she often did when he asked a difficult question. “No,” she said. “The information that I provide is based purely on fact. It’s important to separate beliefs from facts.”


Withdrawing his hand from the screen, Kai watched the image disappear. He peered through the hatch cover, once more transparent. Outside, the familiar rock formations surrounding their encampment stood firm, their massive red fingers pointing skyward. They were strong, like Rosie, undaunted by wind and heat.


He had names for all of them—the Red Horse, the Man with a Big Nose, the Gorilla, and the Father, who balanced his plump, round rock baby forever on his giant knees. Rosie had taught him about how humans used to live. She was his Mother. He supposed, then, that the rocks were his family—the guardians who, along with Rosie, had kept watch over him since the day of his birth.


He pressed the latch to his left, the sun’s heat assailing him as the hatch door swung open. He scrambled down over Rosie’s treads to reach the ground, coming face‑to‑face with his own reflection in the pocked mirror of her metallic surface. His skin was tanned and freckled, streaked with dust. A cloud of reddish-brown hair framed his head, and blue eyes twinkled from beneath heavy lashes. Somewhere, Rosie said, there were other children. Others like him, but different. Rosie couldn’t tell him how many there were now. But in the beginning, there had been fifty. When the time was right, they would find them.


As Kai picked his way over the cracked earth to the top of a low rise, beads of sweat escaped the barrier of his brow. His mouth felt full of sand. He formed his palms into circles, makeshift binoculars through which to survey the lonely landscape. In the ethereal shimmer of distant mirages, he strained to see the faraway places he’d learned about on Rosie’s screen. He could see the high mountains whose peaks were dusted with snow each winter. But they were black now, devoid of their blankets.


“Can we go soon?” he signaled his Mother. “I think I’m ready . . .”


“If conditions allow, we may go today.”


“Today?”


He’d sensed that the day was coming. On their last trip to the supply depot, Rosie had pushed aside the giant boulders, pried open the heavy metal doors with her powerful arms, and removed the final case of provisions, the last of the emergency water bottles. In the evenings, when the hot sun dipped behind the rocks and their shadows grew long, she’d begun training him to find his own food. In a battered tin cup, he harvested dried grass seeds. He toasted them over a small fire, then mixed them with water, adding shreds of mouse or lizard meat to make a thin stew. He chewed on the tender flower stalks of the banana yucca, making sure to spare some for the sweet fruit he could harvest come fall. The people who had lived here long ago had subsisted on food like this.


“You are six years of age,” Rosie said. “The time has come to leave this place.”


“Where will we go?”


“I do not know.”


“You don’t?” His heart quickened at the thought that there was something his Mother might not know.


“The command is incomplete. It instructs us to leave. However, our destination is not defined.”


Kai stared down at Rosie’s powerful form, waves of heat shimmering off her weathered flanks. His mind vibrated with the hum of her processors. “Then how do we know if we’re going to the right place?”


“There are seventy-six supply depots, each equipped with a condensation tower and weather station,” she narrated.


“But the other children? Will we find them now?”


She paused again, and he imagined electrons coursing through her nanocircuits, bits of information traversing all the parts of her mind that she’d so patiently explained to him. “This is possible,” she replied at last. “There is a nonzero probability that others have survived.”


Excited, Kai skidded down the rise to the shade of his Mother. He’d seen the petroglyphs, diagrams left by ancient peoples on the high faces of the rocks. He would make a sign of his own. He scooped up a pile of cobalt-blue stones, arranging them to form letters. Kai, Son of Rho‑Z, he spelled. I WAS HERE. As he carefully formed the words, he imagined another child squatting here in the dust, reading his message. He sat back, dizzy, the letters swimming before his eyes.


“You must eat,” Rosie reminded him.


He climbed up her treads to retrieve a packet of nutritional supplement from behind his seat, tore off one corner, and squirted the gelatinous liquid into his mouth. “Soylent Pedia-Supp—Nutri-Gro—6–8 years,” the label read. It contained all the nutrients he needed, but he was tired of its milky consistency and salty-sweet taste. It only made him thirstier.


Snatching up his empty canteen from the floor of the cocoon, he carried it toward the bottle-shaped condensation tower, high as the Gorilla rock. Constructed from interwoven shafts of flexible metal, the tower supported an internal mesh bag whose bright orange color contrasted with the dark catch basin below. He dipped the canteen, waiting for it to fill. The water level was so low now that he had to use his cupped hand to scoop the murky liquid through the narrow opening.
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