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TED’S EVOLUTION

Reputations and careers are on the line as Australian scientist Ted Steele takes on the establishment in a battle that could revolutionise the 

theory of evolution.
SYNOPSIS 

Charles Darwin started a revolution when he published his evolutionary theory in the late 1800s, challenging the belief that God created the world in seven days. Since then, Darwinian theory has become the accepted scientific doctrine but now an Australian scientist, Ted Steele, is stirring things up again.

For years, Ted and his collaborators around the world have been researching ideas that challenge a fundamental principle of biology - the Weismann Barrier - and give new meaning to one of the most discredited theories in the history of science. Their proposition is based on the work of Jean Baptiste de Lamarck, published some 50 years before Darwin's The Origin of Species. The concept is that characteristics acquired during a lifetime could be passed on to the next generation. Ted is convinced that we can pass on these genetic improvements, such as stronger immunity, to our children.

Encouraged by the great science philosopher Karl Popper, Ted launched his first book in 1979. It shook the foundations of evolutionary thinking. Since then, he and his collaborators have battled with the scientific establishment, their own universities and the media to have their research accepted.

Has Ted devoted a lifetime to pursuing a false dream or is he about to change what we know about life on earth? ‘Ted's Evolution’ documents the process of a potential paradigm shift. The stakes are high - reputations, careers and our understanding of evolution are all on the line.

TED’S EVOLUTION

DIRECTOR’S NOTES

One of the first things students are taught in biology is that evolution progresses through random mutations in the sex cells. Those born with modifications that help them better adapt to their environment carry on the species. This was what I knew to be true about evolution. 

Students are also reminded of a discredited idea from French biologist Jean Baptiste de Lamarck. He proposed that changes made by an animal in one lifetime (such as a giraffe stretching its neck for higher leaves) could, over many generations, pass on that trait. 

In 1998, I saw Professor Bob Blanden on a current affairs program talking about genetic information making its way from one generation to the next and how his collaborator, Ted Steele, had spent a turbulent 20-year career researching this.

I’ve always had a layperson’s interest in science and naively thought it a straightforward process where scientists make discoveries and add to our understanding of the wonders of life. Your experiments and ideas are either right and you add them to the pile of knowledge or they’re wrong and you move on. I didn’t see that science could have much room for shades of grey. But Ted’s story and science were full of grey areas that mixed theory with circumstantial proof, politics and personalities. It was an opportunity to do a science documentary with a difference. 
Here was a controversial subject with a 200-year history and two scientists staking their reputations on an idea that had been dismissed almost out-of-hand. It was a chance to follow science in the making and look at what sort of people take on such a challenge and what it means for the progress of science as a whole. It was also a chance to put a human face to science. As fascinating as the science is, it was the people story that fascinated me and how, what we know as truth, is partly determined by the personalities and politics of the time. 
Meeting Ted and Bob

Before meeting Ted and Bob in late November 1998, I read their book Lamarck’s Signature (1998, Allen and Unwin) which outlined the history of their work and what evidence they had. It was complex material, about mutation patterns that appeared on genetic material that made up antibodies in the body’s immune system. I hoped that they could simplify it for me but the initial conversations were full of words like ‘homologous recombination’, ‘reverse-transcriptase’ and ‘soma-to-germ-line feedback-loops’. Nevertheless, their passion and conviction were inspiring.

But it wasn’t just their enthusiasm that encouraged me to go on. Ted and Bob were just about to start a new collaboration with an American team in Augusta, Georgia, in the United States.

Ted would become the main focus of the story; his career was full of controversy. He was a maverick, a man of conviction, happy to say what was on his mind without thinking about the consequences. He admits that once he gets his teeth into something he finds it hard to let go. This trait has got him into many of the predicaments he’s found himself in over the years, but has also kept him focused on his science. He can hang onto an idea to the point where people just have enough and walk away.

Ted’s educational environment can be seen as a contributing factor to his personality. He attended university from the late ‘60s to the early ‘70s, a time when new ideas and innovation were highly prized. Ted first worked at the John Curtin School of Medical Research, regularly attending lunchtime meetings run by Professor Gordon Ada. Here, status had no power - students would joust with professors over theories, and nothing was sacred or too ridiculous. This was where imagination, creativity and science collided and from these sessions, new discoveries and even Nobel Prize winners emerged. To Ted, this was a far cry from the economical rationalist approach to education of today.
Bob Blanden, on the other hand, is more laid-back and though he’s not shy about saying what he thinks, he gives considered thought before speaking. He is in an important position in one of the country’s most respected research labs. As a scientist, Bob believed Ted’s work was important so he teamed up with him despite his controversial reputation. To me, this made Bob a true scientist, eager to pursue truth in science despite the dominant ideas, and despite the luminaries who espoused them. Interestingly, Bob’s credibility offset Ted’s ‘rat-bag’ reputation.
Early Days

Initial approaches for support for a documentary to a number of funding bodies proved unsuccessful. However, Film Australia thought the idea interesting and asked to be kept informed of developments. It was this interest throughout the first two and a half years that encouraged me to keep shooting events as they occurred.

