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A curious young devil.
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Tasmania is a beautiful island with lots of wild land.




Prologue

March 7, 2015: I’m joined by my college friend Jenny Marshall Graves and her daughter, Erica, for a stroll along a California beach. We had lots to catch up on after fifty years apart. Jenny had become a widely respected geneticist, specializing in the chromosomes of native animals in Australia, her home country. She told me of her role in the scientific race to save the Tasmanian devil, the largest native Australian carnivore, from extinction. A strange and fatal disease called Devil Facial Tumor Disease (DFTD) had shown up out of nowhere and was sweeping across Tasmania, an island off the coast of mainland Australia and the home of these animals. The disease moved so fast that some scientists feared the species would be wiped out in the wild within twenty years.

As Jenny related the timeline of DFTD across Tasmania and the efforts of scientists to grasp what was happening, I became captivated by the story. Where had the disease come from? How did it spread? What was the cause—bacteria? Viruses? And could it be stopped?

In response to my many questions, Jenny said, “Why don’t you come to Australia to find out for yourself? I can connect you with other scientists involved, and you can stay with my family when you’re in Melbourne.”

How could I resist her generous offer? I jumped at it, and my husband, Greg, and I headed “down under” at the end of August the following year.

When Jenny described the situation, it seemed straightforward—DFTD was sweeping across Tasmania, and the devils in the wild would all be gone within a decade or two. Scientists hoped that they could then repopulate Tasmania with devils from captive populations. During my journey of discovery, however, I ended up witnessing enough twists and turns in this complicated and evolving story as in any fine whodunit.



Scientists Tackling DFTD


It takes many scientists in several different fields of work to figure out how to combat a problem like Devil Facial Tumor Disease. I’ve chosen these four, since each has focused on different ways to investigate the disease in hopes of uncovering its secrets and helping the Tasmanian devil survive.

Jenny Marshall Graves, Geneticist

After earning her PhD in molecular biology at the University of California, Berkeley, Jenny returned to Australia with her American husband, John.
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Jenny Graves receiving the Australian Prime Minister’s Prize for Science in 2017 with Australian Senator Michaelia Cash and Prime Minister Malcolm Turnbull.




 

Jenny believes that investigating the genetics of less-studied animals, from kangaroos to emus to Tasmanian devils, is vital to understanding genetics in general. During her long career she has analyzed the genomes of many species, including platypuses and dragon lizards. She has received international recognition for her research and, in 2017, she received the Australian Prime Minister’s Prize for Science, a great honor.
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Jenny enjoys an up-close and personal visit with a baby devil.




Menna Jones, Ecologist

Menna has always loved fieldwork—getting out into the wild to study how nature works. Her PhD work at the University of Tasmania focused on the biological family of predatory marsupials that includes Tasmanian devils and quolls and how changes in the biological environment affect the populations of different species. Menna had been studying the devils for years before the appearance of DFTD, providing background data on what things were like before DFTD came along and changed everything.
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Menna Jones with a healthy devil caught in one of her traps.




 


She and her colleagues continue to study wild devils to increase the understanding of their behavior and ecological needs.

Greg Woods, Cancer Researcher

“I’ve always been interested in cancer and had lofty ambitions of working on a project that cured the disease,” Greg explains. After receiving his PhD from the University of Tasmania, he spent time in Toronto, Canada, then returned to the Menzies Institute for Medical Research at the University of Tasmania to continue his research on leukemia and to teach immunology, or how immune systems fight disease. He says that when he learned about DFTD, “it seemed that destiny had determined that my research would focus on the immune escape mechanisms of DFTD.”

Greg is now semiretired, but studies at the Menzies Institute continue, as students and other researchers work on different aspects of DFTD and the immune system in order to understand this complex disease and find ways to prevent it.
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Greg Woods takes a break from his work in the laboratory.




Alex Fraik, Graduate Student in Genomics

Researchers at Washington State University in Pullman, Washington, such as Alex Fraik, collaborate with researchers at the University of Tasmania, including Menna Jones, on vital studies of DFTD and how the devils and the disease are changing as they interact with one another and with the environment. Along with other students at both universities, Alex focuses her research on how Tasmanian devils are adapting to the challenge of DFTD by studying how their genetics have changed since the disease appeared. Alex wants to help inspire young people who care about the environment and the future of our planet to become scientists.
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Alex Fraik holds a Tasmanian devil caught in one of her traps.
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Two curious young devils check out visitors at Trownna Wildlife Preserve on Tasmania.





