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            Chapter One

         

         Giles Butterfield was not a man from whom other dons in Oxford University’s Magdalen College had come to expect surprises or heroic exploits. As the Marchese di San Marzano Professor of Genetics for longer than he cared to remember, the maverick ways of his former years in Liverpool University had long since waned. In the great maritime city that had grown so close to his heart his adventurous spirit and disregard for convention had led friends and students alike always to expect the unexpected from their favourite boffin. But to the disappointment of those who had kept in touch, all that had seemed to have been left on Lime Street Station’s platform one wet and windy October morning.

         His move south had also affected him in other ways. In Flanagan’s Apple or Kelly’s Dispensary, his regular haunts of a Saturday evening, the sight of his stocky figure in the doorway, tossing his battered Barmah onto the coat stand or propping his umbrella against the wall, had always been a cause for celebration by those already on their first. But in Oxford’s smart bars and bistros the banter and yarns that had been so in tune with the Merseyside character were now rarely heard. Only during his increasingly frequent trips to congresses would they return for the benefit of overseas colleagues and new acquaintances.

         “You mightn’t believe me,” he would often quip after a glass or two in the hotel bar, “but inside Bishop Waynflete’s crumbling walls, I’m like a re-corked bottle of bubbly, long abandoned in a fridge door. They all think I’ve gone flat, lost my fizz. But I haven’t, you know. One day someone will leave 10that bloody door open…and pop…you won’t be able to see me for froth. I don’t know when, and I don’t know why. But mark my words, happen it will.”

         He had never understood Magdalen’s effect upon him. Perhaps the move south had been too late in life, or too soon after the death of Hillary, his beloved wife of more than twenty years. But he did know it had started the first time he’d crossed St John’s Quad from the Porters’ Lodge to knock uneasily on the door of the President’s Lodgings. He would never forget that moment, as he waited in the now-familiar Oxfordshire drizzle, listening to Sir Quentin Philpot’s heavy footsteps on the lobby’s cold stone floor. It was as if all the magnificent old buildings around him—the Great Tower behind, the Founder’s on his right, the Grammar Hall to his left—were peering down in toffee-nosed indignation, wondering what on earth he was doing there.

         His adjustment had been made all the more difficult by his disenchantment with so many of his new colleagues. This was particularly true of three elderly emeritus fellows, who would occasionally turn up for no apparent reason other than to chat on the lawns with Sir Quentin, shaking his hand graciously and patting him on the back like good old chums. He had never got to know them properly, always instinctively steering clear and viewing them with curiosity from a distance, as if repelled like opposite poles of a magnet. Having looked them up in the College’s website, he knew their academic records were no less than one would expect. But why be so pompous about it, so irritatingly self-satisfied?

         “How could such great minds”, he would ask in moments of jaded cynicism, “once such rich loam for germinating forests of new ideas, now serve only as clay for cultivating laurels?”

         They couldn’t always have been like that…could they? By nature, academics are not in that mould. Perhaps Magdalen does that to you, he feared, and sooner or later he would join them. Heaven forbid!

         Although conscious his attitude was irrational, and likely down to prejudice after so many years in the Northwest, he’d 11never been able to shake it off. Unreasonable it might be, foolish even, it nevertheless had become immutably ingrained in his psyche. And that troubled him. It also strained his relationships with other members of the College, unencumbered as they were by the same bigotry.

         How often had he bemoaned not having heeded the advice of his brother, Conrad, now enjoying life as an executive of a computer security firm in Cape Town.

         “For all your intellect and erudition, Giles,” he’d exhorted during one of their tramps among the Drakensbergs, “you’re not the Oxbridge type. Liverpool changed you. Deep down, you’re a scouser at heart now, and you know it. For God’s sake, man, stay put!”

         But he couldn’t stay put. He’d had itchy feet ever since spending his boyhood with their diplomat parents, as they toured the Middle East from one embassy to another, while Conrad stayed in his West Sussex boarding school with his rugby pals. If it had been any other college, he might have turned a deaf ear to Sir Quentin’s overtures. But the lure of a life among Magdalen’s manicured gardens, its quiet quadrangles and wisteria-clad cloisters, had been too strong to resist. And what dyed-in-the-wool academic would not have chosen to be a part of that peerless history of scholarship?

         Even now, after so many years, he would gaze through the New Library’s windows of a winter’s eve, and picture the spirits of the College’s greatest gathering on the moonlit lawn below. The scene was always pretty much the same. Ahead of the rest would be Erwin Schrödinger, the atomic physicist whose famous equation, framed in gold, hung over Giles’s bedhead as a constant reminder of his own brain’s limitations. Howard Florey, Australia’s “lord of penicillin”, would arrive next, chatting to his compatriot John Eccles, while that other great neurophysiologist Charles Sherrington listened attentively from behind. Peter Medawar, the immunologist whose work had paved the way to organ transplantation, would emerge from Longwall Street with Robert Robinson, the wizard of molecular 12puzzle-solving at a time when chemistry had been as much an art as a science. Alfred Denning, “the greatest judge that ever lived,” would appear from the library itself in the company of Edward Gibbon, hugging a volume of his “Decline and Fall of the Roman Empire”. Oscar Wilde and John Betjeman might squeeze through the High Street door in animated jocularity after a night in the Eagle and Child, followed at a studied distance by C.S. Lewis. And so it went on. But he needed more than spirits. He needed spirit itself.

         It had not all been pain. Indeed, there were many things about the place that he cherished. His cosy office and adjoining reading room in St. Swithun’s, entered from the wide archway that divides the building, were Sir Quentin’s reward for a large donation Giles had secured from an Italian aristocrat. With windows on both sides ensuring the benefit of any sunshine on offer, and oak doors and walls of Headington stone uninterrupted quiet, they were a haven where he could work from dawn until dusk. A second bequest from a wealthy Russian, whose son he had diagnosed with a rare inherited disease, had given him the unique privilege of a small laboratory in the New Building, overlooking the Deer Park. Though cramped and rather poorly designed, it was adequate for his purpose and wonderfully convenient. These boons, along with his neat terraced house in Holywell Street, just a stroll from the College’s gates, had kept him there in spite of everything. Like the old tweed jacket he was inclined to wear this time of the year, although it ill-suited him in many ways, Magdalen had been too comfortable to discard.

