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Wednesday, 20 July 2016

Who are you? A question asked for millennia in so many places – in the harsh light of
the bathroom mirror, the grim darkness of the crime scene, the fluorescent light of the
immigration counter, the candlelight of the church. But is it the bright light of the lab that
will objectively, precisely and finally, reveal our true selves?

This was the question tackled by geneticists, artists, lawyers and health consultants on
14 July, when they assembled in New Zealand’s genomic capital, Dunedin, to debate
the proposition, ‘You are your DNA?’
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The debate was a collaboration between the University of Otago’s Centre for Science
Communication and the Dunedin Public Art Gallery exhibition, The Analysis of Billy
Apple's Genome: A collaborative project by Billy Apple and Unitec’s Dr Craig Hilton.
The exhibition explored personal identify through an artistic representation of life’s
technical instructions: the human genome.

Fast becoming the next big thing in self-awareness, the first fully sequenced human
genome was unveiled to the world in April 2003 by the International Human Genome
Sequencing Consortium, completing a 15-year, US$2.7 Billion project.

With that announcement, the human blue-print became available to the public in the
form of 3 billion base pairs residing in 23 pairs of chromosomes, adding up to about 30
thousand genes. The project had taken 15 years.

Just over a decade later, in 2014, researchers had sequenced a staggering 228 000
human genomes. This was the estimate of Illumina, the corporate giant known as the
‘Google’ of DNA sequencing. Illumina predicted that researchers will have sequenced
1.6 million human genomes by 2017.

So as sequencing machines across the world ceaselessly churn out lines and lines of
human code, it is timely to consider where all this data might take us on our journey of
self-discovery, and to debate the proposition, that we are our DNA.
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Spread across both sides of the debate were three of Otago’s most eminent genetics
and technology thinkers, Professor Peter Dearden, Director of Genetics Otago,
Professor Lisa Matisoo-Smith, Director of Allan Wilson at Otago, and Associate
Professor Colin Gavaghan, Director of the New Zealand Law Foundation Centre for
Law and Policy in Emerging Technologies.

 
Representing the humanities were performance artist Stelarc, known for body-based
worked such as surgically constructing a new ear on his arm, Dr J Ihirangi Heke, a
Maori health and physical activity consultant, and artist John Pusateri.

 
First to affirm that we are our DNA was Professor Matisoo-Smith, explorer of the origins
of humanity and molecular biological anthropologist - Indiana Jones armed with a
million dollar sequencing machine. She recently sequenced the first complete ancient
Phoenician mitochondrial genome, belonging to the skeletal remains of an unidentified
young man discovered in Tunisia.

 
DNA is our past, present and future, Lisa submitted to the crowd of Dunedin genomes.
DNA allows us to reconstruct the history of life and trace our human origins. It
determines our physical being – whether we are male or female or tall or short. And our
future is determined by its many vagaries: its mutations determine our health and how
we manage it. Put simply, said Lisa, without our DNA we would not be here.
Undeniable! Yet what portion of our lives is determined by DNA, and is it that which
makes us human?

 
This was the question addressed by Professor Peter Dearden. He spoke against the
proposition that we are our DNA, somewhat unusually for a geneticist, though perhaps
not one whose life’s work is the study of bees and fruit flies. How can such a universal
component of life, which we share so much of with all other living things, be that which
defines us as humans, or even as individuals?

 
DNA’s role in our identity is instead all about parameters and probability, suggested
Peter to the hive mind before him. DNA is about the big decisions in life – not where
you should study, who you should marry, but much more fundamental than that: where
you should put your head, your legs and your heart! And these decisions are not even
made by your own DNA. Your mother’s DNA predetermines the fundamental decisions
of how your originating single cell will divide and create your body’s structure. DNA is
our inheritance, not who we are. Rather, we ourselves as individuals result from a
collaboration between this inheritance, our environment and our family life. Each of
these influences combine to provide the story of our evolution.
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A completely different take on evolution drove the artist Stelarc’s similar view that we

are more than our DNA. So much more than our DNA, he argued, that our DNA might

eventually become outmoded, out of date, and potentially out of a job. To the audience,

now well and truly distracted from their smartphones, he explained that far from being

our future, DNA might become inadequate as technology becomes the new vital and

external organ of our bodies. Would technology become the sole means by which

humans, an essential socially being, interact with each other? Would technology be the

answer to the survival of humans – not as a species in its current form, but perhaps

more importantly, as an intelligence system? Is that what we really are?

