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Al-Khalili
Hello.  My guest today is a neuroscience who claims his career is as straightforward and focused as you can imagine.  An undergraduate at Cambridge, a PhD in the States, then back to Cambridge.  Now he's Professor of Neuroscience at Oxford.  But this would obscure Colin Blakemore's frequent appearances in the headlines because of his staunch defence of science and in what he believes to be right.  Animal rights groups targeted him and his family for 13 years and the harassment included bombs being sent to his children and letters laced with razor blades.  But rather than keep his head down, as advised, he chose to enter into debate with the activists.  He's carried out ground-breaking work in understanding vision and the development of the brain, which has implications for many diseases, including autism and schizophrenia.

Welcome Colin.  Now you've had this high profile career in science, the scientist Pavlov said that the world's divided up into artists and thinkers; is it true you nearly became an artist?

Blakemore
Well actually I wouldn't agree with Pavlov on that, obviously a wonderful scientist but what's this idea that artists can't be thinkers?  I'm not a two cultures person; there is one broad culture in which different forms of creativity are embedded.

Al-Khalili
Well now Robin Hazlewood, the artist, was one of your friends at school in Coventry and he remembers you being very good at sport, very good academically, having a near photographic memory, he said it wasn't always easy to be friends with such an all-rounder.

Hazlewood
I've known Colin since he was seven.  My parents and his parents were both working class people who - it was the first time that any of their family had gone to a grammar school.  And my parents used to say to me:  "Colin's doing better than you, why don't you buck your ideas up?"  The other big thing that stood out I think with him was he had a very keen sense of morals and ethics and would always stand up for anyone he felt was being put upon or pressured or unfairly treated.  For the playground fights that Colin were in that I saw he always came out on top but I don't believe that he ever started any, I think he was always going in to help somebody else who he felt was being unfairly treated.

Al-Khalili
I don't know if you recognise that description but it does suggest you've never been afraid to stand up for what you think, that you're ready for a scrap if necessary?

Blakemore
Robin's memory of schooldays is much better than mine, I have to say - photographic or not.  I think it's important to stand up for the things you believe in and to have principles and commitments.  I suppose the problem is that the borderline between willing - being willing to at least argue, if not fight, for what you believe in and appearing not to be willing to compromise about issues is a difficult one.  I hope I wouldn't be thought to be only in the first category and never in the other.

Al-Khalili
Well I'm going to come back to that a bit later on.  I want to focus a bit on your research.  Now more specifically you're a neuroscientist and neuroscience, as a physicist looking at another field, is a hot topic of research at the moment, you can almost rarely open a newspaper these days without some article about how some parts of the brain lights up when you think a certain thought or which bits do what.  Back in the late '60s, when you started in the field, I guess there wasn't even such a field as neuroscience at the time?

Blakemore
Well I mean that's really interesting.  Of course there was - we hadn't been given the name, that hadn't been recognised, wasn't being integrated - I started out thinking I was a physiologist but I didn't think of myself as being interested in the same basic issues as let's say a pharmacologist studying the chemistry of the brain or an anatomist studying the structure of the brain.  What became apparent to everybody, in the 1970s or in the middle '70s, was the notion that we were all on the same mission; that all these people shared a common objective - trying to explain how this thing in our heads did the things that we do with it.  But can I make a point though?  Neuroscience calls itself a science obviously but in many ways it's very different from your kind of science, your science of physics, or a chemist's science of chemistry, because it's really a set of techniques searching for a common answer rather than a real structured level of analysis of a scientific problem.  I always think of physics as being like what's at the start - Big Bang, cosmology, particles, subatomic particles, with laws and forces.

Al-Khalili
And in physics or chemistry we may not have all the answers but we sort of know what...

Blakemore
You know the questions - that's exactly the point - the questions are agreed, you can walk into any physicist's office or lab and say what are the big questions in physics and they'd reel them off, the same, how did the universe start, what's matter made of and everyone would agree.  But if you ask that kind of question to a neuroscience I think they'd just be puzzled by the question.  We haven't aligned ourselves around the big questions that everyone aims to solve and they're certainly not solved.

Al-Khalili
Would you agree that maybe the biggest question of all is what is consciousness, is the brain just a complex computer in our heads, can you really say that the most profound thoughts and feelings are down to biochemistry?