On the strength of this material, Film Australia invested in the development of the project and later funded production under the National Interest Program. The organisation then submitted the developed proposal to ABC-TV Science, and the broadcaster offered a pre-sale.

I then followed Ted to conferences in Europe, as he promoted the book and visited old haunts. Having started my career as a cameraman and having my own SP gear gave me a head start, though this meant hauling over 60kg of gear overseas as a one-man-band. 
Every protagonist needs a nemesis and there was a particular interview I was keen to secure - with populist British evolutionary writer, Richard Dawkins. Dawkins was strongly Neo-Darwinian and wrote quite passionately against the possibility of Lamarckian-acquired characteristics in his book The Extended Phenotype (1982, Oxford University Press). To me, his passion against the idea bordered on the non-scientific and I was keen to explore his reasoning.

I called him at Oxford University and introduced myself as an independent filmmaker doing a story on evolution, and trying very hard not to mention “he who should not be named”. When I had no option but to say “Ted Steele”, it was over. His last words were “not interested” before hanging up the phone. 
Luckily, we did attract some very important scientists including British professors Leslie Brent, Gabriel Dover and science commentator Sir John Maddox.
Into Production

In late 2000, David Noakes came on board as producer. He too had become interested in producing a documentary on the same subject and had approached Ted and Bob. 

In late 2000, a backlash began against soft marking in universities and Ted, being Ted, was not afraid of speaking out or being named in the media - where other academics remained anonymous. Ted spoke out after two of his students’ marks were upgraded. He thought this was wrong, and started a relentless internal email campaign, later going to the media with the story. The Vice-Chancellor sacked Ted in late February 2001.

These events gave Ted a higher profile and added fuel to the story. Film Australia committed to the production at just the right time, as I was running out of my own funds and had resorted to shooting on ten-year-old second-hand tape stock.

The project now took on a new life. Previously, the story’s shape had been largely determined by verite material, but we needed to give it more structure. On the team we now had Geoff Burchfield (ex Quantum journalist) to help tell the science side of the story. 

While we had a lot of observational footage to tell the contemporary story, for Ted’s early career we were reliant on interviews with older scientists reminiscing about a bygone era. Fortunately, they were all passionate and highly articulate people. Those who had had altercations with Ted during the early 1980s had kept files of correspondence, data sheets and diaries. It was obvious that the younger, more assertive, Ted had a great impact on these people’s lives.

In the end, after nearly four years of shooting, we had enough material for two films, and were fortunate to have experienced editor Nikki Oldroyd cut the one-hour program. It isn’t time enough to tell the full story about Darwin and Lamarck. We stuck to what the world generally knows about these two significant figures of biological science. In researching the story, I discovered that Darwin apparently admired Lamarck, and that it could be argued, Darwin was more Lamarckian than Lamarck. 

The Science

This scientific story wasn’t one where we could introduce the audience to simple bits of information that then come together in a meaningful conclusion. Ted started with a complex idea that needed a fair amount of simplification before being understood. Each time Geoff and I would add more detail to the script, we found ourselves falling into a trap where new science had to be given a lot of background information. It was a battle to the end, keeping the science simple for a lay audience to understand, but not so simple that it became meaningless. Fortunately, we had the help of computer animation to tell this side of the story. The animators did a great job and worked patiently as we went through various versions. 

Depending on whom you talk to, Ted is either “a delusionary egotist hanging onto a ludicrous idea” or “a brilliant lateral thinker tenaciously hanging onto a major discovery”. It was important to document Ted’s mission as he would be the audience’s journey through the science. Even if the science became challenging at times, there would hopefully be a rapport with Ted as someone pursuing what he believed and not giving up.

Lou Petho

Director

Additional information:   //members.optusnet.com.au/~tedsteele/links.html
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BIOGRAPHIES

Lou Petho – Writer/Director

Lou Petho started his career as a cinematographer with the ABC over 20 years ago. He started freelancing in 1986 and shot documentaries for Australian and French producers in Europe, the former USSR, South East Asia and Australia. In 1994, Lou was a cinematographer on Totally Wild, the popular Network 10 magazine-style program looking at animals and environmental issues.

For the last seven years, Lou has been an independent documentary producer/director. Lou’s first television documentary was Saltwater People (for SBS Independent), which explored the cultural significance of the sea to Aboriginal Australia. He went on to co-produce and shoot Nepabunna (for France 3), which examined an Aboriginal community struggling to rebuild its culture. 

In 2000, as part of the Centenary of Federation, Lou was commissioned to make 100 Years on the Northern Beaches, a one-hour documentary looking at life on Sydney’s northern beaches. In the same year, he worked on Ten Million Wildcats, a one-hour television documentary on the history of Australia’s feral cat population.

David Noakes – Producer

David Noakes is an executive producer and producer for television and feature films within SeeView Pictures Pty Ltd as well as film consultant.

