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MELISSA GORDON was 19 when a genetic test revealed she suffered from a degenerative and incurable disease that will gradually rob her of control over movement, speech and even swallowing.

Already, the active teenager was having trouble catching balls while playing sport, and expected the worst when seeking the test for the neurological disorder. But finding out her fate so young came as something of a relief — the chance to take charge of life while she was still able. "When I found out, I dropped out of uni and decided to travel because I thought, 'I don't know how long before I will be in a wheelchair'. It sort of gave me a deadline to do things," she says.

Five years on, the now 24-year-old from Vermont South, in Melbourne's east, has travelled abroad six times and seen much of Europe. But the relentless march of her condition, spinocerebellar ataxia, which atrophies the brain's control centre, means she now needs a walker on stairs and her voice is slurred. Sufferers typically die between 15 and 20 years after the first symptoms appear. Melissa's father started showing signs of the genetic disease in the late 1980s and now requires high-level care in a nursing home, yet she is accepting of her own likely fate.

"I constantly had it on my mind, so finding out I had it was the answer I had been looking for. I think I'd probably already come to terms with it," she says.

In ancient mythology, even the gods dared not contend with the Fates, who spun each life thread until snipping it with their shears. Genetic tests, 160,000 of which were carried out in Australia in 2006, now offer an unprecedented glimpse into how our lives might spin out. They can forecast our susceptibility to debilitating genetic conditions such as cystic fibrosis and Huntington's disease, as well as identify genes pertaining to certain cancers such as breast cancer. Like a genetic supermarket of the future, scientists predict they will soon also stock tests for more common, treatable conditions such as diabetes and heart disease.

Some direct-to-consumer online genetic labs go even further, causing growing concern over claims their DNA tests can reveal our propensity for drug addiction, sporting pursuits or which cocktail of vitamins and additives might make us healthy.

Our genetic make-up, like fate, is a more difficult beast to track. An inherited variation in the genes of Melissa Gordon and her younger brother, Jason, 22, meant they had a 50% chance of developing spinocerebellar ataxia. Jason discovered in February that he is in the clear, though his joy is tempered by the thought that in the complex lottery of genetics, his sister was not so lucky. "It was a massive relief either way of just knowing — just to have more focus, to be more emotionally stable. I can set goals and start achieving them," he says.

Geneticists are increasingly mindful of the emotional impact of telling an otherwise healthy person today that they are going to be sick tomorrow. Associate professor Martin Delatycki, a clinical geneticist with Genetic Health Services Victoria, deals daily with people facing such knowledge. For many, such as those who are shown to have the genetic mutation that causes the neurological disorder Huntington's disease, genetic tests offer only a dire prognosis.

"For many conditions, there is nothing you can do if you are at risk, but nevertheless there are clearly people who want to know one way or another. Some people find it easier to live with, to know for sure," he says.

But people such as the Gordon siblings remain in the minority. As few as 15% of those with a family history of an incurable genetic

disorder are tested, Delatycki says. Some will request a test, only to

pull out during counselling sessions, opting for uncertainty over the knowledge of a certain death sentence.

For those who do return a positive result, the knowledge that their life will be short and painful can be understandably devastating. But long-term studies show many return to a normal way of functioning within weeks or months of diagnosis. The majority use their diagnosis to bring forward life plans such as travel or starting a family, but opting for IVF embryo screening to try to ensure their familial disorder dies with them (see side story).

Even for those who return a negative test result, though, the good news can be hard to handle. "For some people it's quite a shock to find out, after having lived life knowing they're at risk of something and assuming they will get it," Delatycki says.

"It's realising they will live to an old age when they hadn't thought about that, and have to adjust their lives to that. People suddenly realise this is one issue, but life still goes on and the challenges to life are still there. This test doesn't solve all their problems."

The genetic technology underlying such tests is rapidly improving. Eight years ago there were only about 800 genes associated with known genetic conditions for which tests were available. By last year that figure had climbed to 1200 and in the past 12 months alone, it has reached 1600.

"There are about 27,000 known genes, so there is a lot of scope for a huge number of genetic tests to become available in the next few years," says Sylvia Metcalfe, associate professor at the Murdoch Childrens Research Institute and the University of Melbourne.

Scientists can already screen for multiple genetic conditions in a single test, but only when each of those conditions involves one or two genes. The next challenge of devising tests for more complex diseases where multiple genes are involved, such as heart disease or diabetes, could be achieved within as little as five years, Metcalfe says.

Until then, claims by some direct-to-consumer genetic labs that costly testing can accurately gauge risk of such diseases is controversial. Professor Sam Berkovic, a neurologist at the Austin Hospital and the University of Melbourne, says such claims don't match up to the science. "They are implying that they can give you information that they can't really deliver," he says. "If you want to know your risk for heart disease, get your blood pressure measured, stop smoking, get your cholesterol checked and know your family history."

Concerns over direct-to-consumer testing were recently discussed at a National Health and Medical Research Council symposium. Even knowing you possess a genetic marker for breast or prostate cancer simply puts you at a higher risk rather than guaranteeing you will fall ill. Berkovic questions the assumption that knowledge of our genetic propensities is necessarily a good thing, particularly in relation to untreatable conditions.

"You've just given someone something extra to worry about," he says. "Sure, if there is something to be done, something to reduce the risk, then it may be worth knowing. But to give them the burden, knowing they have a little bit of a risk for breast cancer or a little bit of a risk for lung cancer … I don't think that really helps."

But Julian Savulescu, a professor of practical ethics at Oxford University, argues that such knowledge is empowering, so long as it is protected from abuse.

"People should get genetic tests to learn about themselves, make decisions about when to have children (or) whether to have genetic testing of the foetuses on the basis of it," he tells The Sunday Age by email.

"What should not happen is that people are discriminated against when they access their own genetic information, especially in insurance, employment and health care. So we need laws that compensate people heavily if they are adversely affected by seeking to understand better their own genome and the risks it presents to them in their lives."

The Australian Law Reform Commission president, professor David Weisbrot, says genetic discrimination in the workplace is likely in the future unless governments act now. "At the moment it is open to an employer to ask an applicant for a job to take a genetic test or to provide genetic information. That doesn't happen yet, but when genetic testing becomes cheaper and more widely available, we can assume that will happen … unless we get legislation in place soon," he says.

In 2006, there were about 160,000 DNA-based tests across Australia, according to unpublished figures from the Royal College of Pathologists of Australasia. About 40% of those tests were for screening newborns for genetic disorders, while 28% were diagnostic tests of unwell patients. Only about 5% of tests were of healthy family members.

Melissa Gordon remains positive about her likely fate at the hands of the degenerative condition. The neurological disorder went undiagnosed in her Italian migrant grandfather and several of her father's siblings for years. "There were signs of the condition but no one knew it was genetic," says her mother, Mary.

"When I first met her granddad he had slurred speech, but we thought it was because English wasn't his first language, and he had trouble moving but we thought it was just because he was old. Looking back now, it was just so obvious."

Melissa hopes stem-cell research might one day soon provide a cure for her condition, or at least slow its progression. She is still so young to know how her life will be spun. But the knowledge has given her strength, she says.

"I am not sorry I have it. I think that having it has made me a stronger person."