         Though still cited in the top journals, his celebrated work on poxviruses was now behind him. At the behest of the Marchese, whose sister had died of leukaemia, he had switched his research to cancer genes. Although this had been less successful, he and his young Scottish assistant, Fiona Cameron, were satisfied with their achievements nevertheless. Lately, with his retirement in Italy on the horizon, he had been leaving the practical work to her, devoting himself to teaching the students, his autobiography, and his sideline of medical journalism. 13

         He had been a regular contributor to The Oxford Times ever since impressing the editor, a distant relative, with a short article on stem cells. His latest piece was about the recent announcement in Stockholm that the next Nobel Prize in Physiology or Medicine was to be awarded to Dr Stephen Salomon, Director of the US National Cancer Institute in Bethesda, near Washington, DC. Having covered all the Nobel Prizes for the past eight years, he knew exactly what to do. An anecdote to stimulate the reader’s curiosity would be followed by an outline of the subject matter in question. After that would come a biographical sketch of the Laureate, and finally a description of the breakthrough for which the great honour was to be conferred, usually with an illustration or two prepared by Fiona.

         To date all his Nobel pieces had been about a field of medicine of which he was not an expert. Indeed, this was one of the things he liked about the job. For there was nothing he enjoyed more than a few days alone in the libraries, delving into the origin of an important medical advance. With the help of the Internet, he could have done most of it without leaving his desk. But writing about a Nobel Prize was something special. He wanted to go back in time, get close to the people involved, sense the thrill of discovery they had experienced as one stepping stone had led to the next. And the only way of doing that was to feel the print in his hands. Seeing a breakthrough paper for the first time in a long-neglected issue of a journal, dog-eared and dust-covered, in a dimly lit basement, its pages yellowing and musty, was always a moment of great emotion.

         But this year it had been different. There had been no bespectacled ladies to harass at their desks, no stacks of creaking shelves to climb, no dust to sweep away with his handkerchief. For the field the Nobel Committee had chosen this time was his very own: the business of what goes wrong inside a cell to make it cancerous, senselessly multiplying out of control until it kills the entire organism of which it was once just a tiny part. On top of that, the winner was an old friend with whom he 14had spent a year of sabbatical leave. He had worked beside him at the laboratory bench, shared his coffee and doughnuts while debating politics in his office, even suffered a ball game or two. They had not seen each other for quite a while, but Stephen Salomon had remained a part of his life ever since.

         As the article that had so impressed the Nobel Assembly had reported the creation of an artificial piece of DNA that promised to revolutionise the treatment of cancer, he had picked up his pen (for on these occasions he always reverted to handwriting) with a buzz of excitement. But as time went on, his mood had slowly changed. With great reluctance, he had started to suspect there was something irregular about his friend’s widely acclaimed scientific paper. In fact, if his fears were right, it would be more than irregular; it would be the biggest case of scientific fraud since the Piltdown Man. After much anguish and soul-searching, he had come to the unwelcome conclusion that he would have to do something about it. And with Stockholm’s big day now only five weeks away, there was no time to waste. But what should he do?

         It had become obvious to all in the College, from the President to the gardeners, that something was bothering the old boy. By day sitting alone on a bench in the Fellows’ Garden or University Parks, by night brooding in his office or aimlessly perusing shelves in one of the libraries, his mood had become a recurring topic of conversation. On his rare visits to the Senior Common Room, he would be disinclined to talk, eating little more than an apple and a piece of cheese, or a roll with a bowl of soup, before excusing himself with his customary courtesy. Later, in the Smoking Room, if he went there at all, he would sink into a chair with a magazine, picked up at random from the many on offer, and suck on a long-abandoned briar he had resurrected from his cottage, all the noisier for being empty.

         “Giles is definitely up to something,” the others would whisper over their cups. “Better leave him to it. No doubt we’ll know sooner or later.”

         And how right they were! For on that bright and blustery 15November morning, as he scurried from his office to catch the coach to Heathrow, his briefcase bulging and his crumpled trousers betraying a sleepless night, it would not be long before they, and the entire world, would learn the unimaginable story he was about to expose.

      

   


   
      
         
            Chapter Two

         

         By the time he had reached Gloucester Green bus station, panting and perspiring from the unaccustomed effort, the next coach to Heathrow was ready to leave. After struggling onboard apologetically and paying the driver, he made himself comfortable by a window and tried to relax while regaining his breath. But it was impossible. He was shaking from head to foot in a way he’d not experienced since a bout of dengue fever in Cairo many years ago. Perhaps he was about to have a stroke or a coronary, he feared. What with the unremitting stress of the past few days, hardly any sleep last night, and that final desperate dash, anything was possible.

         After checking his pulse a couple of times, he turned his unshaven face toward the window to avoid the inquisitive stare of an elderly lady across the aisle. As the bus made its way down High Street, he scanned the familiar scene in the hope of taking his mind off the daunting task that lay ahead. But it did nothing of the sort. Instead, he found himself fixing every detail in his mind—a postman delivering letters to McDonald’s, two students’ bicycles propped against St. Mary’s, a Yorkshire terrier cocking his leg on the steps of The Queen’s College. It’s as if he was creating a photographic record of a great historic event. And then it dawned upon him that that’s exactly what it might be. After all, if he found that his suspicions were justified, he would have made history, wouldn’t he? There would never have been anything like it in the history of the Nobel Prize. Over the years, a few winners had been found to have made major blunders, or to have been less than virtuous in one way or another, but what he had in mind was a very different matter. 18On the other hand, if it turned out that Steve had done nothing wrong after all, the news of his own impending crime, which would inevitably leak out sooner or later, would be such an embarrassment to the College that Sir Quentin would surely have no alternative but to let him go. How many Magdalen dons had suffered that humiliation down the centuries?

         As the College’s tower disappeared from sight, he wondered what would be waiting for him when it next came into view. A line of cheering secretaries, gardeners, bursars, clerks, and maids to greet their returning hero, while the cooks made preparations for a banquet in his honour? Or only silent glances from those who had witnessed Sir Quentin’s outrage at his sudden unexplained absence, and suffered the disastrous publicity that had followed?