Blakemore
Well I mean consciousness looks like, feels like, smells like something really important and intriguing and interesting.  How can we have this picture in our mind and how can we have the experiences that we have and these thoughts and imaginations and worries and emotions and it feels that it must be really important as a phenomenon.  I would say that we're not even sure of that, I mean we don't know what it is, we don't know what it does, so we don't know whether it's a hard problem or an easy problem really to solve or even a relevant problem.  Is it as important as knowing about what nerve cells are connected to what in the brain, do we really need to know about consciousness in order to explain how brains work - that is a very hot issue.  I think probably you're right consciousness is a big question but there isn't general agreement on that.

Al-Khalili
Well let's go back to the early days of neuroscience which correspond to the beginning of your research career.  I know you were inspired by the Nobel Prize winners - Hubel and Wiesel, who were the first people to understand how our eyes sent messages to the brain.  Is that how you got started; was that the area that interested you?

Blakemore
It was indeed.  You're quite right to mention these two people - David Hubel and Torsten Wiesel and their work was really wonderfully elegant and hugely influential; they used techniques that others had not really used for this purpose to study the responses of individual nerve cells, recording the activity, the impulses of individual nerve cells in the cerebral cortex of anaesthetised animals while those animals were looking at things and found that each cell responded to a very specific feature of images in the visual field.

Al-Khalili
This is back in the '60s?

Blakemore
Yeah so their important papers were being published just the period that I was at Cambridge, and I read the papers and got - like everybody else - got very excited by them and I thought that's what I'd like to do.

Al-Khalili
And you got involved in thinking about the structure of the brain - I'm thinking of this idea of plasticity of the brain?

Blakemore
Yes.  I became very interested in one of Hubel and Wiesel's observations that I'd pondered on but not really been able to understand the significance of, even though it was an extraordinary phenomenon.  What they found was that the visual parts of the brain seemed to combine information from the two eyes but what they discovered was that if they put a patch over one eye in a four or five week old kitten, even for just a very short period of time, I mean a day or something like that, and then took it off the eye was perfectly okay, the connections to the brain looked alright until you got right into the brain but if you recorded in the visual part of the brain most cells would not respond at all now to stimulation of that eye.  Somehow this brief period of depriving the eye of information coming in...

Al-Khalili
The brain has adapted.

Blakemore
... had disconnected it, yeah.  And the brain had responded.  And it wasn't just that turning off the input had caused it all to degenerate because if you closed both eyes for a day there was no detectable effect.  So it was as if the two sets of nerve fibres were fighting for territory in the brain, trying to connect to cells and that connection rules - the rules that determine who was successful depended on the activity.. Now it was an extraordinary finding and I thought a lot about what it might mean and it suddenly dawned on me that what it might mean is that the brain is somehow matching itself early in life to the statistics and the characteristics of the visual world outside the animal, that it's learning the nature of the world through some kind of internal learning process depending on the activity reaching the brain.

Al-Khalili
And how does this work in other parts of the brain?

Blakemore
Well all - all sensory areas of the brain - the touch areas and the hearing areas - certainly go through similar periods of early learning, they go through what are now called sensitive periods.  A few months early in life in a cat or a monkey, probably a year or so in human beings - these sensory parts of the brain are changing their connectivity and their reactions, their representational properties, their information properties depending on the pattern of input that's reaching them.  And it's reflected in our experience and in the experience of children.  For instance, if a child has one eye patched when they're very young or a congenital cataract in one eye which reduces the quality of the image in that eye they can be left - even if that's perfectly corrected later in the life - they can be left with virtual blindness in that eye even if the eye itself is okay.  And equally there are many examples of that too in the development of hearing, the development of language and so on where the brain seems to pass through these periods of sensitivity where the continuation of its development depends on the input that it receives.

Al-Khalili
Now you continued to work in vision research.  To do your research you were carrying out experiments on animals and this led to you being targeted by animal rights organisations.  Their campaign against you ran for 13 years.

Clips
Professor Colin Blakemore has been the nemesis of anti-vivisectionists and subject to repeated attacks. 

Professor Colin Blakemore whose work on amblyopia, partial blindness which affects one child in 30 in Britain, involves him on experiments on monkeys and kittens.  Professor Blakemore's been the target of verbal attacks, threats of death against himself and of kidnap against his children.

I would say that this campaign against me has robbed me of about 20% of my time on average during the past two or three years.  It is most certainly not something which I've either ignored or which I would have wished on anybody, at least on myself.  Utterly draining and very frightening experience.