 

Approaching the question from a more cautionary angle, Associate Professor Colin

Gavaghan, in a rare move for a lawyer, opened with a concession. He conceded that

DNA has something to do with our identity and is part of who we are. But more

importantly, he warned of the dangers of tying too much of our identity to the winding

strands of DNA within us. He has provided similar warnings in relation to genetics and

criminal culpability.

 

To illustrate the potential social and economic dangers of explaining our fate with DNA,

Colin projected on a screen what some might have guessed to be a flash new genetic

map, but was in fact a map of Glasgow’s Argyle Line. Colin explained the startling fact

that at each stop along the line, life expectancy declined by an estimated 1.7 years.

This grim statistic is part of the “Glasgow Effect’, a name given to describe Glasgow’s

higher mortality rate relative to other cities in the United Kingdom with similar social and

economic conditions.

 

The DNA does not change as you move along the train line, Colin pointed out. Nor can

DNA changes explain that New Zealanders’ life expectancy has risen by about 10 years

over a period of decades - much faster than the rate of evolution of the human genome.

 

All of this was to illustrate Colin’s point that putting poor health outcomes and criminal

statistics down to genes could result in an unwarranted ‘grim fatalism,’ an excuse not to

do anything about economic and social inequality, and worse, lead to the social disease

of political apathy.

 

But genetics can profoundly influence an individual’s life and relationship with society,

argued the artist John Pusateri for the affirmative team. He gave a personal take on

genetics and health, describing his own experience under the microscope of customs

officials during his attempts to gain a residency visa for New Zealand. The screening

process revealed that he was ‘not completely un-mutated’: he carried genetic mutations
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responsible for iron overloading. This required him to adjust his diet and therefore
change his interactions with the modern lifestyle – something important to his identity.
This experience led him to explore, through his art, the relationship between our genetic
codes and our environment. He saw that genetic mutations are both harmful and
beneficial, necessary in fact. Genetic mutations can harm us but without them our
species loses diversity and thus the ability to adapt, survive and perpetuate.

 
Along a similar line, Dr J Ihirangi Heke, also speaking for the affirmative team,
proposed that humans pursue knowledge to perpetuate our genetic material, and our
health is therefore intrinsically intertwined with this pursuit. He pointed to the journey of
survival Maori had undertaken, across the wild Pacific Ocean, through tribal warfare,
colonisation, disease and institutionalised racism. This story, he suggested, showed
that while Maori have challenging health statistics, their story is actually one of
achievement in overcoming significant threats to their survival. Ihirangi also
emphasised our relationship with the environment and its contribution to our
development – the sounds we make in speech for example, originate from the
environment heard by our ancestors – the chorus of oceans and rush of winds – rather
than the genes making up our vocal chords (a point conceded to the opposition!).

 
After the two teams exercised their rights of reply and concluded their arguments, the
audience had their turn. Some tough questions and lively interactions lead to intense
discussions about humanity’s place amongst all other living things.

 
By the end of the night we were none the wiser as to who we would be looking at in the
mirror as we brushed our teeth that evening. But the weight of the discussion leaned
towards the notion that DNA does influence our identity, profoundly so, but perhaps not
in the way that other influences make us especially human – such as our family, our
culture and our environment.

 
The ‘Are you your DNA?’ debate was part of the New International Science Festival.

Since 1997, Dunedin has hosted the New Zealand International Science Festival

(SciFest) every two years. The Festival provides University of Otago academics and

students great opportunities to participate in highly popular community science events

that celebrates science, technology and the environment.

This article represents the writer’s own take of the “You are your DNA?” debate and is

not a comprehensive telling of each debater’s views nor does it claim to represent the

debaters’ views outside of what was a light-hearted yet thought provoking event.