         Perhaps he should keep his nose out of it after all, he wondered. It was not too late to get off the coach and forget about it. The driver was bound to stop if he invented some kind of personal crisis at the approaching roundabout—the realisation he had left a suitcase on the pavement, for example, or that he’d locked his cat in the garage. But he’d been through everything a thousand times, hadn’t he? For days he had agonised over the facts, the possibilities, the options, and the ethics, as objectively as he could manage and with a scientist’s attention to detail. And he had made the only decision he could live with, hadn’t he? That he owed it to medicine and to scientists everywhere to do something, anything, to get at the truth. That’s what he had decided, and that’s what he should stick to. And if he made a fool of himself or upset a few people in powerful places, so what?

         Fortified with renewed resolve, he opened his briefcase and withdrew the students’ essays on their latest laboratory class. Always conscious of her responsibilities, Fiona had been pressing him for his report for several days. If he didn’t get it done before arriving at Heathrow, it would be too late. He was going to have plenty of other things to think about during the long flight ahead. 19

         On this occasion, Fiona had taught them about DNA fingerprinting, the test used in forensic laboratories to trace the origins of blood and other bodily fluids through the uniqueness of each person’s genetic code, the precise order in which four simple chemicals run the length of every strand of DNA. She had shown the students how DNA can be extracted from blood and then broken down into many tiny fragments by heating it in a test tube with enzymes from bacteria. After separating the fragments according to size by filtering them through a gel with the aid of an electric current, she had placed the gel under an ultraviolet light to reveal a pattern of bands resembling a supermarket bar code, the person’s DNA fingerprint—each the only one like it in the world, unless they had an identical twin. Finally, she had given the students a problem to solve based on a collection of different DNA fingerprints, the topic of their essays.

         Fiona excelled at that sort of thing. Her preparations were always thorough, with painstaking attention to detail. And Giles had never known anyone who could lecture with such clarity and captivating style. As he flicked through the pages, he pictured how impressive she would have been, standing at the head of the lab in her crisp white coat, her red hair held in a French plait to look “less glamorous”, while she explained the complexities of molecular genetics in her mellifluous Western Isles brogue. If anyone could seduce a reluctant rugby player or varsity politician into the world of forensic science, it was she.

         Marking essays had never been something Giles enjoyed. Examining the students in person was a different matter. Then there was the opportunity for discussion, for probing, for enlightenment, even humour. Quite often he would learn a thing or two himself, so well informed were some of them in the latest progress reported in the journals. It was a two-way process, which both sides enjoyed. But marking essays was a job he would invariably put off until the last minute, much to Fiona’s exasperation.

         By the time the ordeal was over and his report was completed, the coach was well on its way down the M40 motorway. At last he could close his eyes and let the gentle jogging of the vehicle 20and the warmth of the sun through the windows nurse him to sleep.

         Awakening with a start as they came to a halt at Terminal 5, he hurriedly gathered his papers from his lap. After scribbling a note to Fiona, he slipped everything into a large stamped envelope brought along for the purpose, which he would drop into a letterbox in the departure lounge.

         “Thank God for that!” he muttered to himself. “I’ll give Fiona a call when I get there. Tell her what a splendid job she did. Now for a cuppa, and a bloody strong one at that!”

         As he waited for the waitress, relaxing for the first time in more than twenty-four hours, he gazed at his boarding pass. A first-class long-haul ticket was a luxury he had never previously entertained. But he had convinced himself that on this occasion, it would be essential. He was going to need space to go through his cuttings, photocopies, diaries, and notes, while he recounted the facts of the case one more time. For he would need to be absolutely certain he had not overlooked or misunderstood a single detail before throwing himself into the perilous task he had in mind. A first-class seat was also the only way to guarantee he wouldn’t be lumbered with intrusive or disagreeable neighbours. The agony of his last long-haul flight to Chicago, trapped between a talkative Texan on one side and an overambitious Mormon on the other, had left him with wounds that would never heal.

         As soon as the 747 was above the clouds, he went to the washroom to shave and freshen up. Back in his seat, smelling of the airline’s cologne, splashed liberally in the hope of disguising all evidence of his night in the office, his thick grey hair swept back and his moustache neatly trimmed, he loosened his collar and prepared himself to revisit the long days of suspicion, confusion, doubt, and anguish that had brought him to this point.

         The events that would eventually make him a household name had started two and a half years ago with an announcement in The Times of the first of April. He opened his briefcase and rummaged through his cuttings to dig it out. 21

         
            World class medical research centre opens in JordanJames Wallis, Science Correspondent

            
                

            

            In a crowded press conference in the Burj al Arab Hotel in Dubai yesterday, Professor Rashid Yamani, Director of Jordan’s new Middle East Centre for Cancer and AIDS Research (MECCAR), which opened last week, predicted that his hand-picked team of scientists would return the Islamic world to the Golden Age of the Abbasids by winning the twin races to a cure for cancer and a vaccine against AIDS. He claimed that his research centre, the first of several to be funded by an anonymous Saudi prince, is the most advanced in the world. After showing a video of its lavish facilities, he……

         

         Putting the crumpled scrap of newsprint to one side, Giles reflected on how upon first seeing the article he had assumed it was an April Fool’s Day prank of the type sometimes played by British newspapers. But a visit to the official MECCAR website had soon made it clear this definitely was not a joke. The home page had included a relief map pinpointing MECCAR’s remote location, alongside a photograph of a rocky mountainous desert. Close to the border between Jordan and Saudi Arabia, about fifty kilometres east of the Gulf of Aqaba, it was an extraordinary place in which to build a medical research centre.

         Even without the map, Giles would have recognised the spectacular landscape from a trekking holiday he had enjoyed in his youth, shortly after his parents had been posted to Amman. Wadi Rum, the “Valley of the Moon” so familiar to Lawrence of Arabia, wild and desolate yet supremely beautiful, was unmistakable.

         The next page had shown a satellite photograph of a group of low sandstone-coloured buildings encircled by a high wall in the Wadi Saabit valley, between the mountains of Jebel 22Khasch and Jebel um Adaami. A newly constructed supply road could be seen stretching north, joining the campus to the tiny Bedouin village of Rum.