Now most scientists would, and did, keep their head down.  Instead you not only stuck your head above the parapet, you climbed up on that parapet and you shouted back, what did that mean in practice?

Blakemore
Well I think it meant several things and the immediate consequence was that I became more of a target.  I think if I had kept my head down they would have got bored if there was no response and the issue would have gone away pretty quickly.  But I felt that if I did that there would always be the implication that what they said had been right and I hadn't been able to defend myself and then just shrivelled away from the criticism, and I was really offended by that.  And that was the main motive initially for wanting to respond;  I was so outraged by the kinds of things that were said and the manipulation of evidence, the quoting of things out of context and everything I just decided to reply to all of it.  I spent a lot of my time, I have to say.  But then I began to realise that this was actually more than just an issue about me.  So I did get the feeling, after the initial flush of concern about this being just me who was being attacked, very much the sense that this was a mission that was important to defend research on animals, or at least to make the case for animal research in general.

Al-Khalili
You weren't the only scientist working on animal experimentation, why did they pick on you in particular?

Blakemore
They wanted maximum impact.  Actually what they were trying to do was to exploit a feature of the newly introduced law - the law had been revised and it came in a few months before the campaign against me began - and they saw that the law contained a provision...

Al-Khalili
This was 1987...

Blakemore
1987 - the law came in in January 1987 and they saw a provision that if there was sufficient public outcry against an area of research the minister, the Secretary of State, the Home Office, had the power to step in and alter a licence, someone's licence, or even terminate the area of research regardless of that work having been approved by the normal processes.  So they set about trying to use that and I think they felt that if they could produce enough outrage about an area of work the Secretary of State might be compelled to exercise that right within the law and that would be then the thin end of the wedge - they'd go from one to another.  But better than spraying their criticisms across all researchers they focused on one.  And they arrived at me by a very understandable process of elimination - they wanted someone working on cats or domestic animals rather than rats and mice, they thought the public would be more upset.  They wanted someone working on young animals if possible - kittens, very easy to stoke up sentiments and terrible images and so on.  And I was working on development and working on eyes - people are very sensitive about their eyes - and closing eyes, my research involved actually closing the eyes of very young kittens.  So you could see the headlines - Mad Scientist Blinds Innocent Pet Kittens.

Al-Khalili
And as a fellow scientist I very well see the reasons and motivations and importance for animal research but your average person is going to recoil in horror.

Blakemore
So they should.  So should the scientist actually who's doing it and be forced to justify, every day they go in the lab, what they're doing.  I mean there was never an experiment in my life that I enjoyed for the sake of enjoying it - I mean the excitement of discovery is wonderful but everyone should go through that exercise of thinking what I am about to do to this animal is it justified.

Al-Khalili
And did you feel in engaging with the activists that you could persuade them and change their views?

Blakemore
In some cases, in some cases yes.  I can remember standing outside my house on a Sunday afternoon during one of the very regular demonstrations talking to people and actually getting some movement in the opinion of some.  And I would say that I mean my views changed as well, and that's the nature of dialogue isn't it, that everybody should be capable of shifting their opinion.  I think we all have to be capable of seeing we can't be confident about our moral positions, we always have to be capable of listening to other arguments and as I see it one of the problems of this confrontation between people opposed to research on animals and those who conduct research on animals is that we've been driven into polarised and extreme positions.  And that probably leads both sides to make arguments that aren't really justified.  I think we ought to have a more nuanced debate with more genuine exchange of views and consideration of each other's opinions; trying to find consensus where we can.  And I think there has been some movement in that direction but we're not going to do that by keeping our heads down, we've got to be willing to engage, to listen to what the criticisms are.  And equally our opponents have to be prepared to listen to our arguments for what we do and listen honestly.

Al-Khalili
Now during the height of these difficulties I know your family, your daughters, all went through a torrid time growing up.  How did your family feel about you cavorting with the enemy as you did in engaging with the activists?

Blakemore
If you're saying did we sit down sometimes in the evenings and the kids say please stop this dad...

Al-Khalili
Exactly.

