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To Eliza and Rosie, with love.
May you each find your own way to transform lives.
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FOREWORD


This is the third book in this fabulous series based on interviews recorded for the BBC Radio 4 programme and podcast The Life Scientific, in which I interview leading scientists and engineers about their lives and work.


I find it hard to believe that we are now into our tenth year of broadcasting, and still seem to go from strength to strength. At the time of writing this Foreword, I have interviewed 225 guests and counting. Among them, nine Nobel Prize winners, four presidents of the Royal Society and three UK Government chief scientific advisors. And thanks to the seemingly endless supply of quite extraordinary scientists as well as all the fantastic work put in by my series producer, and author of this series of books, Anna Buckley, along with the other producers at the BBC Radio Science Unit, I fully expect the series to go on and on for as long as the universe continues to expand and doesn’t collapse in a final Big Crunch.


Covid-19 has tragically touched all of us, whether directly or indirectly. These days, everyone fancies themselves as an expert on viruses and how they are transmitted. We all talk about R numbers, antibodies and quarantine and have opinions about how to stop the spread of infectious diseases. In this volume, you will read about the remarkable lives and work of scientists who really are experts in these fields, including two members of the Scientific Advisory Group for Emergencies, SAGE, that has been presenting evidence to the UK government during the pandemic.


Weaving together personal anecdotes and scientific insights, Anna Buckley has created a set of narratives about recent outbreaks and epidemics and what scientists have learnt from them that is essential reading in these extraordinary times.


Jim Al-Khalili,


October 2020






INTRODUCTION


This book was conceived during lockdown in the UK when millions of people were being held hostage at home by a microorganism that is one hundred thousand times smaller than the full stop at the end of this sentence. The British prime minister was in intensive care, having announced a few weeks before, on 12 March 2020, that ‘many more families are going to lose loved ones before their time’. Hundreds of thousands of people had died worldwide; millions more were fearing for their lives. Our eyes had been opened to the threat of disease. We washed our hands more often and for twenty seconds and tried not to touch our faces, but confronted by a virus that had never been seen before, Homo sapiens (the wise one) suddenly seemed a little bit less all-knowing.


What was this virus and how did it spread? If only we could see these tiny particles suspended in the air between us and on surfaces all around. As we tried to make sense of this new threat, historians cast their minds back to the pandemics of the past. A lot was written about the Spanish Flu (1918–20) and the Great Elizabethan Plague (1665 and 1666), perhaps there was something to learn there. But scientists looked to the future and set to work. So much to discover, so little time. And I, like many others, became virus-obsessed. Non-stop speculation about ‘the virus’ was wearing. Uncertainty was inevitable. This coronavirus was new to humans after all. I wanted to know what was known and started thinking about who could be relied upon to tell us; several scientists sprang to mind. As a founder producer of The Life Scientific on BBC Radio 4, presented by Jim Al-Khalili, I had talked at length to men and women who had spent most of their lives studying viruses. These were the people I wanted to learn from and listening back to their Life Scientific interviews (recorded before Covid-19), I was shocked to discover how prescient they were. ‘We need to realise that epidemics are not just things that go on far away that won’t be relevant to us,’ Jeremy Farrar had told Jim. Wendy Barclay had described how animal viruses can jump into humans and warned that when they do, they have the potential to cause pandemics. Kate Jones had warned that the threat from pathogens that live in wildlife was ‘very significant and increasing’. The message from these scientists was clear: novel viruses pose a major threat to global health. It was not a case of if there would be a pandemic but when. The arrival of Covid-19 would not have been a big surprise to them. They had been expecting something like it for some time.


I remembered learning so much from these scientists at the time of the recordings but somehow, it had all felt less urgent back then. In a way that seems inexplicable now, their insights were of great interest to me but their warnings had fallen on deaf ears.


Now as we wait to see how bad this second wave will be, it seems all the more urgent to revisit the thoughts and experiences of some of the most eminent scientists in the field, the men and women who have studied viruses for decades.
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Each chapter is based on an interview recorded for The Life Scientific on BBC Radio 4, with more information added for clarity and context. These are highly personal accounts told by scientists working at the forefront of discovery who travel to the centre of epidemics, treat patients in hospitals and work in laboratories. They present a sobering reminder of just how much was known about novel viruses and how they spread, long before the arrival of Covid-19, and provide an insight into how that knowledge was acquired.