         
            [image: ]

         

         It was clear from the description that followed that this was indeed a remarkable research centre. To the envy of every Western medical scientist, photographs had shown vast laboratories with the very latest equipment, banks of supercomputers, luxurious offices, and lavish facilities for cell culture, genetic engineering, mass spectroscopy, and every other conceivable modern technology. The Bayt al-Hikmah Library, named after ancient Baghdad’s famed “House of Wisdom”, to which thousands of Greek texts in medicine, mathematics, and science had been transported from Constantinople for translation before its destruction by the Mongols in 1258, was a stunning piece of architecture. The Al-Andalus Residential Centre, celebrating eight centuries of scholarship in Moorish Spain, provided sumptuous apartments for the senior scientists so they would always be available for consultation by laboratory staff. The problem of an electricity supply had been solved by the construction of a concentrated solar power plant in the neighbouring valley. The entire complex was surrounded by gardens of Babylonian splendour, irrigated by fresh water from 23a purpose-built seawater greenhouse in the Gulf of Aqaba. It was astounding.

         Middle Eastern scientists, mostly trained in the West, had been lured from far and wide by facilities that gave credibility to the centre’s mission of returning Islam to the pinnacle of science. Unlike their opposite numbers in the USA and Europe, perpetually competing for grants to fund their work, they would have virtually unlimited funding on tap, enabling them to devote every minute to their research. The laboratories would function twenty-four hours a day, 365 days a year, with eight-hour shifts of technicians to ensure unbroken continuity around the clock.

         The website had named Professor Rashid Yamani as MECCAR’s Director. Born in 1953 in Zahleh on the banks of the Bardawni River in Lebanon’s Bekaa Valley, where his family had an alfresco restaurant, he had moved to California after his father had won a green card in a lottery. After gaining a PhD in biochemistry at Stanford University, he had moved to Harvard as a research fellow, where he had shown himself to be a highly talented geneticist, soon becoming the country’s youngest full professor of molecular biology. He had been persuaded to return to his homeland only when Beirut Arab University needed a new dean for its faculty of science. Under his skilful management, the faculty had gone from strength to strength, and it was from there that he had been recruited by MECCAR’s search committee.

         The website had also announced a sensational programme of travelling research fellowships. “With the objective of promoting cooperation in science between Islam and the West,” it had declared, “one thousand Alhazen International Research Fellowships will be created to enable young Muslim graduates to study and work in the world’s top research centres for cancer, AIDS, and genetics. Each fellow will spend five years in a carefully selected host laboratory, which will also be given a generous grant for the purchase of equipment and running expenses.” 24

         It was appropriate that such a prestigious and ambitious programme should be named after the man acknowledged as Islam’s greatest scientist and polymath. Born in Basra in present-day Iraq in AD 965, Abu Ali al-Hassan Ibn al-Haytham had devoted his life to the study of optics, visual perception, mathematics, physics, and astronomy, in the process writing more than two hundred books and laying the foundations of the scientific method of enquiry. European scientists who were destined many years later to be profoundly influenced by his work included Leonardo da Vinci, Francis Bacon, Johannes Kepler, René Descartes, and Isaac Newton. During the two thousand years from Aristotle to Newton, there had been nobody to match him anywhere.

         The twin announcements had stunned the medical world. There had never been anything like it. As no university or research institute in the West, increasingly dependent as they were on extramural funding, could afford to ignore the Alhazen fellowship programme, its website had been inundated with expressions of interest. Very soon a host of young scientists had been on their way to further their education and acquire the new skills that would eventually enrich Middle Eastern universities upon their return.

         In a celebrated letter to The Times, a group of retired Oxbridge professors had expressed the hope that “the creation of MECCAR heralds the recovery by Islam of the spirit of the Caliphate of al-Mamun, when Madinat as-Salam (modern-day Baghdad) had been the most literate and enlightened city on the face of earth, and of Moorish Spain, whose scholars in Cordoba and Toledo saved Christian Europe from centuries of ignorance.”

         But such enthusiasm had not been universal among Western scientists, most of whom were in one or other of two extreme camps: those who ridiculed MECCAR as doomed to failure, and those who took it so seriously they feared it might diminish the standing of their own universities. To the former, the idea that “a bunch of upstart Arab rookies in the back of  25beyond,” as one published letter had scoffed, “could compete with the know-how of US researchers and beat them to the breakthroughs was absurd.” The other camp had disagreed and stressed the impact that massive funding could have on research. Success in the increasingly competitive world of academia requires more than know-how and experience, they had argued. It also needs the best equipment, the space to accommodate it, and the staff to operate and maintain it. It was no use having brilliant ideas if you did not have the wherewithal to go after them. MECCAR’s staff would also have that most precious commodity of all: time—to read, think, experiment, and discuss. Western scientists had become bogged down in a quagmire of paperwork for advisory boards, panels, and regulatory bodies. Whichever way they looked, they were faced with guidelines, rules and red tape, forms to complete, committees to satisfy. Every cent of research funding had to be competed for through grant applications, whose failure rates were absurdly high. MECCAR’s staff would have none of that, and their laboratories would never sleep. Rashid Yamani’s predictions about his new centre had to be taken seriously.

         When it had been announced that the construction of a second centre would soon get under way in an undisclosed location, politicians on both sides of the Atlantic had become concerned. Success in science and technology was an invaluable asset at election time. It was evidence of sound investment in education, the right policy decisions, prudent prioritising. If the Middle East were to have a renaissance in medicine and science, and MECCAR achieve its objectives, the impact on the prestige of their own research institutes and universities would be massive.

         The pressure on the politicians had increased when The Lancet published a frank letter from Rashid Yamani. As the aircraft approached its cruising altitude, Giles took another cutting from his briefcase to remind him of its message. 26

         
            “Sir,

            Having received a great number of requests to visit MECCAR, I am writing to explain why this will not be possible in the foreseeable future. First, it would create a security problem. Our mission is of such importance that we cannot take risks with our intellectual property. It was for this reason that MECCAR was built in such a remote location. Second, its construction would not have been possible without the cooperation of both Jordan’s Royal Society for the Conservation of Nature, and the local Howeitat, Zilabia, and Zuweida Bedouin tribes, who had expressed concern about the effects of excessive traffic on the local ecosystem. Wadi Rum is a protected area with many rare species: the black iris, red anemones, camel spider, and the Arabian sand cat, to name but a few.