Blakemore
... you know you're making our lives hell and their lives were not easy - schools were evacuated because of bomb scares and things, we actually had live bombs delivered to the house and would certainly have killed them if they'd opened them, I mean this was - they were accompanied by the police for quite long periods of time, pretty much whenever they were outside the house.  So it was tough for them.  But I'm glad to say we didn't have those kinds of conversations, in fact just the opposite, they all formed their own views on the issue and I think were very solid on it, talked to their colleagues at school and so on about the issue and they were on my side.  One of the reasons why is that I always talked to my kids from the early stage - earliest stage which they could possibly understand about what I did and why I did it.  I took my kids to the lab, showed them what I was doing because I realised that these could be difficult things to understand and if my own kids didn't know what I was doing how could I possibly argue to other people that they should understand.

Al-Khalili
And I guess, you must agree Colin Blakemore, that many people were voicing valid concerns about the science that you were doing and its ethical implications?

Blakemore
Well I wouldn't say valid, of course not.  Concerns, yeah, some people were voicing concerns about my research and I was responded to them.

Al-Khalili
And what would you say to the argument that we often hear that there are other ways of researching into new drugs, for instance, other than using live animals, whether it's computer simulations, whether it's using stem cells now?

Blakemore
It would be utterly immoral to use an animal for an experiment that could be answered without using an animal and that's not allowed in the law.  I mean the law is very straightforward - and by the way it's now European law based on the British law - that animals may be used in research if suffering is absolutely minimised, if the objectives of the experiments are important enough, if there is no alternative available.  And you have to demonstrate there's no other way of doing it and if there is you're not allowed to use an animal.  And obviously that's the case; I don't think anyone would take exception to that.

Al-Khalili
When did the whole controversy and its horrible effects on you and your family start to calm down for you?

Blakemore
Around 2000 or so, which is 13 years or more after it began.  And that was 13 years, I have to say, with I think never more than a couple of weeks without some incident or another - a demonstration outside the house, a bomb, a serious threat or whatever it was.  It was really harrowing for a very long period of time.  But at that stage someone locally who had been organising demonstrations outside our house on a very regular basis was arrested and charged with harassment and successfully prosecuted.  It wasn't a civil action, I didn't take the action, the police did.  They were given a conditional discharge, which I think was the right thing to do. But it was almost like a tap turning off, everything stopped, partly I think because the - a new mood of activism was developing - the attack on Huntingdon Life Sciences, secondary campaigning against banks, insurance companies, shareholders and others in companies to try to close down companies.  So I think the real ring leaders took their eye off the academic community for a while, so it coincided with that as well.

Al-Khalili
We should be clear you stopped doing experiments with animals almost a decade ago now.

Blakemore
2003.

Al-Khalili
But not because of pressures or...

Blakemore
I went to - I was delighted to do so, I never enjoyed working on animals, it was - yeah it was a relief I have to say.  But the reason was that I'd just been appointed as Chief Executive of the Medical Research Council, I knew that I would be in London most of the time - I wanted to carry on doing research but I really thought that it was not reasonable to try to maintain the level of commitment that you need to continue to do work on animals.

Al-Khalili
This was in 2003 and this is a big job - the Medical Research Council, the MRC is the government funded body supporting medical science.  Shortly after a memorandum was leaked to the Sunday Times saying that your name had been put forward for a knighthood but it was blocked.  You were thought to be too controversial because of your work with animals.  Again you confronted this issue head on and insisted that the government should publicly back you and they did, the then science minister, Lord Sainsbury, even went on the Today programme to say so.

Clip from Today programme
Lord Sainsbury
It's well known, I think, that government believes it's necessary to do animal experiments within the tough regulatory regime they have.  It also I think is quite clear that the government both admires and fully supports all those on the front line who've stood up to animal rights extremists.

Naughtie
So, as far as you are aware, there was no political input in the decision - political in the sense of ministerial - input in the decision not to give Colin Blakemore an honour?

Lord Sainsbury
I'm absolutely clear that's the situation.  The Prime Minister and indeed myself have made it very clear....

Al-Khalili
Well I guess that couldn't be clearer.  But you really must have rattled some cages if - if a government minister is prepared to go on the Today programme and support you publicly like that.  Was it about missing out on a knighthood?

Blakemore
No it was a much more important issue than that.  It was about whether the government really was genuinely as committed as it had publicly said to supporting research on animals.  This had been a very difficult period for the government with the rising level of pressure from real extremists and the growing concern, by the way, of - particularly of industry, of the universities in part but industry - Huntingdon Life Sciences, animal breeding facilities and so on - that they could literally be closed down, many of them were - closed down.  So I think that they saw that the - what was leaked to the Sunday Times and the apparent reason why I wasn't considered for an honour they felt that it was necessary to line up behind a strategy and a policy that they had said publicly...