His first film as co-producer and co-director was Wagerup Weekend, a 47-minute documentary which follows the occupation by protesters of a Bauxite mine in the Darling Ranges in Western Australia. Other documentaries since then have included: Milliya Rumarra/Brand New Day (1983, 50 mins), How the West was Lost (1985, 55 mins), which was nominated for five AFI Awards, Extinct, But Going Home (1988, 48 mins), 3 & 1 - Three Weeks On; One Week Off (1990, 30 mins), Bigger Than Texas (1992, 50 mins) and Battleships (1999, 4 x 52 mins). In the Shadow of the Shark (1999, 3 x 52 mins), was a co-production with National Geographic, Telcast and Network 7 Australia, and follows the remarkable lives of underwater filmmakers and photographers Ron and Valerie Taylor. His latest project was The Trouble with Merle, a one-hour television documentary on the mysterious origins of 1930s Hollywood star, Merle Oberon.
From 1978 to 1983 David worked for various film agencies, including the Perth Institute of Film & Television, the Sydney Filmmakers Co-operative and as a tutor in film history at the Western Australian Institute of Technology. Since then, he has worked at the Australian Film Commission as Senior Project Manager - Creative Development Fund, and as Investment Manager at the Australian Film Finance Corporation, in the documentary area as well as in features and TV drama.

BIOGRAPHIES (cont.)

E.J. (Ted) Steele, BSc (Hons) (Adel), PhD (Adel)

Ted Steele is an immunologist and research scientist with an international reputation in the field of immunoglobulin gene diversity (genetic/evolutionary aspects).

He is currently Visiting Fellow/Molecular Immunology & Evolution (Immunology Laboratory) in the Division of Immunology and Genetics at the John Curtin School of Medical Research, Canberra.
SOME REPRESENTATIVE PUBLICATIONS

Steele, E.J. and Blanden R.V. (2001) The Reverse Transcriptase Model of Somatic Hypermutation – Philosophical Transactions of the Royal Society. Biological Sciences 356:61-66.
Steele, E. J. (2000) The Evidence for Lamarck. In Quadrant March 2000 No. 364 Vol XLIV Number 3 pages 47-56. © Quadrant and E.J. Steele. 

Zylstra, P., Rothenfluh, H.S., Weiller, G.F., Blanden, R.V. and Steele, E.J. (1998) PCR amplification of murine immunoglobulin germline V genes Strategies for minimization of recombinant artefacts. Immunology & Cell Biology 76, 395-405.

Steele, E.J., Lindley, R. A. and Blanden, R. V. (1998) Lamarck's Signature : How Retrogenes Are Changing Darwin's Natural Selection Paradigm, Allen & Unwin, Sydney, 1998; Perseus Books, Reading, MT, USA.

Steele, E.J., Rothenfluh, H.S. and Blanden, R.V. (1997) Mechanism of antigen-driven somatic hypermutation of rearranged immunoglobulin V(D)J genes in the mouse. Immunology & Cell Biology 75: 82-95

Rothenfluh, H.S., Blanden, R.V. and Steele, E.J. (1995) Evolution of V Genes: DNA sequence structure of functional germ-line genes and pseudogenes. Immunogenetics 42: 159-171.

Steele, E.J. and J.W. Pollard (1987) Hypothesis : Somatic Hypermutation by gene conversion via the error prone DNA -to- RNA -to- DNA information loop. Molec. Immunol. 24: 667-673.

Steele, E.J. (1979) Somatic Selection and Adaptive Evolution : On the Inheritance of Acquired Characters. First Edition. Williams-Wallace, Toronto, 1979: 2nd Edition. Revised with an author's Postscript, University of Chicago Press, Chicago, 1981.
BIOGRAPHIES (cont.)

R.V. (Bob) Blanden, BDS (Adel), MDS (Adel), PhD (ANU)

Bob Blanden is internationally recognised for his contributions to knowledge of the immune processes. He served as a council member of the Australian Academy of Science from 1989-1992 and was listed as one of "The 1000 Contemporary Scientists most-cited 1965-1978" in 1981.

Bob is currently Professor of the Division of Immunology and Genetics at the John Curtin School of Medical Research, Australian National University, Canberra.
SOME RECENT PUBLICATIONS:

Luna R.M.L., Lee E., Müllbacher A., Blanden R.V., Langman R., Lobigs M. (2002) Lack of Both Fas Ligand and Perforin Protects from Flavivirus-Mediated Encephalitis In Mice. In J Virol 76: 3202-3211. 

Steele E.J. and Blanden R.V. (2001) The Reverse Transcriptase Model Of Somatic Hypermutation - Philosophical Transactions of The Royal Society. 356: 61-66. 

Blanden R.V. and Steele E.J. (2000) Misinterpretation of DNA Sequence Data Generated by Polymerase Chain Reactions. Molec. Immunol. 37: 329. 

Steele E.J., Lindley R.A. and Blanden R.V. (authors) (1999)

"Lamarck's Signature:  How retrogenes are changing Darwin's natural selection paradigm".  Allen and Unwin, Sydney (1998), 286 pages.  American edition, Perseus Books, Reading, MA (1998).  Allen & Unwin, London 
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