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This book is dedicated to my wonderful family

– Sarah, Amelia and Tim – All my love.

INTRODUCTION

Who says arguments aren’t constructive? I say that because this book is largely the result of a row with my wife. At issue during the conflict were the burgeoning piles of papers that were stacking up in my study, along the hall leading to the study, into the living room, up the stairs and even into the bedroom. You get the picture.

Although the prodigious paper collection was certainly capable of fending off most thrown objects, and possibly even a modest nuclear blast, I instead took refuge behind The Naked Scientists, and blamed that instead.

This is a live science radio show that I and a few colleagues set up almost by accident about ten years ago. The early days were a bit like good coffee – fun to enjoy with friends and nothing too serious. We would turn up at the radio studio on a Sunday evening and then spend a delicious hour talking about the breakthroughs that had made headlines that week, as well as playing some of our favourite songs.

Surprisingly, no one ever commented, at least in a bad way, about this rather erratic mix of science and chart music hosted by a bunch of junior doctors and scientists. And needless to say, The Chemical Brothers and Ph.D featured in the playlist on many occasions.

We continued in this vein for a number of years, moving to the BBC from the commercial circuit in the process. Then, in 2004, things really took off. The Winston Churchill Memorial Trust sponsored me to spend six months working in Australia with ABC Radio National. The idea was that I would be immersed in the world of high-stakes broadcasting to learn by osmosis how to make science programmes properly!

It was while I was in the midst of this ‘sync-or-swim’ experience that I wandered down the corridor from the office I worked in to where the Radio National breakfast team are based. I got chatting to them and they suggested maybe I’d like to provide some science coverage for them, which is something that I still do every Friday morning.

This was the catalyst that took me down the road to science reporting, and is ultimately how my house ended up resembling a paper-recycling warehouse. Since then, and pretty much every week, I read my way through a large proportion of the top papers published all over the world to distil the best science to discuss on the radio.

In the process I’ve found myself uncovering the most incredible science stories, charting new discoveries from outer space, new forms of life nourished by nothing but radioactivity and new ways to combat cancer and battle bacteria. Then, of course, there are the advances in technology that you wonder how we’d ever manage without, like the WiFi beer mat that knows when a glass is empty and automatically alerts the bar for a refill, and the radio-rucksack for pigeons so they can be used to get a bird’s eye view of the smog levels hovering over cities.

So, although it was probably invalidating my household insurance on the grounds of fire risk, I kept all the material I read because I thought I might turn it into another book.

The argument with my wife that finally got me going began while we watched our baby daughter surfing down the stairs on a sea of PDFs. ‘Okay, I’ll write this stuff up,’ was all I could say.

And this is it, another snapshot from the world of science. I am pleased to report that I now have a much cleaner and tidier house … and a paper-recycling tray.
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FOOD

FOR THOUGHT AS RESEARCHERS UNCOVER APPETITE ACTIVATOR

SCIENTISTS LOOKING FOR ways to combat obesity have found an enzyme that activates an appetite-stimulating hormone. Researchers have been hungry to track down this target since blocking its action could help to stifle food cravings in people who are trying to lose weight.

Now, by using a genetic screening technique, University of Texas Southwestern researcher Mike Brown* has found it. Dubbed ‘GOAT’ (short for ghrelin O-acyltransferase), the new enzyme adds a chain of eight carbon atoms to a hormone called ghrelin, which is produced by the stomach and stimulates appetite. When injected into animals and human subjects, ghrelin boosts the urge to eat, while obese animals that have been genetically modified to lack the hormone or its receptor instead lose weight. But the hormone only exerts these appetite-inducing effects after it has been chemically modified by the addition of the carbon tail.

Previous research in fruit flies had shown that enzymes that add carbon chains to proteins like ghrelin all share a similar fingerprint sequence. So the researchers set about screening the mouse genetic code to look for signs of the same sequences. Using this approach they tracked down 11 genes and with one of them they hit the jackpot. By adding the gene to cells in a dish they were able to trigger the cells to produce the active form of ghrelin, demonstrating that they had identified the right gene.

Promisingly, ghrelin seems to be the only hormone in the body, at least as far as scientists can tell, that carries this eight-carbon unit activating tail, so scientists think that it should be relatively simple to block it and so combat the urge to binge. ‘The discovery of GOAT opens the way to a search for chemical inhibitors that may be useful in controlling appetite,’ say the researchers.

The proof as to whether it works or not will, of course, be in the pudding, or rather the lack of it!

ENERGY

 KNEE-D MORE POWER?

SCIENTISTS IN CANADA and the US have developed a leg-driven knee-mounted generator that can power up to ten mobile phones just by harvesting the energy normally wasted when we walk. Simon Fraser University researcher Max Donelan and his colleagues* have based their invention on the ‘generative-braking’ principle used in some environmentally friendly cars. In this system instead of using the brakes to slow the car, the vehicle’s momentum is instead turned into electricity that can then be used to start the vehicle moving again later.