            I will take this opportunity to explain also our policy on the publication of our research, which is that no external communications will be released until we are confident of having made a major breakthrough. We believe that the traditional approach of publishing one small step at a time, each the subject of a single article in a peer-reviewed journal, is wasteful of time and resources. Our breakthroughs will be announced on dedicated websites. As details of our experimental procedures will be provided, universities everywhere will be able to confirm the accuracy of our findings.

            I realise that these policies may be controversial, but we have considered them carefully and believe they are in the best interests of our institute, our research, and medical progress.

            Professor Rashid Yamani MD, DSc

Middle East Centre for Cancer and AIDS

Research, Wadi Rum, Jordan”27

         

         To hide medical research behind closed doors was the antithesis of centuries of practice in academic life, traditions that Islam itself had fostered in Spain at a time when the rest of Europe was an intellectual wasteland. But it was the policy of posting research discoveries on a website, instead of the time-honoured procedure of publication in a journal after approval by independent referees, that had attracted more criticism. Rashid Yamani had later defended this decision by asserting that the traditional way of publishing research findings was flawed. In what had become a famous interview on CNN, he had declared: “The process is far too slow, and furthermore is vulnerable to bias, gamesmanship, time wasting, and intellectual property theft on the part of the referees, who are invariably among the authors’ competitors. This would be particularly so in our case, as undoubtedly most Western scientists want us to fail. Furthermore, in spite of all the peer reviewing you do, all the criticisms and feedback, the nit-picking, the multiple revisions, the demands for more data, which can delay publication by several years, studies have shown that up to ninety per cent of scientific papers are never cited by other authors, and that about half are probably never even read by anyone. On top of which, Juan Miguel Campanario, writing in the American Journal of Information Science a few years ago, revealed that no less than twelve scientific papers that went on to win the Nobel Prize for their authors had been rejected by the editors of top journals before eventually finding a home. When MECCAR has a breakthrough to share with the world, it will happen promptly and without hindrance. I am sure that all our website reports will be highly cited in years to come. Indeed, they will become classics. About that I have no doubt.”

         Giles had watched the CNN interview while vacationing in Provence. Although he had conceded that many of the points Rashid Yamani had made were true, he had felt instinctively that his philosophy might be a recipe for disaster. Without peer review by experts in the same field, MECCAR’s published work might be so flawed and contain so many errors that it would create 28only confusion. This had worried him, for he believed Islam had the potential to make a contribution to science equal to that of bygone years, and dearly wanted MECCAR to succeed.

         “If they could do it centuries ago,” he had said to his new friends as they toured the streets of Avignon, “with a library of thousands of books in Toledo alone, while the popes here were living in their ignorance, why not again? But I think they need to go about it in the right way.”

         The same evening, while the others tasted local wines in the hotel lobby, he had written a letter to Rashid Yamani. Making good use of the Arabic he had learnt in his youth, he had expressed his concern about MECCAR’s policies but given his good wishes for the success of the venture. Not expecting a reply, he had been delighted three weeks later to spot a letter from Jordan among the mail that Mavis, his daily, had collected during his absence. To his delight, it had borne the news that, as a gesture of appreciation of his goodwill, Rashid Yamani had personally authorised one of the best Alhazen fellows to work his laboratory.

         Unfortunately, Aram Abd al-Jabbaar had not been to Fiona’s liking. From his very first day she had complained to Giles that she found him odd, not at all like any other scientist with whom she had shared a lab during her long and varied career. He was too quiet for her liking, too distant in his manner. On most occasions his only response to her attempts to chat over the bench, whether of a personal nature or about their work, would be little more than a gesture, his eyes remaining fixed on his glassware or notebook, or at the most flicking momentarily in her direction with a nod, a shrug of the shoulders, or a strange smile. So unfamiliar was his body language that at times she was at a loss to know how to respond. In most labs, everything from frivolous rumour mongering about the latest student-staff affair to heated debates about politics played their part in keeping the wheels turning. But Aram’s presence had had a stultifying effect. Since his arrival, she and Francesca, the lab tech from Vigevano, had never listened to the radio so much. 29

         And yet in other ways, he seemed eager to please—in fact, too eager. It was irritating. She didn’t need him to open the door when her hands were wet, or to enter her office to steady the stool she was standing on to reach the top shelf. Nor was it necessary to remain in the lab most evenings to wash the day’s glassware, wipe the equipment down, and generally tidy up. The university employed cleaners for that sort of thing. It was as if he desperately wanted to impress her, to keep her sweet. But why? He didn’t really need her. His work was under Giles’s supervision, not hers. And it certainly wasn’t sex. She had wondered if he was trying to get her to trust him for some reason, without actually earning that trust. Was he preparing the ground for something, a big favour perhaps, or her support if he happened to get into trouble? And yet his seeming kindness and generosity had ring fences. His computer in particular was always out of bounds, no matter how urgently she needed to consult a website. Was he up to something? And if so, what could it be?

         Giles had teased her about Aram many times. She was “too suspicious”, “getting paranoid.” But that was only on the surface. Deep down, he knew she was a better judge of character than he. She had shown that many times. And that was a little worrying.

         
            ***

         

         Up to this point, the flight to Washington’s Dulles airport had been blissfully smooth. After such a difficult night and hectic morning, he was wallowing in the unaccustomed comfort of his plush seat. He had never understood why so many of his colleagues disliked flying. For him it was therapeutic. For a few blissful hours, there could be no unexpected problems in the lab, no rejection letters from editors, no last-minute jobs dropped on him by Sir Quentin—and best of all, no tearful calls from his daughter in Sydney after yet another row with her brute of a husband. Every time the wheels left the runway, he could feel his muscles relaxing, his pulse slowing. It had been so even on 30this occasion, despite the risky job that lay ahead. Now that he was really on his way, the uneasiness and uncertainty he had suffered as the coach made its way down High Street had been replaced by excitement and enthusiasm. Even if his suspicions were to prove groundless, at the very least the episode would make a good chapter for his autobiography. And with that in mind, he decided there and then to keep a daily record, starting that evening in the hotel.