CHAPTER ONE

The Unfolding of a Disaster

In 1996, photographer Christo Baars snapped some disturbing Tasmanian devil images in northeastern Tasmania. The faces of the devils that he captured on film were hideously distorted. He’d never seen anything like it. His friend, government zoologist Nick Mooney, passed the photos on to his colleagues, who hadn’t seen such damaged devils before either. Perhaps this was a cancer caused by some environmental factor, they thought.

Fast-forward to 1999. Tasmanian ecologist Menna Jones, who hadn’t heard about Christo’s photos from three years before, checked some traps she’d set in the wild for Tasmanian devils. Moving along the trapline, she was shocked. “As I got closer to the northern end of the trapline,” Menna says, “I saw that about a third of the devils had these horrendous growths on their heads. I didn’t have a camera with me and I didn’t collect samples. I just didn’t have time to follow it up right away.” Menna continues, “In 2001, I trapped three devils with the huge tumors and took photos. I was the first biologist to see and then photograph the disease in the wild.”

From then on, Menna kept track of the horror’s spread. “In January 2002, I picked up the disease 6.2 miles [10 kilometers] south of the previous finds, giving us the first data that showed the disease was spreading.” Then, in July 2002, only six months later, Menna saw a 60 percent drop in the devil population; where she had once trapped sixty animals, she now found only fourteen. And nearly all the adults she found had the disease. In 2003, Menna’s colleague Nick Mooney found very few devils in the northeast. The whole area seemed to have lost its devils. Nick Mooney and Dr. Marco Resani also found that the disease had spread widely in the center and east of the island.
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Menna Jones carries her son Mungo on her back and devil traps in her hands as she wades ashore to catch devils.




 

Farmers were also reporting that fewer devils seemed to be around. Devils hunt prey, but they are also excellent scavengers, and the carcasses of dead sheep and cows on northeastern farms were often untouched. By then it was clear that the disease somehow passed from one animal to another, it was spreading fast, and it was deadly. What was going on?
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One of Menna’s photos of a devil with DFTD.




 

By 2003, scientists had named the plague “Devil Facial Tumor Disease.” In 2004, the Australian and Tasmanian governments set up the Save the Tasmanian Devil Program, which in 2005 began capturing animals from areas that were still free of disease to create “insurance populations” in zoos and wildlife parks. If scientists’ worst fears were realized and the disease wiped out all the wild devils, then these captive animals, or their future offspring, might be released into the wild so they could repopulate Tasmania. Research also intensified into how devils live in the wild and into whether a vaccine could be developed to protect them from the disease.

Their concern was warranted—devil populations plunged by as much as 95 percent in areas the disease reached, which included most of Tasmania. The disease seemed to be 100 percent fatal. But until scientists knew the cause, how could they find an effective treatment or know how to protect animals from becoming infected?
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The places Dorothy visited along Australia’s east coast on her quest to learn about the devil are shown in red on this map.




 


[image: A map of Tasmania. Three red dots show devil populations throughout the island. Red lines from 2000, 2005, 2010, and 2016 show the travel of the approximate disease front. An arrow points to the northeastern tip of the island to show the first detection of the disease in 1996. Hobart, to the south of the island, is pointed out with a star and Narawntapu is also pointed out in the north of the island.]

Since 1996, an infectious facial tumor that kills Tasmanian devils has spread across Tasmania. DNA from three devil populations (red circles) suggests that some animals carry genetic resistance to the disease.





Finding the Cause

Jenny Graves’s phone rang in the winter of 2005 (summer in the Northern Hemisphere). On the other end was fellow geneticist Anne-Maree Pearse from Hobart, Tasmania. “I’d like to see what you think of my photographs of Tasmanian devil tumor cells. Could I come and see you? Don’t tell anyone,” she said.

“I was intrigued,” Jenny said. “I’d never looked at devil chromosomes, but I knew they were just about the same across many related species.”

A few days later, Anne-Maree arrived at Jenny’s lab. Jenny recalls, “She spread out her karyotypes [chromosome photographs taken using a microscope] of chromosomes of both normal animals and animals with the tumors. When I looked at her images, I nearly fell off my chair. The tumor chromosomes were










Chromosomes and Cancer
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