Al-Khalili
You make it sound as though it was the government's decision that they felt they had to do something, you didn't have to fight a battle and say you have to come out and say something in support of animal experimentation?

Blakemore
Well would they have done anything if I had just kept my head down again?  I suppose not.  What I did, again after a little reflection, to say that unless the government can make its position clear then my position at the Medical Research Council was untenable.  I'd only been there a couple of months but I said I'm going to have to step down because part of the mission statement of the MRC - there are only three components to the mission statement - one of them is communicating with the public about issues surrounding medical research.  How could I go to MRC scientists and say yes folks we've got to get out there and tell people why we do research on animals if the government behind the scenes was opposed to it?  So I just felt it was an issue that there had to be a fight on - yeah.

Al-Khalili
And your time at the MRC was turbulent, in fact you yourself said when you first took on the job:  This is potentially a poisoned chalice.  Here's what Lord Willis, who was chair of the House of Commons science and technology committee has to say:

Willis
Colin Blakemore inherited an absolute mess when he took over MRC and very, very quickly not only sorted out its debt problems but created real confidence within the research community.  There is no doubt that that whole episode when Colin Blakemore was trying to look ahead there was a clash really of visions where the scientists believed very strongly that the whole ethic of basic science was being compromised with Blakemore's vision of a significant move towards more applied medical science.  And that was a clash of ideologies.  There is no doubt that towards the end of his tenure that Colin Blakemore was part of the problem, rightly or wrongly, and it was right that you remove the problem - he'd done his job, he performed brilliantly in many ways and no doubt he regretted many of the decisions he made along the way but so does anyone who's actually wanting to change things and change them for the better.

Al-Khalili
Well, do you regret making any of those decisions?

Blakemore
Depends what decisions Phil's referring to.

Al-Khalili
Like the general shift of focus of research from pure blue sky research to the more applied end?

Blakemore
What I saw when I went to the Medical Research Council was a. the opportunity for biomedical research set against the historical context - the human genome project, the amazing advances in technology and the understanding of how cells work, the development of stem cells, all sorts of potentials for application.  I mean the other was a pragmatic argument; the writing was on the wall from all around the world this feeling that it was time for translation, for moving from discovery towards more application, it was everywhere.

Al-Khalili
Now your term at the Medical Research Council ended in 2007.  I know, Colin Blakemore, you're now back to doing basic research in the lab yourself, what's really interesting at the moment for you?

Blakemore
One of the current interests is a question of how the brain develops at very, very early stages.  We know that the whole body starts as one cell, as a fertilised egg, and somehow that one cell containing the genetic information gets transformed into all these amazing structures in our body - kidneys and guts and things are really interesting but the brain - the brain, a hundred thousand million nerve cells, highly different from differentiated from each other, incredibly complex in their connections - how on earth is that done?  And one of the first things we found in looking at human brains is that at very, very early stages, I'm talking of four weeks after fertilisation, the brain, the front of the brain, becomes covered with a huge network of very curious nerve cells and they've never been seen in any other species.

Al-Khalili
This is a unique type of cell in human brains?

Balkemore
Well we think so.  It might be a specialisation that's necessary to make a very big brain.

Al-Khalili
Colin, you only become a fellow of the Royal Society, as you are, if you're a top research scientist.  There must have been times when you've regretted using so much of your time fighting your corner.  What do you think you might have achieved if you'd just kept your head down?

Blakemore
Well there are only 24 hours in a day, it's absolutely true, and there have been times when I've been disappointed by the amount of time I've had to give to other things, whether it's public communication or fighting animal rights attacks or even running a department sometimes.  But on the other hand is 24 hour a day research always the best research?  I often feel in looking at scientists these days that they don't spend enough time not researching, they don't spend enough time standing back and thinking about what they're doing, what's really worthwhile.  In my day when I was learning people did spend more time thinking and we don't spend enough time thinking now.  If I could do some of the scientific thinking in the times when I'm administering or sitting in an aeroplane maybe that's actually good in the end for the science.  So yes of course I've wondered what more I could have done if I hadn't been distracted by other things but I don't really regret it.  I think in terms of the richness of experiences better to have done those things.

Al-Khalili
Colin Blakemore, thank you very much indeed.