         The Jefferson had been his favourite lodging in Washington ever since he had met Stephen Salomon there at the start of his sabbatical in the National Cancer Institute seven years ago. He looked forward to entering the lounge from the lobby, taking a table near the massive stone fireplace, ordering a cup of coffee and a few biscuits, and starting to work on his notes. With any luck a fire would be crackling and someone playing the grand piano. As he lowered the back of his seat and prepared to return to the job in hand, he wondered if Virgil, the tall, ever-happy African American bell captain, would be there to greet him with his broad grin, flashing eyes, and courteous manner. He hoped so.

         
            ***

         

         The next episode of the story had taken place during the previous year’s Pacific Congress of Clinical Oncology, held as always in the Hawaii Convention Center, at which he had been invited to chair one of the sessions. As it had been his first visit to the Pacific for many years, he had taken the opportunity to spend a few days before the congress relaxing on the beautiful island of Moloka’i. While sunning himself on Pap’po’haku Beach, he had tried to picture the paradise it must have been when Captain Cook had first sighted it, and how his crew, hungry, dirty, and weary after so many weeks at sea, must have felt as HMS Resolution, battered and burdened with barnacles, made her cautious approach. If he could go back in time and change places with another person, he had decided, it would be Joseph Banks, Cook’s botanist—adventure, 31companionship, the discovery of new worlds, new plants, new birds, new people. What an experience!

         After the tranquillity of Moloka’i, the bustle of Oahu and the pressures of the congress had been difficult to take. By the time the final evening had arrived, he had been so overloaded with information from lectures, seminars, symposia, updates, and workshops that he had decided to forego the banquet in the ballroom and instead go for some fresh air on the rooftop garden, taking a glass and a bottle of wine with him from the bar.

         He had been enjoying the fresh ocean breeze and the unfamiliar sounds of local birds and insects for almost an hour before deciding it was time to return to the Hawaii Prince Hotel, about a mile away, where he was staying. After offering the half-empty bottle to an elderly couple playing chess at a nearby table, he had made his way down to the lobby. Upon entering, he had been surprised to see what looked like preparations for a press conference. Curious to learn more, he had stopped to chat with the gathering journalists, but none had had any information. It was not in the programme, they had said, and there had been no announcement. It was all a bit of a mystery.

         Within a few minutes, a black stretch limousine with darkened windows had arrived in the forecourt. A short, olive-skinned man with a heavy moustache struggled out, smartly dressed in a grey suit, pocket handkerchief, and matching tie. Without saying a word or acknowledging anyone, he had crossed the floor purposefully to adjust two projectors and a laptop computer that were waiting for him on a glass table. After taking a gyroscopic computer mouse from his pocket, he had waved it around to check it was working.

         Assuming they must be in for something important, Giles had switched on the audio recorder of his smartphone, and propped it against the base of one of the indoor palms. 32

         
            ***

         

         There was no way in which Giles could reach this point in the story without reliving every second of the stunning presentation that had followed. Struggling up from the comfortable position he had made for himself in the aircraft’s reclining seat, he dropped his phone onto his lap and replaced the aircraft’s earphones with his own.

         “Ladies and gentlemen,” the visitor had boomed with a confident smile, “good evening. I am the Communications Director of MECCAR in Jordan and am here on behalf of our Director Professor Yashid Ramani and Professor Ahmad Sharif, the chief scientist of our Laboratory of Molecular Oncology, to give you some wonderful news: the news that MECCAR has kept its promise, and already has a major breakthrough to announce.

         “Just a few minutes ago, an account of this wonderful achievement was posted on a dedicated website: www.Achilles-Gene.net. I have come here from Jordan to give you some details of the great discovery.”

         Onto the large wall that separated the lobby from the exhibition hall, he had projected a video clip of hundreds of cancer cells rapidly multiplying out of control. Leaving it running, he had proceeded to give a brief account for the journalists’ benefit of what had gone wrong with a single cell’s chemistry to produce that situation.

         “I’m sure all of you know that cancer is as much a disease of our genes as the blood-clotting disorder haemophilia, for example. But it differs from inherited conditions in two ways. First of all, it starts inside the nucleus of a single normal cell, any cell. Second, it is always the consequence of damage not just to one type of gene, but to several types. One is always of a type whose normal function is to make cells multiply during the growth and repair of tissues, such as after an injury. A second is of a type whose normal function is to do exactly the opposite, namely to hold cell division in check. In healthy cells, these two 33types work in unison, like the accelerator and brake pedals of a car. A cell starts dividing out of control when damage to the first type of gene makes it too active, and damage to the second makes it underactive. The accelerator pedal is now flat on the floor, and the brake fluid has leaked away.

         “This would not be a problem, if there was a limit to the number of times the cell’s descendants could go on dividing. But this is not the case. When healthy cells divide repeatedly, the tips of their chromosomes, the strands of DNA that carry the genes, get a bit shorter each time, until eventually they’re too short for the cell to divide any more. It’s as if the cells have run out of gas. But cancer cells never run out of gas. Why? Because they keep topping up those chromosomes, the consequence of damage to a third type of gene.

         “The sort of damage I’m talking about is not unique to the genes I’ve referred to. It’s happening to all our genes every minute of every day owing to the effects of molecules called free radicals. And the numbers are staggering.

         “Let’s work them out. How many cells are there in the human body? About 40 trillion. How many genes in each of them? According to the Human Genome Project, about 25 thousand. There are two copies of each gene, and each gets damaged on average about twice a day. So…how many times per day does one or another take a hit? Let me see.”

         Taking a calculator from where he had placed it by the projector, he polished its screen with his pocket handkerchief, and tapped in the numbers.

         “That comes to four million trillion times a day. That’s a lot of cuts and bruises! I’ll leave it to you to work out what it comes to in a lifetime. Fortunately, our cells have ways of detecting when a gene has been hit, and of summoning special molecules that rush to heal them, like teams of car mechanics on call twenty-four hours a day. So, what’s the problem then? Well, unfortunately as we get older, those mechanics get tired and sloppy, and more and more of the damage doesn’t get fixed. As a result, by the time we are my age, every cell contains 34more than a million unrepaired injuries in its genes. That’s the reason why I look like this, and not like I did when I was at university. Fortunately, most are in places that don’t matter. But it’s only a question of time, and chance, before one cell has accumulated enough damage in the wrong places of the wrong genes for it to start dividing out of control, in other words to become cancerous.”