The leg-generator works the same way. It consists of a modified knee brace which drives a small generator through a one-way clutch. It can be set to kick in only towards the end of a leg swing when muscles would need to be applied to stop the leg’s movement. In this way the energy that it saves the wearer by slowing the leg is instead turned into electricity. In trials, with a device strapped to each leg, volunteers were easily able to produce electricity at the rate of 5 watts, which is six times greater than other footwear-based systems in which the footfalls are used to generate power. The system also seems to compete very favourably with the next best alternative, which is a backpack in which a suspended load moves up and down to drive a generator as a person walks.

The team point out that most manual electricity generating devices occupy the full attention of the user but this system leaves the user free to attend to other tasks. The power it produces, say the researchers, could be used to run communication devices and personal computers, especially in countries with no reliable power supply.

DISEASES AND DISORDERS

 HAIR CUTS CANCER MISDIAGNOSIS

SCIENTISTS IN AUSTRALIA have confirmed that samples of hair can be used to detect patients with breast cancer. Sydney-based researchers Gary Corino and Peter French* from Fermiscan Ltd repeated the work of another researcher, Veronica James, from the Australian National University**. She made the initial discovery in 1999 that when samples of hair are placed into a highly focused beam of X-rays, if the hair comes from a patient with breast cancer then the X-rays scatter from the hair with a different pattern than they do when hair from a healthy person is examined.

However, when other laboratories tried to repeat this work they were unable to reproduce the results, calling them into question. But now Corino and French have successfully done that, and shown that the technique does work so long as the hairs are carefully positioned in front of the X-ray beam, not under too much tension and the youngest (freshest) part of the hair is examined. Prepared like this, hair from healthy people produces an X-ray diffraction pattern, as it is known, consisting of a series of arcs certain distances apart. Hair from breast cancer patients, on the other hand, has a circular ring superimposed over the arcs.

The test tends to generate false-positive results and 20% of healthy cases are incorrectly diagnosed as cancerous, but this doesn’t rule out using it. Instead it means it could be a useful addition to the current system of breast assessment, since, in combination with other tests, it could help to improve the overall accuracy of screening.

As to why breast cancer alters the hair in this way, no one knows. The disease must be causing something to be added to the chemical structure of the hair in order to produce the ring that the researchers are seeing in their X-ray images. For now, hair-ever, its identity remains a mystery.

DISEASES AND DISORDERS

 WINDOW INTO THE ALZHEIMER’S BRAIN

SCIENTISTS HAVE DEVELOPED a way to watch the pathological process that leads to Alzheimer’s disease as it occurs in the brain. Harvard researcher Bradley Hyman and his colleagues* used a new imaging technique, called multiphoton microscopy, to peer into the brains of experimental mice that had been genetically preprogrammed to develop the rodent-equivalent of the disease. This new approach meant that the team could look different distances into the same brain regions of single animals over a number of weeks to look out for the appearance of any abnormalities.

Over the course of the study the researchers painstakingly matched up the locations of individual cells and blood vessels in each of the animal’s brains as they looked for the development of amyloid plaques, the pathological hallmarks of Alzheimer’s disease. These plaques are caused by a build-up of a protein called beta-amyloid, which is naturally produced in the brain but is normally broken down and removed. Why it accumulates, how quickly and how this affects the surrounding brain tissue was not known, but scientists had concluded that the process probably occurs slowly, as evidenced by the pace of progression of the condition in humans.

But the new study has changed all that, because the researchers were surprised to see the plaques forming and evolving very rapidly. Amyloid deposits could appear in less than 24 hours in a brain region previously free from lesions. Interestingly, once the plaques reached full size they stopped growing, possibly because other brain cells, called microglia, began to cluster around them. After this, adjacent nerve cells began to show structural abnormalities, answering another existing question, which was ‘Which came first, the abnormal nerve cells or the amyloid plaques?’

Although it’s early days, the new technique should provide researchers with a powerful new tool with which to probe the development of a disease which will inevitably affect one person in five in the developed world.

DISEASES AND DISORDERS

 HUMANS ‘PRIME-ATE’ SUSPECTS FOR GIVING CHIMPS KILLER DISEASES

RECENT RESEARCH CARRIED out in West Africa has shown that humans are fatally infecting chimpanzees with our common cold viruses. Primatologist Sophie Kondgen, from the Robert Koch Institute in Berlin*, examined clinical samples collected from ill chimpanzees during respiratory disease outbreaks at a research site in the Cote d’Ivoire between 1999 and 2006. During the outbreaks, 92% of the animals at the study site developed symptoms and up to 20% of them subsequently died, with the majority of fatalities affecting very young animals.