When Peter Piot was a young medical student in the 1970s, he was advised against specialising in infectious diseases. Everything was under control, he was told. There was nothing more to learn. But ‘being slightly stubborn’, he went ahead anyway. Flying to Zaire in 1976 and being a junior member on the team that discovered the Ebola virus sealed the deal on his choice of career. Later, he investigated an epidemic in central Africa and showed that it was caused by the same virus that was killing gay men in Paris. It took him years, however, to convince the scientific community that HIV AIDS was a heterosexual disease. As the founding Executive Director of UNAIDS (1995–2008), Peter learnt the hard way – and much to his dismay – that if he wanted to stop the spread of HIV AIDS, he had to ‘go political’. The scientific evidence would not speak for itself, he realised. He is now the Director of the London School of Hygiene and Tropical Medicine and in May 2020 was appointed as a special advisor on Covid-19 to the European Commission.


Witnessing young men dying from HIV AIDS within weeks of getting a diagnosis made a profound impression on Jeremy Farrar. He was working as a junior doctor in a hospital in London in the early days of the epidemic when there was no treatment for this novel virus. In his thirties, he applied ‘out of the blue’ for a job at the Hospital of Tropical Diseases in Ho Chi Minh City and worked there for eighteen years, as a doctor and medical researcher. He describes how Vietnam, a country with limited resources, was able to contain an outbreak of SARS in 2003. The prompt introduction of robust public health measures was key. The following year, together with his colleague Tran Tin Hien, Jeremy diagnosed the first case of H5N1 bird flu in the country and acted fast to stop it spreading. He became the Director of the Wellcome Trust in 2008 and sits on the Scientific Advisory Group for Emergencies (SAGE). Jeremy has been presenting scientific evidence to the UK government during the current pandemic, as has Wendy Barclay, who is also a member of SAGE.


As a young woman, Wendy had no particular desire to save the world from diseases, but she was curious. The apparent simplicity of Rhinovirus 14 appealed and she thought it would be interesting to find out how it worked. Her early research at the Common Cold Unit near Salisbury involved taking nasal swabs from hundreds of snotty humans who had happily volunteered for an all-expenses paid holiday with a one-in-three chance of catching a cold. The first coronavirus was identified at the Common Cold Unit in 1965 and was so-named because it looked as if it was surrounded by a crown. When the HIV AIDS epidemic took hold, finding a cure for the common cold felt less pressing and the unit was closed in 1990. Wendy went on to study the molecular machinery of influenza viruses using pioneering techniques to sequence their genomes, seeking to understand why some animal viruses are more deadly to humans than others. Wendy and her team’s analysis of the much-feared H5N1 bird flu virus showed that it was ‘really quite hard’ for this particular virus to infect human cells. Not all the news in virology is bad. More recently, Wendy’s team at Imperial College in London showed that SARS-CoV-2 can be transmitted in tiny droplets in the air known as aerosols – a key bit of evidence in support of the idea of wearing face masks.


Jonathan Ball is the son of a coal miner. He might have followed in his father’s footsteps but, encouraged by his teachers, he stayed on at school and went to Bristol Polytechnic. His first job, as a research assistant at a high security laboratory in Porton Down, involved manufacturing HIV in the laboratory so that it could be studied and understood. He hunted for different strains of HIV within our bodies and pioneered the study of this virus in the genital tract figuring that these viruses were the ones that needed to be disabled if transmission was going to be stopped. He has worked on antibody-based treatments for HIV and Hepatitis C and now, together with his team at Nottingham University, he is studying the antibody response to Covid-19.


Rather than focus on individual pathogens, ecologist Kate Jones is interested in where outbreaks of disease are most likely to occur. She created a map of disease hotspots around the world and showed that areas on the edge of forests are particularly vulnerable to outbreaks of disease. Deforestation creates more opportunities for the viruses that live in wildlife (often bats) to spill over into humans. Typically they find a way to infect our domesticated animals, such as chickens or pigs, and then us. We can blame ‘the virus’. We can blame the animals that host it or our politicians for failing to take action. We can make scapegoats of scientists, political advisors and super spreaders. But if we fail to appreciate how we may have contributed to these crises, then we are missing an important part of the equation. The best way to prevent the next pandemic, Kate and many others believe, is to respect wildlife and protect wild places. When the Covid-19 pandemic was announced, she tweeted: ‘Don’t blame bats for coronavirus, blame humans.’