         Replacing his handkerchief in his top pocket, he adjusted his glasses, and rubbed his chin pensively.

         “If only our cells had a mechanism that would kick in at this point and save the day before it gets out of control. What a dream!”

         He had broken off at this point to pace up and down, his hands clasped behind his back as if in deep thought, before stopping to turn towards the audience with a twinkle in his eye.

         “Well, my friends,” he had smiled, “in fact, it is not a dream. You see, the good news is that it is already a reality…or at least it will be very soon. For what Professor Sharif and his team in MECCAR have discovered is that all our cells contain a gene that could do exactly that.”

         As he had spoken, the first page of the website to which he had referred earlier had appeared on the wall.

         
            A GENE WITH THE POTENTIAL TO KILL ALL CANCER CELLS

            
                

            

            THE ACHILLES GENE

            
                

            

            Ahmad Sharif, MECCAR, Jordan

         

         “MECCAR has discovered that each and every one of our cells contains a previously unknown gene with an extraordinary 35property — the ability to promptly kill the very cell of which it is a part should it ever change into a cancer cell. In other words, the potential to rid humankind of the scourge of the disease…forever.”

         He had then paused again to allow the muffled chatter among the audience to settle, before resuming in a more measured and sombre tone.

         “Unfortunately, however, it does not do the life-saving job of which it is capable. For whenever a cell does become cancerous, instead of killing it, the gene does nothing… absolutely nothing. It remains inactive, a ‘sleeping dragon’ as Dr Sharif has called it — except, as you will soon learn, in a small number of extremely fortunate people who live in the desert some distance north of MECCAR.

         “We have called this gene Achilles, and as I’m sure you will be intrigued by this choice of name, I will explain.”

         With a wave of his mouse, the slide had been replaced by one of Abraham Bloemaert’s painting, “The Feast of the Gods at the Wedding of Peleus and Thetis.”

         “Most of you will know the story of Achilles, the son of the couple tying the knot in this famous painting that hangs in the Mauritshuis gallery in The Hague. One day his mother, Thetis, dipped him into the River Styx, knowing that every part that touched the water would be protected henceforth from injury. But the heel by which she held him did not get wet, and many years later, when Achilles was a young man, this led to his death in the Trojan War when Paris’s arrow entered that heel. Achilles’ entire body was vulnerable because a very small part of it had a fatal flaw. Well, unfortunately the gene that Dr Sharif and his team have discovered also has a flaw, one that leaves us vulnerable to cancer. If it were not for that flaw, we would never be afflicted by the disease. And that is why MECCAR has called it Achilles.

         “So, what sort of a gene is it? And in what way is it flawed?”

         
            ***

         

         36At this point during the playback of the recording, the Boeing 747 hit a pocket of turbulence, dislodging his earphones onto the cabin floor. After picking them up, he thought he would remind himself of Bloemaert’s masterpiece, and reached into the pocket of his briefcase for the copy he had printed from the website. As he admired its luminous oils, the First Class stewardess surprised him by arriving at his shoulder.

         “Mmm! I must say, I like that picture very much,” she oozed softly, her long hair brushing against his face. “You can almost feel that flesh, can’t you?”

         “Oh, hello!” Giles gasped, taken aback. “Er…yes…I suppose you can.”

         “Van Gogh?”

         “Sorry?”

         “I said is it by Van Gogh?”

         “Ah…Van Gogh! Never did get used to how you Americans say it.”

         She smiled at him sweetly.

         “Canadian actually, sir.”

         “Sorry. Never could tell the difference. Like Aussies and New Zealanders. No, it was by a Dutchman, who was…”

         “I thought Van Gogh was Dutch.”

         “He was, yes, you’re quite right. Sorry, I didn’t mean that he wasn’t. But he didn’t paint this one here.”

         “He gave up after that, did he?”

         “What do you mean? Why should he have given up after creating such a wonderful work of art?”

         “I thought you said he didn’t paint with one ear. I knew he’d cut one off.”

         Giles scratched his own, confusion written across his face, before realising what was going on.

         “Ah, I see! Obviously, with all this engine noise I need to enunciate more clearly.”

         “You need to what?”

         “I need to pronounce my words more clearly. What I actually said was that Van Gogh did not paint…this…one…h…h…here.” 37

         Rocking with laughter, she dropped onto the arm of the seat on the other side of the aisle.

         “Silly me! I thought he might have had nowhere to put his brushes after that, half of them anyway.”

         “Ha! I must remember that one. But now you’ve raised the subject, I can tell you that his self-mutilation didn’t reduce his output at all.”

         “No?”

         “No. In fact, between then and his suicide less than two years later, he rattled off more than two hundred paintings, including ‘Sunflowers’ and ‘Irises.’”

         “Wow! That’s amazing! That’s…er…about two a week.”

         “Quite. But what you’re looking at was by Abraham Bloemaert, born about three hundred years earlier.”

         “Very interesting, isn’t it? Was it common to get married naked in ancient Rome?”

         “They weren’t in Rome. They were in…”

         “Very sensual too, isn’t it?”

         “You go for muscular types like Peleus, do you?”

         “Him? No thanks! When it comes to men, it’s brains, not brawn, that turn me on.

         She’s the one I fancy. Can I get you anything?”

         “Cappuccino, please.”

         “No problem. The name’s Vicky by the way. Ciao!”

         As she continued on her way towards the galley, Giles replaced his earphones, closed his eyes, and returned to Oahu.

      

   


   
      
         
            Chapter Three

         

         The next page of MECCAR’s website projected onto the lobby’s wall had shown two satellite photographs of buildings in a desert. But this time they were not MECCAR, and the desert was not in Jordan.

         “The picture on the left shows Israel’s Dimona nuclear reactor in the Negev,” the speaker had snarled, making no attempt to hide his disdain. “This monstrosity pollutes the air and the earth around it with uranium and plutonium. Condemned by Jane’s Intelligence Review, experts predict it will eventually cause a catastrophe greater even than Chernobyl. But the Israelis have refused to close it down. Why? I’m biased, of course, but in my opinion it’s because the only people living nearby are Arabs, the El-Ezazme Bedouins to be precise. These poor people are also perpetually exposed to what you see in the other picture: Israel’s Ramat Hovav industrial complex, with its toxic incinerator and chemicals dump.