The results of the analysis were surprising because the same two viral offenders were identified in all of the samples collected from the stricken animals. The culprits were two human viral infections called RSV – respiratory syncitial virus, and HMPV – human metapneumovirus, both of which cause coughs and wheezy symptoms in young children and more mild infections in adults. Intriguingly, tests on the viruses showed a series of characteristic genetic changes. The same molecular fingerprint had emerged shortly before in humans in South America, proving that the animals were almost certainly picking up the infections through human contact.

There are several possibilities to account for how the agents are spreading to the chimps, including poaching and tourism, but researchers themselves, because they spend long periods of time making observations close to the animals, are also prime suspects. Kondgen and her colleagues think that the viruses themselves are not necessarily fatal to the animals but instead make them susceptible to bacterial infections, triggering a fatal pneumonia.

But is the solution to ban humans from getting close to the animals? As the team point out, human presence is, in a way, good for the chimps’ survival because it deters poachers, and the revenue from tourism encourages conservation. To tackle the problem, therefore, the researchers suggest mandatory vaccination programs for visitors, removal of human waste that could be infectious and the wearing of face masks capable of blocking the spread of viral particles.

HUMAN BIOLOGY

 CLOCK WATCHING GETS UNDER THE SKIN

IN A BREAKTHROUGH that could help us to find better ways to combat sleep disorders and jetlag, scientists have discovered that skin and other cells can be used to tell the time of the body clock. Previously it was thought that the body uses just one main clock to keep track of time. This had been narrowed down to a cluster of nerve cells known as the suprachiasmatic nucleus, which is situated deep within the brain’s hypothalamus. Cells in this region receive inputs from the eyes so that their time can be adjusted as the length of the day changes.

The clockwork mechanism itself consists of a group of (so far) eight genes, which turn each other on and off in sequence to produce a genetic domino effect that takes about 24 hours to complete. As the clock ‘ticks’, the behaviour of the nerve cells changes, leading to the secretion of hormones and other triggers, which directly affect the behaviour of different tissues around the body.

Zurich University researcher Steven Brown and his colleagues* have now found that the same patterns of activity also occur in skin cells, which use signals in the bloodstream from the master clock to set their own internal genetic timepieces. The team collected small skin samples containing cells known as fibroblasts from 28 healthy volunteers, 17 of whom described themselves as ‘night owls’ and the remaining 11 as ‘larks’. The team used a virus to add a gene to the cells so that they would glow brightly whenever one of their clock genes turned on. The researchers then grew the cells in a dish and found the glowing marker gene periodically switching on and off with every 24-hour period. But most surprisingly, the time it took to do so was different depending upon whether the skin cells came from a ‘lark’ or an ‘owl’ human, with the larks having a significantly shorter period than their more nocturnal counterparts.

While interesting in itself, this finding shows that while the eyes might be the window to the soul, skin cells are a window to the mechanism of the body clock. ‘This will certainly provide us with new insights into the workings of the body clock,’ says ‘clock-doc’ Russell Foster, who works on circadian rhythms at Oxford University. ‘There are large numbers of disorders that are also associated with sleep disturbance, like schizophrenia, depression, bipolar disorder and Alzheimer’s. But how much clock disturbance contributes to the symptoms of these diseases we don’t know. Techniques like this will show us and also enable scientists to develop better therapies.’

HUMAN BIOLOGY

 ‘BRAINAV BASIS OF ITCH-SCRATCHING SEEN FOR THE FIRST TIME

IN A BID to understand what triggers itching and why a scratch feels so good, US researchers have brain-scanned scratching volunteers to monitor the effects on their nervous systems. Gil Yosipovitch and his colleagues at Wake Forest University Medical School in North Carolina* recruited 13 volunteers who were exposed to 30-second bouts of scratching with a brush applied to their right calves over a 5-minute period. After each episode of scratching the volunteers were given a 30-second rest period. The researchers were then able to compare how brain activity changed when the subjects were actively scratched.

When they analysed the results the team were surprised to find that parts of the brain known to be concerned with processing unpleasant or aversive emotions, including a region called the anterior cingulate cortex (ACC), became much less active. Yosipovitch thinks that this is part of the reason why scratching feels so pleasurable, because it reduces the anxiety associated with itching. ‘It’s possible that scratching suppresses the emotional components of itch to bring about its relief,’ he says.

The team also found that some parts of the brain increased their activity whenever scratching was applied, including the prefrontal cortex, which is concerned with anticipating rewards or benefits of an activity, and the insula cortex, which processes how the effects of an action will affect the body. This anticipated reward response might explain why patients with certain skin conditions, such as eczema, can scratch themselves to the point of drawing blood. ‘It might explain the
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