Martha Clokie sees viruses in a different light – as an opportunity, not a threat. There are trillions of viruses on planet earth and not all of them are out to get us. In fact, the viruses that infect bacteria (bacteriophages) could be used to cure disease. These are the viruses that Martha wants to find. Her research career began studying the evolution of African violets in Uganda. Or perhaps even earlier, collecting seaweed on Scottish beaches as a child. She was, and still is, passionate about plants but mid-career – and quite by chance – she met some scientists from Georgia who had been using viruses to treat gut and skin infections and decided to turn her attention to medical research. She is perhaps the most committed virus hunter in this volume, having spent nearly a decade searching for the viruses that are associated with C. difficile, bacteria that cause a particularly nasty, and often deadly, form of diarrhoea. Eventually, she found what she was looking for buried in a salt marsh. Martha’s work offers us hope that viruses could be used to improve our health. Viral medicines could provide much-needed alternatives to antibiotics. When the pandemic hit, Martha started looking for viruses that could be used to treat the bacterial lung infections that can result from Covid-19.
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I have been informed, educated and – yes, at times – entertained by these wonderfully honest accounts from scientists working on the frontline against viruses that make us ill and, in Martha’s case, hunting down viruses that might cure not kill. I find it inspiring and reassuring to learn about the twists and turns in their careers and hear about moments of insight and despair. I hope this collection of scientific life stories will highlight the quiet but valuable contribution made by all the men and women (not just those featured in this volume) who have worked so hard for so many years without much notice or encouragement from the rest of us. Their work made it possible for scientists around the world to respond with astonishing speed when people started dying from a mysterious new illness in the city of Wuhan in December 2019. Without their accumulated wisdom, skills and expertise, we would not have known where to begin.






PETER PIOT


Stopping the spread of HIV AIDS
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Born: 1949


Grew up in: a small village in Flanders, Belgium


Occupation: doctor and microbiologist


Job title: Director of the London School of Hygiene and Tropical Medicine


Viruses studied: Ebola, HIV


Inspiration: ‘staring at microbes down a microscope and later seeing the suffering of people with HIV’


Passion: ‘talking to people at the centre of an epidemic’


Mission: ‘to make sure that everyone has access to the anti-viral medicines and vaccines they need’


Advice to young scientists: ‘follow your passion and be the best’





PROFESSOR PETER PIOT has spent much of his life in pursuit of deadly viruses. He was one of the first people in the world to see the Ebola virus under the microscope. When wealthy Africans started arriving in Belgium in a desperate state, Peter feared he was witnessing a tiny fraction of much greater suffering and travelled to the Democratic Republic of the Congo (then Zaire) to investigate. It took him years to convince fellow scientists and health officials that the epidemic he uncovered was caused by the same virus that was killing gay men in Europe and the USA. In the early days of this epidemic, no one believed that HIV AIDS was a heterosexual disease. Mid-career he realised that if he wanted to stop this epidemic he needed to start thinking less like a scientist and more like a politician. As Executive Director of UNAIDS (1995–2008) he ensured that antiretroviral treatments were made available to everyone, not just those who could afford them. In 2010, he moved to London and became Director of the London School of Hygiene & Tropical Medicine.


Jim interviewed Peter in February 2016 in the wake of an Ebola epidemic in West Africa that claimed more than 11,000 lives.





The advice Peter Piot was given in his final year of medical school at the University of Ghent was clear: ‘There is no future in infectious diseases. Don’t waste your time on this. We have vaccines. We have antibiotics. And we have good sanitation.’


‘They really thought there was no threat from infectious diseases?’ Jim asked, aghast.


‘Yes. They thought it was all over,’ Peter confirmed.


Pandemics were thought to be a thing of the past. Spanish Flu belonged in the history books. ‘That was really common wisdom in the 1970s and early 1980s, until, you know, HIV AIDS hit … Who would have thought that at the end of the twentieth century a new virus would pop up that, cumulatively, has now infected 80 million people and killed more than 30 million?’


The medical consensus in the 1970s was that viruses were under control. Smallpox had been eradicated from North America and Europe in the 1950s and a global eradication programme to rid the world of this much-feared disease was making excellent progress. Polio cases were falling rapidly following the introduction in 1962 of an oral vaccine, administered in drops or on a sugar cube. We had vaccines for measles, mumps and rubella. HIV, Ebola, Nipah, Zika, Swine Flu and the coronaviruses that cause Severe Acute Respiratory Syndrome (SARS), Middle Eastern Respiratory Syndrome (MERS) and Covid-19 were not yet known to humans.


‘Better to work on cancer …’ Peter was told, when he expressed an interest in microbes, epidemics and helping developing countries. But ‘being slightly stubborn’, he stuck to his guns and got a job as a microbiologist at the Institute of Tropical Medicine in Antwerp.
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