         “Not surprisingly, the Bedouins in this region have very high rates of several types of cancer. This shameful situation gave Dr Sharif the idea that new insights into our natural defence mechanisms against cancer might be discovered, if a family could be found with no recorded case of the disease over several generations in spite of all that radiation. So MECCAR sent a team of field workers into the Negev to see if such people exist.

         “They went to a village called Wadi al-Na’am. You won’t find it on any map, as the Israelis don’t recognise such Bedouin villages. But I can assure you it exists. And what’s more, its name will soon be famous. Why? Because it was there that Dr Sharif found exactly what he was looking for. And here they are.” 40

         The next slide had shown a photograph of a group of Bedouins in traditional dress, some of them very old, standing in front of a large tent with a few goats.

         “Here you see no less than six generations, the youngest being the baby in her mother’s arms, and the oldest the lady next to them, reputed to be one hundred and eight, the child’s great-great-great-grandmother. In spite of living close to the reactor since it was commissioned in 1963, not a single member of this family, living or dead, has ever been known to develop cancer.

         “Suspecting they might have a unique cancer-fighting gene, Dr Sharif grew cells from biopsies of skin taken from several members and transformed them into cancer cells by exposing them to a papilloma virus and carcinogenic chemicals. To his amazement, he found that within a few hours every single cell had died. Furthermore, he found this was because they had started to produce a protein that had disabled their mitochondria, the ‘batteries’ in all our cells that provide energy from glucose. Dr Sharif never found this protein in cells from any other Bedouin tribe or people living in Amman. Only in cells from this special family…and only after they’d become cancerous, never before.

         “At this stage, I think I should pause to take any questions.”

         The audience had been awestruck. It had been clear to all the researchers who had joined the event that this had been a brilliant piece of research of huge importance in the fight against cancer. For a minute or so, there had been only muffled conversations and expressions of amazement, until eventually an elderly Chinese professor had raised his hand.

         “Perhaps I can ask the first question?”

         “Please.”

         “What else can you tell us about the protein? What exactly does it do?”

         “I can’t give you all the details, but it has two parts. One part acts an enzyme that digests a hole in the walls of mitochondria, while the other part is similar to molecules you’ve probably never heard of called efrapeptins, which…” 41

         “Efrapeptins? How fascinating! I’m a pharmacologist. They’re found in a type of fungus. They’re inhibitors of the enzyme ATPase in mitochondria.”

         “Precisely. That’s how it exerts the killer blow. It starves the cell of energy.”

         “And the gene that produces it is your Achilles gene?”

         “Yes.”

         “So, if we all have this wonderful gene, why doesn’t it work properly in all of us, not just in those Bedouins?”

         “Presumably they’ve got something extra the rest of us don’t,” an American journalist had shouted from the back row, “something that gives Achilles a kick in the butt at the right time. Right?”

         “Correct.”

         “Do you know what it is?”

         “We do indeed. As you may know, genes are not self-sufficient. They need other pieces of DNA to help them function. One type is known as an enhancer, but I’ll call it a gene switch, because basically that’s what it is. They turn genes on and off in response to chemical messages arriving from other parts of the cell. When Achilles evolved millions of years ago, nature didn’t finish the job. It didn’t give it a switch. And that’s the way it has remained ever since…except in that Bedouin family. At some time in the past, a germ cell in one of their ancestors developed a mutation that created a small length of DNA, which by chance functioned as a switch for Achilles. Under normal circumstances, such a precious mutation would have slowly spread throughout humankind. But in this case, it didn’t happen because the family has never inter-married with other Bedouin families. Their marriages have always been between cousins, a habit that is very common in Bedouins. And that’s why nobody else has the switch. Unknowingly, they kept it to themselves.”

         “What else can you tell us about this switch?” the American had interrupted excitedly.

         “It’s a DNA insertion, in other words a small extra piece of DNA that became added to the chromosome, probably due to 42an error when a reproductive cell was dividing. It’s well known that this sort of thing happens every now and then. In this case, purely by chance, it created the switch that Achilles had been waiting for.”

         The questioner had now stood up, waving his notebook in the air.

         “I’m a correspondent for Hawaii News, and I’m trying to think of a way of explaining all this stuff to my readers. Do you think it would work to say something like this?

         “As an analogy, imagine that the Achilles gene is a car engine. To start a car’s engine, you need two things: an ignition switch, and a key that fits it. The extra piece of DNA is like the ignition switch; and a chemical that cells produce when they go cancerous is like the key. All human cells have the engine. And they all produce the key when they become cancer cells. But only those Bedouins have got the switch.

         “Would that be okay?”

         “I would say that’s an excellent analogy.”

         “Thanks.”

         A tall lady with a French accent had asked if the protein had been given a name.

         “Yes. We have called it achillicidin.”

         “What else can you tell us?” the Chinese professor had resumed. “What do you know about the structure of Achilles and its switch? And where is the switch located in the chromosome? We’re going to need all that information when we get back to our labs.”

         With a click of his mouse, the speaker had projected a chain of small letters, snaking backwards and forwards across the wall.

         “This is the entire sequence of nucleotide bases in Achilles—in other words, its genetic code. You can study it more closely on our website.”

         “And what about the switch? Do you have its base sequence too?”

         “Yes, but I’m afraid I can’t show it to you.”

         “Why not?” 43

         “I am not allowed to. In order to persuade the Bedouin family to participate in this research, our Director had to pledge to the elders that we would never disclose the details of any unique length of DNA we might find in their cells. There is a legally binding contract about this, which if broken could result in the closure of our institute.”

         “Why?”

         “As simple, poorly educated people, they didn’t like the idea of revealing something so personal in newspapers around the world. After Dr Sharif had explained what his work might lead to, they were also anxious that copies of parts of their DNA might be put into animals for experiments, and eventually end up in other people. To them the mere possibility was horrifying. So, MECCAR gave them a promise of absolute secrecy.”
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